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PREFACE 

This book includes the proceedings of the 2nd International Meeting on Cur­
rent Therapy in Nephrology held in Sorrento, Italy, May 22-25, 1988. 

The book provides a comprehensive update on new therapeutic strategies in the 
broad field of Nephrology. The reader will receive information on advances in 
treatment of glomerulonephritis, new dialysis techniques and progress in renal 
transplantation. In addition, sections deal with provocative experimental ap­
proaches to treating renal disease. 

Topics include: cyclosporine in treatment of nephrotic syndrome, plasma ex­
change in ARF, treatment of beta-2 microglobulin amyloidosis, nutritional 
assessment in patients on RDT, standards of dialytic adequacy revisited after 
development of biocompatible membranes, drug interaction with cyclosporine, 
renal transplantation in elderly recipients, and renal transplantation with elderly 
donors. 

A special effort was made to recruit contributors among the most important 
scientific authorities in their respective fields: we are grateful to Drs. Cameron, 
Lamm, Isemberg, Meyrier, Niaudet, Brynger, Lundgren, Fauchald, Cockburn, 
Gotch, Kopple, Cheung and Horl for having accepted our invitation. We are also 
indebted to all other authors who participated in the meeting and submitted their 
original papers for publication. 



I. GLOMERULAR DISEASES 

Therapy of Nephritis: New Strategies 



CELL MEDIATED IMMUNITY IN GLOMERULONEPHRITIS: PROSPECTS FOR 
TREATMENT 

J STEWART CAMERON 

Renal Unit, Department of Medicine, Guy/s Campus, UMDS, London, UK 

INTRODUCTION 

During the 1960s and 1970s, a broad picture of the pathogenesis of 
glomerulonephritis emerged, depending on the one hand upon the 
binding of specific anti- kidney antibodies to glomerular structures 
or planted antigen; and on the other, upon the deposition of immune 
complexes already formed within the circulation to antigens 
unrelated to the kidney into the glomerulus. Thus, mechanisms of 
glomerular injury were pictured as relating primarily to the 
activation of antigen-bound IgG and other immunoglobulins, with 
subsequent release of chemotactic substances and secondary 
attraction and fixation of inflammatory cells. As concepts of the 
induction and regulation of the immune response evolved, antigen­
presenting monocytes and helper T cells were perceived only as 
facilitating events which permitted B cell maturation, and their 
production in turn of pathogenetically important antibodies. 

However, several workers noted a rather strange fact: although 
glomerulonephritis was pictured primarily as a glomerular event. in 
all progressive forms of the disease an extensive interstitial 
infiltrate was present, together with evidence of tubulo­
interstitial damage. When these workers (and subsequently ourselves 
[1,2]) examined the relation between glomerular function at the time 
of biopsy, or the subsequent prognosis, correlations between 
interstitia! damage and glomerular performance were much better 
than with the degree of glomerular damage. In general, although the 
util ity of these observations was widely recognized, their possible 
implications for pathogenesis were ignored. 

More recently, it has become possible to examine, using monoclonal 
antibodies, the phenotype of cells (both resident and infiltrating) 
in the interstitium and glomeruli; and the importance of cel Is 
within glomeruli and interstitium is being re-asessed [3-5] This 
brief article examines from these areas which suggests that 
cell-mediated immunity is directly important for the induction and 
particularly the progression of glomerulonephritis, and speculates 
on the implications for present and future therapies of this 
concept. 
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MONOCYTES IN GLOMERULONEPHRITIS 

Cells of the monocyte- macrophag~ lineage have been shown to form 
the major cell exaggerating glomerular cellularity and forming early 
crescents [6], and are a major part of the interstitial Infiltrate 
[7-15] (Figure 1) in all forms of experimental and clinical human 
"prol iferative" glomerulonephritis. These observations, tentative at 
first and based on optical microscopy as early as 1929, were 
amplified first by glomerular culture of crescentic nephritis, then 
identification with monocyte specific monoclonal antibodies. and 
finally theIr origin in the marrow bone marrow was defined by 
irradiation and transplantation experiments. It is now evident that 
as well as the invasion of the glomerulus and the interstitium by 
large numbers of fresh, marrow- derived monocytes during injury. 
there Is a long-term resIdent population of marrow- derived cells 
forming perhaps 5% of glomerular cells, present also in the cortical 
interstitium (dendritic cells) found in close apposition to 
peritubular capillaries. 
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Figure 1: The compOSition of the interstitIal infiltrate in various 
renal pathologies, as revealed by phenotyplng the Infiltrating cells 
using monoclonal antibodies. mo = monocyte/macrophage, Tcs = 
cytotoxic/ suppressor cells, Th = T helper/inducer cells, B = B 
cells, NK = NK cells.Tx = transplant, rej = rejecting, NSAID TIN and 
immune TIN = tubulo- interstitial nephritis from non-steroidal 
anti-Inflammatory agents and systemic immune disorders respectively, 
IgA = IgA nephropathy, memb = membranous nephropathy, SLE = systemic 
lupus erythematosus 
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The invading monocytic cells were at first interpreted as secondary 
agents of damage and/or repair through the many active substances 
secreted by activated monocytes, but it is known now that in 
addition both resident and invading cells bear MHC antigens of class 
II on their surface and can function to present processed antigen to 
T helper cells and initiate the immune response. Thus an immune 
response to a foreign antigen can be induced locally in the kidney, 
even in the absence of an infiltrate. 

T LYMPHOCYTES IN GLOMERULONEPHRITIS 

The next step in induction of the immune reponse is the generation 
of specific T helper cells, committed against the antigen just 
presented to them in the context of MHC class II antigen. In human 
nephritis, 20 years ago, a number of investigators [3J using the 
crude technique of in vitro macrophage migration inhibition, showed 
the presence of cells committed against specific GBM or TBM 
antigens, or streptococcal antigens. These results however were 
generally ignored because the concomitant anti-GBM or anti- TBM 
antibody, (or circulating immune complexes) were then thought to be 
paramount, and it was not until 15 years later. when in experimental 
"immune complex" glomerulonephritis the 'presence of committed cel Is 
was demonstrated by lymph node transfer experiments, that interest 
in specific cell- mediated immunity revived. 

It is known now that T cells form the predominant cell type in the 
interstitium of the kidney in all forms of human glomerulonephritis. 
both with and without glomerular proliferation, in numbers 
comparable to allograft rejection and interstitial nephritis in many 
cases [7-15J (figure 1); and that the majority of such cells bear 
the T helper/inducer cell phenotype CD4. The presence of 
intraglomerular T cells has been more difficult to demonstrate 
because of their small numbers. but it appears that T cells, both T 
helper and T suppressor, are present in excess in proliferative 
glomerulonephritides, especially those accompanied by crescent 
formation such as anti-GBM nephritis and vasculitis [16.17J. 

In experimental forms of nephritis. the role of T cel Is has been 
particularly weI I documented in anti-GBM nephritis, studied by 
Bolton and colleagues in chickens [18]. In birds. the maturation of 
B cells is dependent upon a para rectal organ, the bursa of 
Fabricius (hence B cells), and bursectomised birds have no humoral 
immunity. Nevertheless, bursectomised animals can develop crescentic 
nephritis in response to immunisation with GBM, and the disease is 
transferrable by T cells alone. 

Not only T cells bearing the helper/inducer phenotype CD4, but also 
CD8- bearing cytotoxic /suppressor T cells are present in the 
interstitium in glomerulonephritis. although usually in lesser 
numbers (Th:Ts >2). However in lupus nephritis, alone amongst 
glomerulonephritides, T suppressor cells may equal or exceed T 
helper cells in the interstitium (16/34 in our own series [15]. the 
majority in that of D/Agati and colleagues [llJ). Within glomeruli. 
a CD4:CD 8 ratio about 1.5 is usual in most forms [16,17J. 
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CD8 T lymphocytes are capable of direct cytolytic injury to target 
cells independent of antibody, by a mechanism still being worked 
out. What characterizes a target cell is also not yet clear, 
although expession of foreign viral or alloantigen are well-studied 
circumstances. What may be of importance in glomerulonephritis is 
that expression of Class I MHC antigens on the cell surface makes 
the cell more susceptible to injury by committed cytolytic CD8 T 
lymphocytes, since cytolytic attack is MHC class I restricted. On 
occasion one may see CDS positive T lymphocytes within damaged 
tubular epithelium in glomerulonephrits, as in allograft rejection, 
suggesting cytolytic T cell mediated injury, and class I antigen 
expression is increased in renal inflammation (see below). 

Recently we have studied activation markers on interstitial cell 
infiltrates, including the interleukin-2 and transferrin receptors. 
In rather few patients can interstitial cells be shown to display 
these receptors (6/34 and 9134 patients with lupus nephritis 
respectively [15J), which are not present in large numbers even on 
activated T cells. Technical difficulties and lack of sensitivity 
interfere with study of this aspect at the moment. However the 
majority of interstitial cells' in glomerulonephritis display 
abundant HLA-DR, an MHC class II antigen (Figure 2), normally 
present on monocytes and B cells but only displayed by T cells when 
activated. 

POSSIBLE ROLE OF TUBULAR AND GLOMERULAR DISPLAY OF MHC II ANTIGENS 

In the human kidney, several structures normally display MHC 
antigens of class II: HLA-DR, DO, DP and DZ, of which DR has been 
most studied; our own studies of DP and DO in the kidney do not 
differ much from DR. These structures are: the resident 
intraglomerular monocytes, the vascular endothelium of glomerular 
and peritubular capillaries, and the interstitial dendritic cells. 
All these structures are therefore at least potentially capable of 
presenting antigen on site within the kidney to induce comitted T 
cells as discussed above, and also inducing mature B cells to 
produce antibody, a process which is also MHC class II restricted. 

Expression of class II antigens such as DR is however very variable, 
and in some circumstances epithelia can also display DR. The 
principal (but not the only) stimulator of normal DR display or 
inducer of "aberrant" DR display is Interferon gamma, principally 
secreted by activated T lymphocytes. Aberrant tubular DR display is 
known to occur in transplant rejection, and recently we have studied 
HLA-DR expressIon In detail in primary tubulolnterstitial nephritis 
[12J, allograft rejection and in glomerulonephritis [13-15J. In 
general, tubular DR display was much lower than that observed in 
allografts or in primary tubulointerstitial disease, being similar 
to normal in membranous nephropathy, greater in IgA nephropathy and 
In lupus (Figure 2). However in lupus there was a correlation, as in 
primary tubulointerstitial nephritis, between tubular display of DR 
and numbers of activated cells, judged by DR expression, within the 
interstitium [15J. 
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Although human renal tubular cells expressing MHC class II antigen 
have not yet been shown to be capable of presenting antigen in 
vitro, this has been demonstrated in an experimental model of 
tubulolnterstltlal nephritis in which the antigen was Identified 
[19]. Clearly the potential for a vicious circle of increased DR 
expression, increased generation of comitted cells, increased 
generation of cytotoxic cells and further DR induction exists, in 
both glomeruli and interstitium. 
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Figure 2. Nephritis of systemic lupus: relation between expression 
of HLA-DR antigen (vertical axis) and numbers of monocytes/ 
macrophages (horizontal axis) (from reference 15). 

MECHANISMS OF CHRONIC DAMAGE IN GLOMERULONEPHRITIS [2] 

The major thesis of this article is that the progression of what 
have been hitherto described as "glomerulonephritides" is to a 
greater or lesser extent determined by events occurring in the 
interstitium, and n2i by glomerular damage, glomeruloscerosis and 
secondary tubular atrophy. The lack of correlation of outcome with 
indices of glomerular damage [1], most evident and best studied in 
lupus nephritis [11,15] and membranous nephropathy (13), together 
with the correlations between tubulo- interstitial events and 
outcome, supports this thesis. 

The implication Is that mechanisms of progression in glomerular 
diseases are predominantly the same as those in tubulointerstitial 
diseases. What mechanisms may operate in human glomerulo- and 
tubulointerstitial nephritis? As indicated above and in figure 1, 
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the majority of cellular infiltrates in both Instances are helperT 
cells and monocytes: this Is the typical appearance of a delaved 
hvpersensitivitv reaction, which presumptively is the major 
mechanism. In support of this idea we have found, in several forms 
of nephritis, a correlation between the numbers of T cells and 
monocytes in the interstitium and the GFR at the time of biopsy: 
even more interesting, in membranous nephropathy 5-year follow up 
status is correlated with the cellular infiltrate at the time of 
biopsy (13]. Lack of a similar correlation in lupus nephritis [15) 
may relate to the immunosuppression given. 

However, many CD8 positive T cells are also present in the 
interstitium in glomerulonephritides, especially lupus [11,15J, some 
infiltrating damaged tubules, so that direct T cell- mediated 
Cytotoxicity may well playa role. Some of these CD8 cells are, 
however, almost certainly playing a modulatory role. A third 
mechanism imp] icated in experimental tubulointerstitial injury is 
antibody- dependent cell- mediated cytotoxiCity, or ~ for 
short. This involves reaction of natural killer cells (NK cells) 
bearing IgG Fc receptors, with IgG antibody bound to cells, leading 
to cytolysis. Few NK cells are present in any infiltrate (Figure 1) 
so this mechanism does not seem to be a major one. In lupus 
nephr!tls, however, we noted a correlation between the presence of 
tubular immune deposits of IgG ad C3 (present in 62% of patients) 
and the number of NK cells, and this deserves exploration. 

Finally in considering damage, the genesiS not just of acute 
reversible inflammation but of irreversible fibrosis, scarring and 
nephron loss must be examined. Activated monocytes and other 
activated cel!s- including endothelium- produce large amounts of 
interleukin 1, which is strongly chemotactIc and stimulatory to 
fibroblasts. Other cationic mitogens such as platelet- derived 
growth factor (PDGF) and transforming growth factor B are also 
produced by monocytes, and could bind to the negatively- charged 
polyanion in the interstitium. The role of non-immunologic 
complement activation by interstitial ammonium as recently been 
recognized [20], and this may playa role is the chronic damage of 
glomerulonephritis as well. 

IMPLICATIONS FOR TREATMENT 

Various immunsuppressive agents such as corticosteroids and 
cytotoxic drugs have been given in the past to patients with 
glomerulonephritis with the idea that these drugs might modify the 
humoral events believed to determine glomerular damage. The thesis 
presented here would suggest that what benefit has accrued may well 
derive from an effect on tubulo- interstitial cell- mediated events. 
Non-specific agents which suppress monocytes (such as 
corticosteroids) or activated T helper cells (such as cyclosporin) 
may well be of benefit, but need careful monitoring. In the case of 
cyclosporin, data are few, and as yet no controlled data or long 
term foJlowups are available. 
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In experimental tUbulointerstitial nephritis. there is evidence Of 

suppressor cells which modify in..iury. and thus non-specific 
immunosuppression is capable of worsening as w,,11 as ameliorating 
dist:'ase. Equally, trt:'atment wi th cyclophosphamide during ant igen 
presentation may facilitate tht:' induction of supprt:'ssor ct:'lls. More 
inter"stlng are the implications for the future. The possibility 
arises through the use of monoclonal antibodies of much more 
specific treatment. First hoY/ever, the problem of immunisation by 
monoclonals, usually derived today from mouse or rat hybridomas, 
will have to be solved. The appearance within two weeks of anti­
mouse antibody vitiates the use of current monoclonal antibodies in 
a disease "'hose evo 1 uti on is over years! However the eng i neer i ng of 
rodent-human monoclonals, or production of human hybridomas, would 
eliminate this major difficulty, and should be achieved soon. 

Already, moncolonal antibodies reacting with CD3 (T cells), CD4 
(helper T cells), CD8 (supressor/sytotoxic eel Is) and a variety of 
monocyte markers are available. In al lografts and auto immune 
disease in the mouse, anti- interleukin-2 receptor antibodies have 
been shown to ameliorate rejection and the course of the autoimmune 
disease. Further, Kelley, Strom and colleagues [21] have "sp l iced" 
the gene for diphtheria toxin on to the gene for this antibody, and 
produced a highly specific and effective suppression of delayed 
hypersensitivity: it seems likely that such reagents will be usefld 
in so called idiopathic glomerulonephritides in the future, as weI I 
as in transplantation and auto immune disorders. 
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ENZYME THERAPY OF EXPERIMENTAL GLOMERULONEPHRITIS 
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INTRODUCTION 

Glomerulonephritis (GN), resulting from the deposition or 

formation of immune complexes (IC) within glomeruli, is often 

progressive and represents a major public health problem worldwide 

(1). Although progress within the last decade has helped to eluci­

date the pathogenesis of GN, therapy remains limited. Several 

mechanisms and inflammatory mediators are capable of contributing to 

disease, apparently operative in different combinations in the 

various patterns of GN (2). Therapy directed at particular pathways 

is consequently restricted in scope and may be of limited potential. 

We reasoned that digestion of glomerular immune deposits by 

enzymes could, to the extent that such deposits elicit GN, amelio­

rate the signs of disease and perhaps retard progression. Our 

earlier studies showed that non-toxic doses of proteolytic enzymes 

could markedly decrease IC deposits in the glomerular capillaries or 

mesangium in passive serum sickness GN models induced by injection 

of preformed IC of bovine gamma globulin (BGG) and rabbit antibody 

to BGG (3). Mice or rats treated systemically with mixtures of 

chymopapain and subtilisin did not display the intense immunofluo­

rescence deposits seen in animals given the same amounts of IC but 

treated with saline instead of enzymes. The distribution of fluo­

rescence intensities of rabbit antibodies in treated animals was 

significantly shifted to negative or low-grade scores compared to 

saline treated subjects, and antigen deposits were also significant­

ly attenuated. We also quantified glomerular IC in rats given 

complexes of BGG antigen and radioactive rabbit anti-BGG and found 

that glomeruli from enzyme-treated rats contained only half the 

radioactivity present in rats treated with saline. 
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Extension of this principle to the heterologous and autologous 

phases of passive Heymann nephritis in rats, a model of membranous 
nephropathy, also proved fruitful (4). Proteases given during the 

heterologous phase, 1 to 7 days after injection of 5 mg of nephrito­

genic rabbit anti-Fx1A antibody, significantly reduced glomerular 

deposits of rabbit IgG and rat anti-rabbit antibody. Perhaps even 

more promising results were obtained when higher doses of anti-Fx1A 

were given. Although proteinuria developed during the autologous 

phase (after day 10) among saline-treated rats, rats treated with 

enzymes had either no or significantly attenuated proteinuria. En­

zymes not only prevented proteinuria if given on days 1-7 during the 

heterologous phase or started on day 6 before onset of the autolo­

gous phase, but also were capable of reversing established protein­
uria evident on day 14 when therapy was initiated on day 15. Ultra­
structural morphometry in these animals showed that protease-treated 

rats had 33-50% fewer and smaller electron dense deposits than their 

saline treated counterparts, regardless of dose of anti-Fx1A anti­

body or timing of enzyme therapy. Furthermore, the equal titers of 

serum anti-rabbit IgG developed in treated and control rats suggest 

that protease therapy is not acting via immunosuppression. 

Our more recent work extends the previous observations along two 

avenues. First, we tested the ability of enzymes targeted to the 
sites of glomerular IC deposits to improve therapeutic efficacy. 
Second, we investigated whether digestion of macromolecules other 
than proteins might be of benefit in diseases where the antigen 
component of glomerular IC is not protein in nature. 

MATERIALS AND METHODS 

Induction of glomerulonephritis 

Active serum sickness model. Ye prepared cationic BGG (cBGG) by 

substitution of BGG with ethylene diamine in the presence of carbo­

diimide (3). The GN which results from immunization and challenge of 

mice and rats with cBGG over 2 to 3 wks has been described (5,6). 

For these experiments 200 g male Sprague-Dawley rats were primed 
subcutaneously with 1 mg cBGG in complete Freund's adjuvant followed 
by five progressive daily intravenous challenges of 1,2,4,6 and 8 mg 
cBGG starting 1 wk after the priming injection. Six h after the last 

injection, urine was collected for 24 h and rats randomly grouped. 
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Passive serum sickness model. Mesangial deposits containing IgA 

or IgM anti-dextran antibodies were induced in 35 g male Swiss al­

bino mice by injecting soluble IC composed of either 2 mg J558 mono­

clonal IgA anti-dextran or 2 mg MOPC 104E monoclonal IgH anti­

dextran combined with five-fold excess 300 kD dextran sulfate via 

tail vein, adapted from the work of Isaacs et al (7). Mice were 

then randomly allocated to groups. 

Treatment 

Active serum sickness model. After initial urine collections, 

rats were treated with 5 mg chymopapain and 2.5 mg subtilisin in 1 

ml saline, given daily intraperitoneally for 5 days, in two divided 

doses (3,4). In some cases we used chymopapain and subtilisin 

substituted with biotin by incubation of enzyme at 5 mg/ml with 

hydroxysuccinimidyl biotin at 25 mg/ml in 0.1 M sodium carbonate, pH 

8.5, for 3 h at 25°, followed by dialysis. In addition, some rats 

also received a single 5 mg dose of the cationic (pI = 9.8) biotin­

binding (1015 H- 1 ) protein, egg avidin A intravenously 1 h before 

the first intraperitoneal injection of enzyme. 

Passive serum sickness model. Some mice were given 5 intra­

peritoneal injections, at 10 min intervals, of 0.1 mg chymopapain 

and 0.05 mg subtilisin in 0.1 ml saline. Other mice were given 5 

doses of 200 U dextranase, also at 10 min intervals intraperitoneal­

ly, either alone or alternating with protease. 

Analysis 

After treatment a second 24 h urine collection was taken from 

each rat, and rats were sacrificed under ether anesthesia. Serum 

was harvested from venous blood. Renal cortex was snap-frozen in 

liquid nitrogen and cryostat sections at 4 ~m were stained by 

immunofluorescence for rat IgG, BGG and rat C3 (6). Initial and 

final protein excretion was determined by sulfosalicylic acid­

induced turbidimetry, and serum anti-BGG was assayed by ELISA (6). 

Creatinine clearance was computed from the serum creatinine concen­

tration and the creatinine content of 24 h urine samples, determined 

by the picric acid method of Jaffe (8) in an automated procedure. 

Serum cholesterol was assayed (9) in an automated procedure. 

Mice were sacrificed under ether anesthesia, and renal cortex 

snap frozen, sectioned, and stained for IgA and IgM (3,7). We used 

indirect immunofluorescence with MOPC l04E and anti-mouse IgM to de-
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tect dextran deposits in mice given IgA containing IC; and J558 and 

anti-mouse IgA to detect dextran in mice given IgM containing IC. 

Quantitative proteinuria, creatinine clearance, serum anti-BGG 

and serum cholesterol were compared among groups of rats by analysis 

of variance, with intergroup comparisons by Fisher's protected 

t-test. After examination in "blind" fashion, immunofluorescence 

scores were evaluated by chi-squared analysis. 

RESULTS 

In the active serum sickness model, rats given targeted or 

untargeted enzyme therapy for 5 days had significantly less protein­

uria than saline-treated controls (Table 1), despite the fact that 

protein excretion prior to treatment (84.6 ± 11.9 mg/day) was not 

different among the groups (F = 1.3). Rats given the naturally 

cationic avidin, which binds electrostatically to glomerular capil­

laries, and then given biotinyl protease capable of binding tightly 

to the avidin, had significantly less proteinuria than rats given 

nontargeted proteases, either biotinyl protease alone or unmodified 

protease plus avidin. Moreover, rats given protease targeted to 

glomerular capillaries by avidin and biotin had the least intense 

glomerular deposits by immunofluorescence of all the groups (data 

not shown). The benefits of protease therapy are additionally 

evident in their amelioration of the hypercholesterolemia associated 

with the nephrotic syndrome in these rats (normal rat serum choles­

terol is 98 ± 4.2 mg/dl). Again, targeted protease was significant­

ly better than nontargeted protease (Table 1). 

Table 1. Effects of protease on active serum sickness GN. 

Treatment No. of Proteinuria Serum Cholesterol 
Protease Avidin Rats (mg/day ± SD) (mg/dl ± SD) 

biotinyl + 7 17.2 ± 13.2** 119 ± 5.5 ** 
native + 7 38.8 ± 8.5* 126 ± 6.25* 
biotinyl 4 37.8 ± 13.1* not done 
saline 7 51.3 ± 10.4 135 ± 7.5 

* P <0.05 vs saline group; ** p <0.01 vs other protease groups, 
and p <0.001 vs saline group, all by ANOVA. 
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Ve could detect increased protease activity in treated rats sera; 

nonetheless, serum protein electrophoresis patterns were not differ­

ent from controls. Urine electrophoresis showed predominantly albu­

min, with no detectable cleavage products. Serum antibody specific 

for BGG was readily detectable in all rats; the slopes and inter­

cepts of plots of ELISA optical density vs log serum dilution were 

identical in protease treated and saline treated rats. Enzymes did 

not influence creatinine clearance (all above data not shown). 

In the passive serum sickness model, dextranase significantly 

reduced mesangial deposits of dextran antigen and either IgA or IgM 

anti-dextran, compared to mice given saline (Table 2). Protease had 

no significant effect given alone or when added to the dextranase 

regimen (data not shown). 

Table 2. Effect of dextranase and protease on glomerular immune 
deposits in mice given dextran/anti-dextran IC. 

Monoclonal Treatment No. of Glomerular Immunofluorescence~ 
Antibody Mice IgA IgM Dextran 
Injected 

IgM saline 10 0 (0) 10 (2.5) 10 (3.1) 
IgM dextranase 10 0 (0) 4 (1.2)* 4 (1.0)* 
IgM protease 10 0 (0) 7 (1. 7) 9 (2.1) 

IgA saline 10 10 (1.5) 0 (0) 10 (2.3) 
IgA dextranase 10 3 (0.5)* 0 (0) 4 (0.8)* 
IgA protease 10 8 (1.2) 0 (0) 9 (2.0) 

~ Data are the number of mice positive (mean intensity on a scale of 
1-4) for immune reactant. 

* p <0.05 vs saline group by chi-squared analysis. 

There was no overt toxic effect of enzyme therapy in these 

experiments. 

DISCUSSION 

The results presented here in two models of GN, when considered 

in light of our previous work (3,4), provide additional evidence 

that systemic enzyme therapy can remove glomerular IC without ob­

vious toxicity. Moreover, such enzyme therapy can improve glomeru-



16 

lar function, ameliorating not only proteinuria but also attendant 

hypercholesterolemia. Two additional findings in the current work 

are noteworthy: (a) targeting of enzymes to the glomerular capillary 

wall can improve the efficacy of therapy, and (b) enzymes other than 

proteases can be useful in situations where non-protein antigens are 

components of glomerular IC. 

Dissolution of glomerular IC by giving excess antigen has been 

applied successfully to therapy of experimental GN (10-13). Of 

course, for solUbilization of glomerular IC by excess antigen to be 

effective, specific knowledge of the culprit antigen is required. 

Likewise, inhibitors of inflammatory mediators are most useful when 

the particular mediators involved are known. Such information, 

often accessible in experimental systems, is not readily available 

in spontaneous human disease. Ve hope that the approach of en­

zymatic digestion of glomerular IC might ultimately be adaptable for 

therapeutic intervention in patients with GN. Vhile such application 

will require detailed studies of toxicity and of the long term ef­

fects of enzymes on progression of GN and development of strategies 

such as genetic engineering of human enzymes to avoid immunological 

"rejection" of the enzymes used for therapy, we believe the obsta­

cles can potentially be overcome, thereby offering a practical addi­

tion to the treatment of GN. 
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:IiNTRillUcrION 

Systemic lupus erytherratosus (SLE) is characterized by the 

frequent detection of antibodies binding to DNA, especially in its 

dwble-stranded form. Paradoxically it has been shown that DNA 

itself is a poor innunogen, that anti-DNA antibodies my be fwnd in 

a variety of other conditions and that lymphocytes from normal 

individuals have the capacity to produce anti-DNA antibodies. 

Recent investigations have been concerned with the genetic originS 

of anti-DNA antibodies and this in turn has focussed attention on 

their idiotypes. I will review the results of studies analysing DNA 

antibody idiotypes and show how they are leading to an increased 

understanding of the origins of DNA antibodies and suggesting new 

therapeutic approaches. 

DEFINITION AND IDENTIFICATICN 

The variable regions of innunoglobulin lIDlecules are 

characterized by a variety of antigeniC determinants which 

constitute their idiotypes. At least two types of idiotypic deter­

minants my be distinguished functionally; those at the antigen 

coobining sites and those adjacent to the coobining sites which are 

known as framework related idiotypes. In general, anti-idiotypes 

directed against eoobining site related determinants will inhibit 

the binding of antigen and antibody lIDlecules bearing the relevant 

idiotype, whereas antibodies directed against fram3WOrk determinants 

do not usually inhibit such inter-actions. The identification of 

idiotypic determinants requires the production of anti-idiotypic 

antibodies. This my be achieved, for exanple, by the inmmization 
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of one species, such as a Imll. &lch innunization will lead to the 

production of a rabbit antiserum directed against the antigen 

binding portion of a hUllRIl antibody. After renoval by absorption of 

all irrelevant antibodies, the rabbit antiserum my be used as an 

anti-idiotypic antibody. 

CROSS REACTIVE mWI'YPES 

In general, a given idiotype on a particular antibody 

distinguishes this antibody from others. However, it is now widely 

recognised that immunoglobulin melecules my share idiotypes even if 

they have different antigen binding properties. These cross reactive 

idiotypes have been frond anmgst antibodies to foreign structures, 

including tetrurus toxoid, rye grass pollen and hepatitis B surface 

antigen. Cross reactive idiotypes have also been denonstrated 

amongst autoantibodies form different individuals including anti-DNA 

antibodies and anti-an antibodies and a provisional report has 

suggested their existence on anti -Ro antibodies (reviewed in 1). 

These examples are taken form studies of serum from lupus patients 

or from the lupus lOCJUse nDdels. However, cross reactive idiotypes 

are also present on ImllY other autoantibodies from different auto­

innune diseases including anti-acetylcholine receptor antibodies, 

from patients with thyroiditis. These and lJRny other reports 

suggest that a restricted nurrber of germ line genes my encode the 

pathogenic antibodies in a variety of autoimmune disorders. 

Idiotypic markers it must be emphasised, do not identify V genes 

but conforrmtions on innunoglobulinsthat my occur in different anti­

bodies. A particular idiotype could in theory originate from 

different V genes. Should this idiotype, however, be repeatedly 

detected on innunoglobU.lins from unrelated patients it is suggestive 

that these individuals do possess cOllllDn germline genes. 

SEIDLOOICAL STUDIES 

Many analyses of INA antibody idiotypes in the lupus prone 

lOCJUse I!Ddels have been reported (2). There are in addition, a 

growing nurrber of reports examining idiotypes from hUllRIl anti-DNA 

antibody molecules. With the introduction of hUllRIl hybridama 
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techniques to produce anti-DNA antibody molecules it was possible, 

by suitable innunization, to produce anti-idiotypic anti-DNA anti­

bodies, and to screen 60 polynucleotide binding monoclonal luPls 

autoantibodies (3). &lbstantial idiotypic sharing was famd with 

both polyclonal and nonoclonal anti-idiotypic antibodies. Idiotype 

restriction was found on human autoantibodies to DNA derived from 

the serum of luPls patients by Zruali and Eyquem (4). Solomon 

et al (5) using a mouse monoclonal antibody \\hich identified a 

framework determinant on anti-double-stranded DNA antibodies 

after suitable absorption, designated 31, in the sera of 8 

out of 9 luPls patients. I and my colleagues found that the serum 

levels of an idiotype designated 16/6 were elevated in 40 of 74 

luPls patients and that there was a notable correlation with disease 

activity in several patients (6). This latter observation has been 

conf:irmad in a later study (7). 

Two recent reports have deIJDnstrated the presence of cross 

reactive idiotypes in healthy family members of luPls patients. 

Halpern et al found that 15 of 19 family members had high titred 

reactivity with an anti-idiotypic antibody IOOaS\lring the 31 idio­

type (8). MY colleagues and I found idiotypes 16/6 and 32/15 in 24 % 
and 7 % respectively of 147 first degree relatives of 48 lupus 

patients (9). These observations seem to imply that ccmron DNA anti­

body idiotypes cannot be pathogenic factors on their own. The 

differences between idiotype positive antibodies \\hich bind DNA and 

those \\hich do not, could in theory, help to distinguish sub-

groups of antibodies \\hich are important in the pathogenesis of the 

disease. That the 16/6 and 32/15 idiotypes can rmrk antibodies 

\\hich do have pathogenic significance is suggested by a study 

showing irrmmolobulins bearing there idiotypes on luPls kidney biopsy 

sections (10). We found that the frequency with \\hich these ccmron 

idiotypes are present anDUIlg human monoclonal antibodies, serum 

lupus antibodies and tissue bound antibodies fran lupus patients is 

much the same (40-50 % with 16/6 for example). 

ORIGINS OF 16/6 ID 

Although the 16/6 ID was first identified on IgM anti-DNA anti-
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rnA antibodies, it has also been frond in sare norrml sera, and in 

23 out of 265 patients (8.7 %) with nnnoclonal gammpathies, few of 

\\han had INA binding properties (11). Datta et al (12) reJX>rted the 

in vitro production of this idiotype by lymphocytes of normal 

subjects and IUll1s patients. '!hey suggested that the 16/6 ID exists 

on two populatioos of antibodies. '!he first JX>ll1lation, cooserved 

in normal idividuals, is of uncertain antigenic specificity thrugh a 

recent study (13) strongly suggests they are 00 antibodies binding 

the klebsiella JX>lysaccharide determinant (K-30). 16/6 ID is also 

frond anx:ngst SLE patients in relapse on antibodies binding to DNA. 

~CE STUDIES 

A striking similarity in the light chain amino acid sequences, 

was frond bet\\een nnnoclonal antibody 16/6, bearing the 16/6 ID, and 

a nmoclonal IgM (designated WEA) fran a patient with Waldenstran's 

IIRCrogldJulinaemia (14). WEA binds K-30 and subsequent studies 

showed that it also brund DNA and possessed the 16/6 ID. Furtherrrore 

nucleotide sequencing of heavy chain mRNA fran the imnmoglobulins of 

2 SLE hybridam.s expressing the 16/6 ID, showed nnre than 99 % 

hoonlogy to the VH26 germline gene sequence (15). '!his is a roonber 

of the hwm.n VII III gene family and the observation indicates that 

unmutated ge~line V genes can encode autoantibodies. 

IMPLlCATICN FCR 'IHERAPEllTIC STRATIDIES 

IX>wn regulation of antibodies bearing call1Dn idiotypes might 

have a beneficial effect for patients with SLE. Hahn and Ebling (16) 

reasoned that imnmizing IUll1s prooe mice with a syngeneic (fran the 

sam:! species) nnnoclooal anti-DNA antibody bearing a high frequency 

idiotype would induce the productioo of an imnmoregulatory anti­

idiotype antibody. '!hus, they administered repeated injections of an 

IgG 2a nnnoclonal anti-DNA antibody to NZB/NZW f1 famle mice fran 

the age of 6 weeks. '!he treatrrent resulted in the temporary 

suppressioo of circulating anti-DNA antibodies, a reduction in 

proteinuria, a reductioo in the deposition of anti-INA antibodies in 

the glaneruli, and fewer deaths fran neIilritis. Zouali et al (17) 

showed that by administering a syngeneic anti-DNA IgG together with 
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a synthetic imrunoaduvant, a rmjor reduction of both idiotype 

ex:pressicn and total DNA antibody levels coold be achieved. In a 

fom of reciprocal ex:periIrent, Hahn and Ebling (18) were also able 

to show teIl¥X>rary suppression of antibodies to INA and significantly 

prolcnged survival due to a delay in the onset of nephritis by 

innoculating NZB/NZW f1 mice with a IIDIloclonal anti-idiotypic anti­

body. However, as Bluestcne et al (19) have cCIIIIEnted, the in vivo 

administration of xenogeneic (from a different species) anti-idio­

types induces the ex:pressicn of idiotypic molecules rather than 

suppressing them. For ex:anple, anti-idiotypic therapy in MRL 1prl 

1pr mice, which was directed against the high frequency idiotype 

H130, resulted in the augrrentaticn of H130 idiotype and anti-INA 

antibody levels (20). In an effort to overcare this problem while 

using the valuable targeting abilities of anti-idiotypes, Saski et al 

(21) were able to selectively eliminate anti-INA antibody producing 

cells in in vivo ~periIrents by conjugating an anti-idiotypic anti­

body with the cytotoxic agent, neocarzinostatin. 

It is interesting to postulate whether passing lupus serum over 

a column containing an anti-16/6 antibody might be of sare benefit, 

especially since the 1616 ID has been frund on anti Ehl/RNP and anti­

Ro antibodies (22) which are also cOOllDnly frund in SLE patients. 
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IN1'ROIXlCl'ION 

The Kidney is a target organ for Adriamycin (ADR) toxicity 

in rats producing renal cba/]ges wbicb are similal' in many ways 

to the buman minimal cba/lge nepbropatby (J.J. Hystorically DNA 

was considered tbe major site for ADR cytotoxicity in several 

organs and tissues. Studies are now in progress to elucidate tbe 

possible contribution of otber mecbanisms, mainly tissue damage 

induced by oxyge/l free radicals. It is well known tbat ADR cal] 

be cOIlVert.ed "in vitro" to semiquinone unstable radicals (2 J 

tbat eventually give rise t.o supel'oxide aJlioJ] (02-' and bydro­

gen peroxide (H~2)' 

In order to evaluate tbe possible implication of free radicals 

in ADR nepbrotoxicity"in vivd', experimellts wel'e performed witll 

tbe administration of specific and unspecific SCaVeJlgel's of 

unstable radicals in rats. 'fie bereby present data which demon­

strate a marked inhibitory effect of allopurinol on prot.eill­

uria. 

HAl'ERIALS .AND HE1'HODS 

Twenty-eigbt Sprague-Dawley rats weighing 200 to 300 g were 

used in tbis study and divided into 'I experimental groups, 2 of 

whicb served as control animals (groups A and B). In all rats 

ADR nephrosis was indUced by single intravenous injection of ADR 

(5 mg/KgJ. Groups A and B were givell ADR plus sali/]e or 0.25 H 

NaOH (to simulate the pH of the allopurinol solution)i group C 

was pretreated witb allopurinol (lOO mg/Kg) 'I bours before ADRi 

group D was treated witb tbe same dosage of allopurinol immedia­

tely after ADR adm1nistri'ition. Rats wel'e maintaine(1 in metabolic 
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cages and proteJ.nuria was evaluated every 5 days with the 

Coomassi.e dye binding assay (3). 

REs/IJ1'S AND DIS:::USSION 

ADR induces in rats a progressive increment of proteinuria 

which reaches values of nephroti.c syndrome to-t5 days after the 

drug admJ.nistratJ.on. When allopurinol was given 4 hours before 

ADR failed to prevent the progression of the renal disease: 

proteinuria in this group was only moderately lower than in the 

untreated rats on day to and day 15 (Tab. I, group C). A diffe­

rent outcome of proteinuria was observed when allopurill0l was 

given immediately after ADR injection (Tab I, group D). In this 

case proteinuria was only moderately increased above the normal 

range on day 10 from ADR administration and was sigllificalltly 

lowel' compared to the nephl'otic groups Ml day 15 (p(O.05 vs 

groups A and B). 

Tab. 1. Outcome of prot.einuria ill ADR rats in l'elat . .iMl t.o 

allopur.inol treatment. 

Days from ADR i.llJect..i.tm 

ADR treated rats 
a) Saline 
b) NaOH 0.25 mil 
c) Allopurinol tOO 

4 hr before ADR 

N' 5 10 
(to) 5tt9 25tt54 
(5) 5317 ,'124t42 

mg/Kg (8) 33t6 18tt25 

d) Allopurinol 100 mg/Kg 
immediately after ADR 

p<0.05 vs a. 

(5) 3917 

* p<0.025 v s b. 

15 
395142 
48Jt94 
269152 

159154'* 

At least two hypotheses can be put forward to explain such an 

inhib.itory effect of allopurill0l on ADR nephl'otoxicity. Allop­

urinol could effectively prevent proteinuria first of all by 

acting as a general scavenger of free radicals, which may arise 

from ADR renal metabolism. Indeed, the generation of free rad.i­

cals has been from time proposed as tIle main mechanism for ADR 

cytotoxicity in other organs and tissues such as the heart and 

cultured cells of various origins (4). A second speculative 
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posslbll1ty is that ADR could produce free radicals via the 

xanthine-oxidase system. In this case kidney protection by allo­

purinol would derive from the well known inbibitory effect of 

t.he dl'Ug 011 the xanthll1e-oxidase el1zyme. Very few dat.a are so 

far available to support suc12 an implication, however ADR is 

able to induce a marked decrease of ATPase activity on rat GBH 

(5) that could 111 t.urJl increase the supply of substrates for t.be 

adenosine-uric acid pathway. Altbougb these data need furtber 

evaluation we think tbat tbe iJ1hibltion of proteinuria by allop­

urinol in tbis experimental model could be relevant to tbe 

future developements in this area of researcb. 
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INTRODUCTION 
Antiooagulants andlor antiplatelet agents have been previously 

investigated in the treatment of glomerular diseases on the basis 

of observations suggesting that the ooagulation mechanisms are 

involved in glomerular injury and may play an important role in 

the persistenoe andlor progression of glomerular lesions (1). 

Although they are frequently assooiated with undesirable side ef­
fects, several studies have reported a beneficial effect from such 

treatment. (2,3). 
The present study deals with our experience in treating primary 

glomerular diseases with Defibrotide, a polydeoxyribonucleotide 

salt which has a profibrinolytio and deaggregating activity based 
on its ability to induce a release of plasminogen activator factor 

and prostaoyclin from vasoular tissue and to decrease concentra­

tion of plasmin inhibitors (4). 

PATIENTS AND METHODS 
27 patients aged 32±14 years were included in the study. They 

all had a primary glomerular disease demonstrated by renal biopsy, 

unresponsive to steroids and cytotoxic drugs. The histological di­

agnosis was: membranous GN in 5 patients, focal segmental 

glomerulo-sclerosis in 6, IgA nephritis in 8, membrano-prolifera­

tive GN in 8. All patients had persistent proteinuria, which was 

in the nephrotic range in 16 of them (59.2%); 10 patients had ab­

normal renal function before treatment (37%) and 6 were hyperten­
sive (22.2%). 
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TABLE I. Effect of Defibrotide on proteinuria. 

Proteinuria (g/day) 
Diagnosis h....n.... before after p value 

Membranous GN 5 3.0::1:0.9 1. 3::1:1. 0 < 0.04 

Focal segmental GS 6 4.2::1:1.1 1. 9::1:1. 7 n.s. 

IgA nephritis 8 1. 0::1:0.6 0.4::1:0.3 n.s. 

Membrano-Prolif. GN 8 3.6::1:1.1 1. 2::1:0.8 < 0.01 

All patients 27 2.8::1:1. 6 1. 2:1:1.1 < 0.001 

Before entering the study all patients had been treated with 

steroids, associated with cytotoxic drugs in 15 cases, for an 

average period of 27 months. During the study 10 mg/kg/day of De­

fibrotide were administered orally for 18::1:9 months; this regimen 

was the only treatment in 5 patients, while in the remainder it 

was associated with low-dose steroids (0.14-0.20 mg/kg/) on alter­

nate days; 4 patients received an additional course with cy­

clophosphamide. After withdrawal of Defibrotide the patients were 

followed for 21:1:11 months and treated with steroids associated 

with cytotoxic drugs in 7 patients. 

RESULTS AND DISCUSSION 
16 patients (59%) were considered "responders" on the basis of 

a reduction in proteinuria exceeding 50% of the pre-treatment val­

ues. In these patients the improvement was maximum after 3 to 6 

months of treatment and it does not seem that extending the ther­

apy could result in any further reduction in proteinuria. The 

daily protein excretion significantly reduced after treatment 

(Table I) and showed a progressive increase after Defibrotide was 

withdrawn, although it did not reach the pre-treatment values. 

When the data are analysed in the light of histological diagnos~s, 
it seems that patients with membrano-proliferative GN are the most 

susceptible to Defibrotide (Table I). 

No significant change in serum creatinine was observed after 
treatment when all patients were considered (1.1 vs. 1.3 mg/dl), 
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but an improvement was evident in patients with abnormal renal 

funotion (1.5 vs. 2.0 mg/dl; P < 0.01). 

The suooess rate we observed in patients treated with Defi­

brotide, was similar to that reported in previous studies where 

antiooagulant and/or antiplatelet agents were used (2,3,5); unlike 

that trial, however, no signifioant side effeot was assooiated 

with Defibrotide administration, even after prolonged periods. 

The precise meohanism by whioh Defibrotide treatment induces a 

olinioal improvement in ohronic glomerular diseases is not known. 

It is probably related to the anti thrombotic and deaggregating 

activity of the drug, through a reduction in platelet-vascular 

wall interaction. The possibility that Defibrotide oould interfere 

with the prostaglandin balance is extremely attraotive, sinoe ex­

perimental studies have demonstrated that prostanoids can act as 

mediators of glomerular injury (7). The improvement we observed in 

patients with abnormal renal function could indeed be related with 

an increase in prostacyclin production induced by Defibrotide. 

In oonclusion, our preliminary results oonfirm that drugs in­

terfering with coagulation meohanisms may be useful in patients 

with glomerular diseases, but deeper studies on a larger number of 

patients are desirable in order to identify the precise 

nephropathies and patients who may benefit from treatment. 
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INTRODUCTION 

The activation of the coagulation mechanisms plays an impor­

tant role in the sequence of events triggered by humoral immu­

nological factors leading to glomerular damage. In this context, 

wide epithelial proliferation -affecting a 50% or more of the 

glomeruli- and some diffuse proliferative nephritis secondary 

to collagen or systemic diseases are situations where the intra­

glomerular fibrin formation is currently agreed. 

Both, previous experimental and clinical reports, have stimu­

lated to us for studying the effects of ancrod defibrination on 

a group of patients with diverses unselected glomerulopathies 

which common trait consisted in the presence of epithelial c~ 

cents in the 50% or more of the glomeruli studied. 

PATIENTS AND METHODS 

Written consent was obteined. This study had previously been 

approuved by the Ethics and.Research Committee and by the Me­

dical Director of the Institution. 

Thirteen patients, B males and 5 females aged 15-73 y.o., ful­

filling the following criteria, were introduced in the study : 

Severe or proggresive loss of renal function of glomerular ori­

gen, presence of crescents in a 50% or more of the glomeruli, 

abscence of recent bleeding or hemorrhagic dyathesis. 

This patients were randomly distributed into two groups. One 

group of 6 patients, received ancrod alone. In the second group 

ancrod was initially institued and subsequently immunosuppre­

ssion with Prednisone (P) 1 mg/k.b.w. and Cyclophosphamide (CY) 
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2 mg/k.b.w. -either with or without plasma exchanges- was 

started. 

Initial doses of 1-1.5 units/k.b.w. of ancrod (KNOLL-MADE 

S.A. LABORATORIOS, MADRID, ESPANA) were administered in a slaw 

infusion with dextrose 5%. The first dose was infused in 4 

hours. On later administrations ancrod doses were empirically 

stab Ii shed between 0.6-1.5 units/k.b.w. in order to keeps blood 

fibrinogen at less than 100 mg~o and the infusion time was shor­

ted to two hours. 

Out of the case 4, in all improved patients an antiaggrega­

ting treatment with aspirin 0.5 grid. and dypiridamol 200 mg/ 

d. was undertaken 72 hours before ancrod suppression. 

Statistical analysis have been performed by using an HP XIU 

computer and the SPSS programs package. A bivariate correlation 

between serum creatinine level and disease evolution time by 

using the scattergram and pearson-corr procedures, was perfo~. 

RESUL TS 

In the group of patients receiving ancrod followed by P and 

CY -with/without plasma exchanges- significative changes of 

creatinine values during ancrod administration could not be 

seen. Creatinina in these patients changed towards steady sta­

te levels lower than the values seen before rebound took place. 

Only one out of four patients presenting HD requirements dit 

not improve and remained under HD assistancies. In the other 

three patients -all of them with histological pattern of se­

vere acute tubular necrosis but without significent intersti­

tial fibrosis- a sharp fall of the serum creatinine values a­

ssociated to the recovery of diuresis was seen. Thereafter, a 

progressive improvement of creatininemias was observed. 

DISCUSSION 

The striking improvement of the renal function and glomeru­

lar changes observed in 5 over 6 patients receiving ancrod a­

lone strongly suggests a cause-effect relationship roughly si­

milar to that observed in experimentally induced immunologic 

nephritis. 
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It is difficult to evaluate the role played by desfibrination 

in the satisfactory evolution observed in 3 out of 4 patients 

with hemodialysisi requirements that received immunosuppression 

after ancrod. Only the pathological changes -improvement of 

the epythelial proliferation and marked reduction of the glo­

merular and capsular fibrinogen fluorescence- would argue in 

favor of an effectiveness of the desfibrination. On the other 

hand the association of severe morfological changes of acute hr 

bular necrosos present in all 3 cases could explain the absece 

in them of any early improvement of their renal function. 

It is noteworthy than the serum creatinine rebound when seen 

in immunosuppressed patients was lesser and that improvement 

ocurred without changes in the immunosuppressive regime applied 

in spite of an hiperaggregative platelet state similar to that 

observed in patients that received ancrod alone. It seams pro­

bable that the immediate immunosuppression therapy, started ~ 

hypofibrinogenemia was still present, could have had a protecti­

ve effect by means of an action on the installed immunological 

events. 

Further studies are required to recognize in which way the 

enhancement of the glomerular fibrinolisis mechanisms favorized 

by the interruption of fibrin generation may participate in the 

favorable responses seen after ancrod therapy. 

1) Ancrod reduced effectively the epythelial proliferation and 

the glomerular fibrinogen staining. 

2) The improvement of the serum creatinine levels seen when an­

crod was administered alone could be related to the suppre­

ssion of fibrin formation per se or to an enhancement of the 

fibrin clearing mechanisms. In our interpretation changes 

in blood viscosity could not explain but might have contribr 

ted to the renal function improvement observed. 

3) Ancrod immediately followed by immunosuppression with P and 

CY -with/without plasma exchanges- offers better perspec­

tives to steadly improve the renal function in this kind of 

patients. 
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INI'R>WcrrON 
PAF is a proaggregatory aId proinflamnatory mediator with potent 

vasoactive p:rq:lerties [1, 2]. At law doses, salle of its vasodilatiIg 
p:rq:lerties are attributable to a direct action on vascular SIrOOth muscle 
cells; at higher doses, extravasation of lal:leled alblmi.n has been 
observed. '1hese chanJes in vascular pemeability result in part fran the 
release of vasoactive mediators fran inflammatory cells am to direct 
effects on vessel walls. PAF infusion in rabbits causes reversible 
proteinuria concanitant with an acx::unul.ation of platelets am mN in 
capillary h.nnens am the deposition platelet- am mN-derived cationic 
proteins in the glaterul.ar capillary wall [3]. '1hese events coincide with 
a loss of fixed negative d1arges of glaterul.ar capillary wall. Because 
resident glaterul.ar cells can produce PAF [4], it seems inplrtant to test 
the hypothesis that PAF might act directly on glaterul.ar pemeability. 
'!he aim of the present study was to detennine whether PAF may increase 
glaterul.ar pemeability in the isolated rat kidney perfused with a cell­
free medium am, if so, whether sudl effect was related to glaterul.ar 
hem::x:iynamic alterations or to neutralization of fixed anionic charges. 

MATERIAIB AND MEIHOOO 
Native horse spleen ferritin was dialyzed against 1 lI'M EDI'A am 

phosphate buffered saline. '!he final concentration in the perfusate was 
O.lITgjml. Polyethylenimine (1+1 1800) was dissolved in perfusion fluid am 
infused at 0.05 mgjllIl.. Perfusion procedure am measurement of renal 
function were as described [2] 
Experimental Protocols 

Kidneys were perfused with varioos concentrations of Ir-PAF (lnM to 1 
uM) for 5 minutes. Chan3'es in glaterul.ar pemeability were assessed 
moIphologically usiIg native ferritin infused into the perfusion system 
for 5 minutes. PAF (1 nM-100 nM) was infused with ferritin for 5 minutes 
am then the kidneys were fixed by perfusion for 3 minutes. Chan3'es in 
anionic glaterul.ar charges were assessed in two ways. First, lysozyme was 
used to stain polyanionic sialoglycoproteins of glanerul.ar epithelial 
cells [5]. Secom, fixed negative charges of GBII were quantified with 
polyethylenimine [6]. '!he degree of penetration of the glaterul.ar 
basement nenbrane (GEM) by native ferritin was assessed on unstained or 
lead citrate stained sections. catparisons were by nmrtett's t-test or 
unpaired t-test as appropriate. 

RFSUI.:IS 
Effect of PAF on Renal Functional Parameters 
Platelet activatiIg factor produced a dose-depenient decrease in renal 
vascular resistance am GFR (Fig. 1). r-PAF had no effect (not shawn). 

Histological Q1ames Irrluced by PAF 
Fig. 1. <::harges in RVR aId GFR duriIg control am IrPAF infusions. 

Conparisons were made between preinfusion am infusion periods. (n, 8) 
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Fig. 2. Electron micrograIil of a portion of glarerular capillaJ:Y of 
a kidney perfused with 10 nM !rPAF followed by infusion of lyso~. 
Lyso~ can be seen as a dense layer on the epithelial cell coat am on 
Gm (x 26,000; n, 6). VEP:visceral epithelial cells. L: 11.IlOOl1. Inset: 
Portion of glarerular capillaJ:Y of a kidney perfused with 10 nM !rPAF 
stained with PEl to detect anionic site of Gm. '!he electron-dense 
granular aggregates of polyethylenimine are seen alon;} the laminae rara 
intema am extema (arrow heads) with a regular distribution (x 53,000). 

!rPAF at concentrations rangin;} fran 1 nM to 100 nM markedly 
increased penetration of ferritin in Gm (Table 1). In kidneys perfused 
with r-PAF, no significant penetration of native ferritin in the GB1 was 
observed for concent.rqtion of 10 nM or 100 nM (Table 1). '!he glarerular 
bWin;} of lyso~ in kidneys perfused either with s-PAF (10 nM) or r­
PAF (10 nM) or the perfusion buffer alone was similar to that previously 
reported [3] . Lyso~ boun:i to the epithelial cell coat (glycocalix) 
fonning a dense layer approximately 30 run thick (Fig . 2) am to the Gm 
usually at the level of the lamina rara extema. '!hus !rPAF did not 
detectably reduce epithelial cell sialoglycoprotein polyanions. In 
addition, quantitation of fixed negative sites of Gm by PEl showed no 
differences between kidneys perfused with 10 nM s-PAF (32.2 ± 2.9 [SE] 
sites/1000 run of Gm 1en;Jth), or with 10 nM r-PAF (35.4 ± 3.6 sites/1000 
run), or with perfusion buffer alone (33 . 8 ± 3.3 sites/1000 run) . 

CONTROL [>'PAF ClO- 8M) [>.PAF (10- 6M) L- PAF Cl0- 9M) L-PAF ClO- RM) L- PAF (1O-7M) 

GBll 1. 2 :: 0. 9 8 .0:: 2 
( #/uM2 ) 

70.4:: 60 43 .1:: 21.7 86 :: 4. 1 830:: 41 

M~m2) 0. 2:: 0. 06 5:: 2 20:: 16 21. 4 :: 5. 1 80 :: 12 88:: 19 

Table 1: Native ferritin particles in the glcmerular basement membrane 
(GEM) am lamina rara extema (IRE) (# Particles/~) 

DIS<lJSSlON: '!he present study daoonstrates three actions of !rPAF on 
the isolated rat kidney: 1) renal vasodilation, 2) decreased GFR, am 3) 
increased glcmerular penooability. Glcmerular filtration is detennined by 
glcmerular pressure gradients, by the hydraulic corrluctivity of the 
glcmerular basement membrane am possibly by the contractile state of the 
glcmerulus itself. Because PAF reduced both renal vascular resistance am 
GFR, a postglcmerular vasodilation by PAF would explain the fall in GFR. 
Filtration fraction decreased by about 50% although RVR decreased by only 
15%. '!his suggests that PAF may affect GFR by mechanisms other than 
henodynamic actions. 
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'!he present study inticates that PAF may directly increase 
glanerular permeability rut does not alter the electrostatic prqlerties 
of the glanerular capillary wall (Fig. 2). In the absence of inflamato:ry 
cells such as macr:qilages am polymqilorn.lclear leukocytes, it is 
possible that s-PAF acts directly on glanerular cells. In isolated rat 
glaneruli, PAF decreases planar surface area [ 4], pe:thaps fran JDeSal"qial 
cell oontraction. PAF also increases the permeability of emothel.ial 
cells in vitro [7]. PAF increases glanerular permeability in the isolated 
perfused rat kidney as inticated by the increased penetration of native 
ferritin particles in the glanerular basement merci:lrane. '!he quantitation 
of fixed negative charges in the laminae rarae intema am extema of GEM 
by PEl did not shaw' any differences in s-PAF-infused kidneys versus 
controls. Within the lilllitation of these methodologies, PAF-in:iuced 
increases in glanerular permeability are thus not associated with 
alterations of glanerular electrostatic barriers. 

In conclusion, the possible caniidates to explain the fall in GFR 
are postglanerular vasodilation, JDeSal"qial am emothel.ial contraction, 
am increased permeability. '!he effect of s-PAF is specific, since r-PAF 
does not produce the same effects. 'Ihese results suggest that, in vivo, 
two conccmi.tant med1anisms are responsible for PAF-in:iuced proteinuria. 
'!he first is related to the release of inflamato:ry mediators that may 
neutralize glanerular anionic charges. '!he secord medlanism, consistent 
with the results of this study, is the direct effect of PAF on glanerular 
capillary walls in:iepen:ient of chan;Jes in the glanerular electrostatic 
barrier. 'Ibis not only includes eTXiothelial am JDeSal"qial cell 
contraction but also production of seconja]:y mediators fran these cells 
such as R;E2 am TXB2 fran JDeSal"qial cells [ 4]. P\1rther stuiies are 
needed to investigate if PAF may alter the size selectivity of GEM. 
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INTRODUCTION 

The histogenesis and cellular constituents of glomerular cres­

cents in proliferative extracapillary glomerulonephritis (PEGN) is 

controversial: 50 the presence of parietal and visceral epithelial 

cells (1), and monocytes (2) have been demonstrated in the crescents, 

and each one responsabilized of their histogenesis. A study was unde~ 

taken to determine the histogenesis of the glomerular crescents. It 

is the purpose of this paper to identify the cells which form cres­

cents in idiopathic immuno-complex mediated PEGN, using immunohisto­

chemical methods and electron microscopy, and to discuss their forma­

tion and evolution. 

MATERIALS AND METHODS 

Twenty cases of idiopathic immuno-complex mediated PEGN with 

crescents were evaluated. Selected biopsies were from patients, in 

which renal symptoms had started the month prior to the biopsy, so 

that the crescents were predominantly cellular. 

Biopsies were studied by light, immunohistochemical and electron 

microscopic study. A panel of antibodies against Igs, complement fra~ 

tions, fibrin, types III and IV collagen, laminin, fibronectin, kera­

tin, vimentin, lisozyme, alphal-antitrypsin, OKT3, and Leu M3 was 

used in avidin-biotin immunohistochemical technique. 

RESULTS 

Two types of PEGN may be demonstrated: PEGN with crescents for­

med predominantly by proliferation of parietal epithelial cells (ty-
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pe PE-PEGN) and PEGN with crescents predominantly formed by prolife­

ration of visceral epithelial cells (type VE-PEGN) • 

Twelve biopsies with type PE-PEGN had an average of 55% of glo­

meruli with crescents. Periglomerular inflammation was frequently pr~ 

sent. The glomerular tufts were focally necrosed and the capillaries 

collapsed. Proliferation of mesangium was mild. Tubular atrophy, in­

terstitial inflammatory infiltration of macrophages, lymphocytes, 

plasma cells, polymorphonuclear leukocytes and perivascular infla~ 

tion were common. Organization with fibroblasts and collagen deposi­

tion occurred in focal areas. Fixation of C3 in a granular pattern 

could be demonstrated in all cases with varying intensity. Type III 

collagen was present in the crescents. By electron microscopy the 

crescents were formed by a proliferation of cells with morphological 

features of parietal epithelial cells, particularly by the presence 

of many desmosomes and the absence of foot processes. Clinical onset 

was insidious (Table 1) and only half of the patients were in hemo­

dialysis after an average follow-up of 24 months. 

Table 1. Nephrological data 

Type of 
PEGN 

PE 
N=12 

VE 
N=8 

Time from 
clinical 
onset 

(weeks) 

40 
80-136 

7 
2-28 

Oliguria 
Anuria 

(%) 

16 

37 

Edema 
(%) 

33 

64 

Hematuria 
(%) 

100 

100 

MAP Protei- Ccr 
(mmHg) nuria (ml/min) 

(g/d) 

110 
73-145 

110 
88-140 

1.06 29 
0.1-3.9 6-66 

2.54 15 
0.3-5.7 2-38 

(%): Percent of patients with the manifestation 

Eight biopsies with type VE-PEGN had an average of 72% of glom~ 

ruli with crescents, and a prominent mesangial proliferation. Type IV 

collagen, fibronectin, and laminin were present in crescents. By 

electron microscopy, the crescents were formed by a proliferation of 

cells with morphological features of visceral epithelial cells which 

showed cytoplasmic proccesses similar to podocytes and microvillis. 

Patients had a more abrupt clinical onset with a greater proteinuria 



and a lesser clearance of creatinine than patients with type PE-PEGN 

(Table 1). Most of the patients were in hemodialysis after an avera­

ge follow-up of 15 months. 

DISCUSSION 

Immunohistochemical methods (3, 4) and the ultrastructural stu­

dy (5) of early predominantly cellular crescents allow to distin­

guish between different cells of the kidney, and of the cells which 

form the crescents and it gives a morphological base to make a clear 

differentiation between two types of PEGN (5). Type PE-PEGN has a mo 

re protracted course, because glomerular sclerosis, due to emigrati­

on and proliferation of fibroblasts and subsequent collagen deposi­

tion may cease without reaching a total renal sclerosis. Clinically, 

this type of PEGN is less agressive at presentation, patients have 

an indolent course to renal failure, and medical treatment appears 

to exert a protective role against the total loss of renal function. 

This group of patients could present the "not so rapidly progressive 

form" of crescentic glomerulonephritis which has been clinically 

identified by some authors (6). In contrast, type VE-PEGN has a more 

agressive course and a worse prognosis, since crescents end in total 

glomerular hyalinization by deposition of fibronectin and type IV co 

llagen. Clinically,most patients with this type of PEGN pursue a ra­

pid course with total loss of renal function despite treatment. 
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PREMISES FOR AN ANTIOXIDANT THERAPY IN PREGNANCY INDUCED NEPHROPATHY 

P.Stratta*, C.Canavese*, L.Gurioli*, M.Porcu*, M.Dogliani*, F.Bel­
liardoo, E.Garboo, G.Artuffoo, A.Vercellone* 

Department of Nephrology* and Science and Tecnology of DrugsO, 
University of Torino, Italy 

I NTRODUCTI ON 

Different experimental and clinical observations support an 

imbalance between oxidant and antioxidant factors in preeclampsia 

(PEl: a) an increased concentration of 1 ipid peroxides, and by­

products of peroxi dati on due to free-radi ca 1 s (1); b) a reduced 

ability to produce Prostacyclin by the fetal and maternal endothelial 

cells (2); c) the preeclamptic-like syndrome induced in pregnant rat 

by a vitamin E deficient diet (3); d) the directly reduced placental 

Prostacyclin production due to a deficit of Vitamin E (4). 

Even in normal pregnancy an increase in polyunsaturated fatty 

acids,which are the most favourable substrate for peroxidation (5-6) 

seems to constitute a background requirement for an increase of anti­

oxidant defenses able to overwhelm the greater risk of peroxidation. 

The aim of this study was to evalute if the behaviour of the main 

components of the anti oxi dant defense mechani sm (Vitami n E, cerulo­

plasmin and transferrin) is able to provide useful information about 

the oxidant/antioxidant balance in normal pregnancy and in PE. 

PATIENTS AND METHODS 

The study was undertaken on 40 normal pregnancy monitored monthly 

from the first trimester until birth, and on 14 cases of PE. We ev­

aluated: plasma Vitamin E (HPLC, Perkin-Elmer 3B liquid chromatogr-
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aph), serum transferrin and ceruloplasmin (radial immunodiffusion) 

serum uric acid and total proteins (standard techniques). 

RESULTS 

In normal pregnancy, Vitamin E is below normal ClO±mg/dl) in the 

first weeks,and progressively increases until a maximum is reached in 

the third trimester, but still in normal ranges. Transferrin continuo­

usly increases until birth, while ceruloplasmin increases until the 

beginning of the third trimester, and after remains stable.(Table 1). 

TABLE 1 - Vitamin E, Transferrin and Ceruloplasmin kinetics in normal 
pregnancy 

Vitamin E 6.3± 7.7± 8.3± 9.1± 9.9± 9.4± 
(mg /l ) 1.8 2.7 3.1 2.8 3.2 2.9 
Transferrin 49± 62.8± 67.7± 68.9± 64.4± 68.2± 
(mg/dl) 15 17 16 20 19 16 
Ceruloplasmin 299± 337± 366± 408± 431± 466± 
mg/dl 95 85 66 100 72 79 

<12 13-19 20-24 25-29 30-34 >35 
GESTATION WEEKS 

In PE transferrin and Vitamin E are significantly reduced 

(respectively 339±99 mg/dl and 6.5±1.3 mg/l),whereas ceruloplasmin is 

not significantly different (62.8±18 mg/dl). Total serum protein in 

PE was also significantly reduced (5.3±1.4 vs 6.3±1.9 g/dl), but the 

transferrin decrease was more than that of total serum protein per­

centage - wise (-26.0±3% vs -16.6±3%). In 7 patients in which Vitamin 

E (100-300 mg/day per os) was administered as therapy, the Vitamin E 

value itself increases, while transferrin and/or ceruloplasmin 

continued to decrease at the same time as uric and levels went up. 

CONCLUSIONS 

The behaviour of transferrin and cerulopl asmin in normal pre­

gnancy clearly demonstrates that they are intentionally produced, 

because their constant increase is in direct opposition to the 10-20% 
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serum protein decrease which is known to occurr in the same time (7, 

8). A1 so the Vitamin E increase (perhaps due to a greater gastro­

intestinal absorption or to an increased disponibi1ity from tissue 

stores) could have a biological goal in order to increase the anti­

oxidant defenses. Also in PE, the variations observed in transferrin 

and ceruloplasmin seem to be directly related to specific biological 

features, instead of being merely consequences of changes in total 

protein concentration. In fact, transferrin decrease is greater than 

what was expected following total protein decreas, thus speaking in 

the favour of an a selective actual consumption. Furthermore, the 

absence of ceruloplasmin decrease as total protein may support the 

hypothesis of an active compensatory effort to overcame the oxidant 

stress. Nevertheless, in our pre1 iminary therapeutic approach, 

although Vitamin E is also reduced, Vitamin E supplementation does 

not seem to be able to avoid a further decrease in one or both the 

two other plasma antioxidant agents. 

In sum,whi1e our results confirm the existence of premises for an 

antioxidant therapy in PE,the dosages, and perhaps also the times and 

the ways of somministration of this therapy et remain to be defined. 
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PULSE TIiERAPY WITH CYCLOPHOSPHAMIDE IN PRIMARY AND SISTIMIC 
GLa.1ERULOPATHY RESISTANI' TO STEROID TREATMENI' 
D. Grekas, H. Kalekou, G. Karkavelas, L. Settas, P. Alivanis, 
M. Pyrpasopoulos. First Renal Unit, University of Thessaloniki, 
AHEPA Hospital, Thessaloniki, Greece. 

INTRODUCTION 

If the addition of cytotoxic agents to methyilprednisolone pulse 

therapy improves survival and morbidity in systemic nephrites is 

controversial (1,2). Intermittent boluses of cyclophosphamide have 

been shown to reduce the adverse effects observed with daily chronic 

administration (3,4,5,6). To our knowledge, cyclophosphamide pulse 

therapy has never been tested on idiopathic glomerulonephropathy with 

or without nephrotic syndrome. 

PATIENTS, METHODS AND RESULTS 

Twelve patients, seven with multisystem glomerular disease and 

five with idiopathic nephropathy were included in the study. The 

initial clinical and renal pathology findings are shown in Table 1. 

All patients were given 1-2 mg/kg body weight methylprednisolone 

daily reducing the dosage within two months. 3/7 patients with syste­

mic glomerular disease, 2 with lupus nephritis and the patient with 

cryoglobulinemic nephritis were also given pulse methylprednisolone 

of 1 gr daily for 3-4 consecutive days. Because no response was 

obtained we decided to give pulse therapy with 0.5-1 gr cyclophospha­

mide every four weeks'. 3/5 patients with primary nephrotic syndrome 

showed full remission (clinical and laboratory), 1/5 partial remission 

and the patient n.3 no remission; 5/7 patients with systemic glome­

rular disease showed full remission, 1/7 partial remission and 1/7 no 

remission (Tablel). The final outcame of patients after 1-5 years 

of follow-up is shown also in Table 1. 

DISCUSSION 

Lupus Nephritis. The current method of approach to patients with 

lupus 
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nephritis is to detect the disease early and to treat it as rapidly 
as posible. Corticosteroids and cyclophosphamide have been valuable 
in helping to increase the survival of patients with renal lupus, but 
when the patients receiving cyclophosphamide in any regimen compared 
with those receiving prednisone only the 10 year probability on no 
renal failure was significantly greater in the first group than the 
second. It is also accepted that this kind of treatment after the 
kidneys are scarred is not very effective when compared with the 
treatment begun carlier (6). 
Cryoglobulinemic nephritis. Successful pharmacologic treatment with 
corticosteroids and/or cytotoxic drugs has not been uniformelyachie­
ved in cryoglobulinemia associated with systemic autoimmune diseases, 
but our case showed a dramatic responce to cyclophosphamide pulse 
therapy. 
Idiopathic nephropathy. Because in our five patients with nephrotic 
syndrome proteinuria did not change by oral or iv methylprednisolone 
we used the new protocol of pulse cyclophosphamide treatment. The 
results were satisfactory at the end of the therapy as well as at 
the final follow up. Side effects were not observed by this mode of 
therapy. 

So, pulse therapy with cyclophosphamide should be yet considered 
experimental, and randomized clinical trials to confirm its efficacy 
are needed. Our observations to date suggest that this mode of treat­
ment retards immune-mediated destruction better than oral or bolus 
therapy with methylprednisolone. 
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CLINICAL PRESENTATION OF IGA NEPHROPATHY IN SOUTHERN 
ITALY 

M. BALLETTA, G. FUIANO, P. STANZIALE, M. VISCIONE, 
G. MARINELLI, A. SELLARO, N. COMI, G. COLUCCI, V. SEPE. 

Department of Nephrology II Faculty of Medicine Naples 
Italy 

INTRODUCTION 

First discovered by Berger (1-2), primary IgA 

nephropathy has been recognized as a distinct 

glomerulonephritis and defined as a disease with 

prominent mesangial IgA deposits in the absence of 

clinical signs of associated disease. 

The clinical presentation is usually characterized 

by one or more episodes of gross hematuria; however 

asymptomatic microscopic hematuria, asymptomatic 

proteinuria, nefrotic proteinuria are sometimes the sale 

laboratory signs. 

To investigate if any correlation exists between the 

presence of gross hematuria and the clinico-morphological 

findings at presentation,we analyzed data from 36 adults 

with IgA nephropathy presenting with or without gross 

hematuria. 

PATIENTS AND METHODS 

The study was carried out in 36 adults with IgA 

nephropathy (22%) selected among 162 patients with 

primary glomerulonephritis who underwent a renal biopsy 

in the last six years: in all cases criteria for 

performing renal biopsy were presence of microhematuria 

and/or proteinuria > 1 gr./24 h, two or more episodes of 

gross hematuria, .. nephrotic" proteinuria. 

The specimens were processed for optical microscopy 

using conventional technics, immunohistochemical studies 
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were performed using a direct immunofluorescence method 

on frozen tissue. Renal histology was reviewed by three 

of us (MB, GF, PS.) glomerular changes were scored as 

mild, moderate and severe. 

The patients were divided in two groups according to 

the presence (group 1) or absence (group 2) of gross 

hematuria and compared for sex, age, interval between 

clinical onset and biopsy, blood pressure, 24 hours 

proteinuria, blood hemoglobin, serum IgA, serum albumin, 

creatinine clearance, histological and immunohistological 

changes by Student·. t test and Fisher·s Exact test. 

RESULTS 

Tables 1 and 2 summarize the main clinical and 

morphological data in our 36 patients at the biopsy time. 

Table. 1 Clinical findings at biopsy time 

Sex MIF 
Age at biopsy (yrs) 
Upper respire tract info 
Gross hematuria 
Microhem. andlor prot. 
Mean blood pres. (mmHg) 
Blood hemoglobin (g/dl) 
Serum IgA > 35B mg/dl 
Serum albumin (g/dl) 
Proteinuria (g/24h) 
Creatinine cl. (ml/min) 

Mean 

2B.7 

95.9 
14.2 

3.9 
1.6 
un 

Table 2. Histological 

TotAl 
tested 

Glomerular chAnges: 
mild 31 

moderAte 31 
severe 31 

Tubular atrophy 31 
Interstitial fibre 31 
Interstitial info 31 
Arteriolar scler. 31 

SD Pas. 

1.7.1 
11.2 

2B(56%) 
24(67%) 
12(33%) 

12.6 
1.6 

16(52%) 
B.5 
1.5 
31 

findings at 

Positive 

6 
5 

2B 
11 
IB 

B 
1 

Range 

16-52 

74-122 
1B-19 

3-4.B 
B-5.B 
62-166 

biopsy time 

% 

19.4 
16.1 
64.5 
35.5 
32.2 
25.B 
3.2 
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The two groups showed no significant differences when 

compared for age (25.8 ± 10.9 vs 34.4 ± 8.6 yrs), 

interval between clinical onset and biopsy (42.6 ± 56.8 

vs 88.4 ± 79.6 months), mean blood pressure (91.5 ± 11.2 

vs 104.6 ± 9.6 

mmHg), blood hemoglobin (14.5 ± 1.0 vs 13.4 ± 2.2 g/dl), 

serum albumin (4.0 ± 0.4 vs 3.8 ± 0.5 g/dl), 24 hours 

proteinuria (1.38 ± 1.5 vs 1.97 ± 1.2 gr) and incidence 

of patients with serum IgA > 350 mg/dl (50% vs 55%). 

Creatinine clearance was higher in group 1 (116.0 ± 28.8 

vs 81.1 ± 20.3 ml/min p < 0.01). Males predominated in 

group 1 (McF ratio = 3:1) and females in group 2 (FIM 

ratio = =1.4:1). 

Severe glomerular changes were prevalent in 

patients of group 2 (52% vs 90% p < 0.05). Tubular 

atrophy was present in 5 patients of group 1 (23.8%) and 

in 6 patiets of group 2 (60%). No significant differences 

in the distribution and intensity of immunodeposits were 

observed between the groups. 

DISCUSSION 

Primary IgA nephropathy is one of the most common 

forms of glomerulonephritis in Italy as it is in France 

(2), in Australia (3) and in Japan (4). All ages and both 

sex were affected although male adults aged 16-52 years 

comprised 63.9% of our adult patients. As reported in 

many papers gross hematuria either isolated or recurrent 

was present in most of patients, whereas microscopic 

hematuria and/or proteinuria were the only clinical 

features in the others. 

Since its presentation is 50 variable and its 

definition is purely descriptive, many investigators 

suggested that primary IgA nephropathy may comprise 

different disease forms with the same epiphenomen of 

mesangial IgA deposits. 

According to this hypothesis, we evaluated if any 
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correlation exists between the presence of gross 

hematuria and the the clinico-morphological findings at 

presentation. 

The two groups showed no rilevant differences when 

compared for age, interval from onset to biopsy, mean 

blood pressure, blood hemoglobin, serum albumin, 24 hours 

proteinuria and incidence of high levels of serum IgA. 

The only significant clinical difference was a lower 

creatinine clearance in the group presenting with 

microscopic hematuria andlor proteinuria. "Severe" 

glomerular involvement and tubular atrophy were prevalent 

in patients presenting with microscopic hematuria andlor 

proteinuria. 

This data suggest that at least two subentities in 

primary IgA nephropathy exist : the first represented by 

patients presenting with gross hematuria and a mild renal 

involment, the second by patients without gross hematuria 

but with a worse renal involment. Alternatively, a 

different renal involvement at presentation could be 

related to an earlier diagnosis in patients with gross 

hematuria. In this study no significant differences were 

observed between the groups when compared for age and 

interval from onset to diagnosis but, notwithstanding 

this,it is possible that asymptomatic hematuria andlor 

proteinuria may date from many months before the 

"apparent onset". 
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INTERLEUKIN-2 PRODUCTION AND ABNORMALITIES OF IMMUNE REGULATION IN 
PATIENTS WITH PRIMARY IgA NEPHROPATHY. 
F.P. SCHENA, G. MASTROLITTI, A.R. FRACASSO, L. AVENTAGGIATO 

Chair of Medical Therapy, University of Bari, Italy. 

IgA nephropathy (IgAN) is characterized by the presence in the 

blood of increased IgA-specific helper T cell activity with the recep­

tor for the Fc region of IgA (Ta cells) (1), decreased IgA-specific 

suppressor T cell activity (2) and increased number of peripheral B 

lymphocytes with IgA Fc receptor (Ba cells) (3). Since interleukin 

2 (IL-2) is a polypeptidic hormone which plays an important role in 

immunoregulation and lymphocyte activation, we thought it opportune 

to study the production of IL-2 from peripheral blood mononuclear 

cells (PBMC) of patients with IgAN. Furthermore, we studied the 

distribution of IL-2R on PBMC surface. 

MATERIALS AND METHODS 

PBMC were isolated from heparinized peripheral blood of 13 

patients with IgAN, 9 patients with chronic glomerulonephritis with­

out mesangial IgA deposits and 7 healthy subjects. Purification of 

T and non-T cell populations was obtained by rosette formation with 

neurominidase-treated sheep red blood cells. Enriched OKT4+ lymphocyte 

subpopulations were obtained by depleting OKT4+ and OKT8+ cells from 

the purified T cell population using OKT4 and OKT8 monoclonal antibodies 
+ + + 

and fetal calf serum. OKDR and OKT8 Ml surface phenotypes were 

detected using OKDR monoclonal antiserum (Technogenetics) in purified T 

cell population and OKMl monoclonal antiserum (Ortho Diagnostic) in 

OKT8 enriched cell subpopulation. IL-2 production was quantitated in 
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the supernatant of PBMC stimulated with phytohaemaglutinin (PHA) 

(5 ~g/ml) for 24 hours at 370 C in a 5% CO2-95% air atmosphere. The 

commercially available enzyme immuno assay kit (Inter-test 2) was used 

to measure the IL-2 production. The distribution of IL-2 receptor 

(IL-2R) on the PBMC was studied using monoclonal antibody (IgGl) to 

TAC (Technogenetics). 

RESULTS 

Spontaneous significant IL-2 production was generated in cultures 

of PBMC from patients with IgAN (p < 0.025). In contrast, no signi­

ficant production of IL-2 was observed in cultures of PBMC from non­

IgAN patients and from healthy sUbjects. Increased production of IL-2 

was observed in healthy subjects and patients after PHA stimulation. 

IL-2 production was increased significantly in IgAN patients (p < 0.005). 

IgAN patients had significantly higher expression of IL-2R on the 

surface of PBMC than did the healthy subjects (p < 0.001). A signi­

ficant increase of IL-2R expression was observed on the surface of 

PBMC from patients with IgAN after PHA stimulation (p < 0.01). 

To investigate the TAC+ cell subset involved in the regulatory 

role of T cell system we separated T cells from non-T cells in 4 pa­

tients with IgAN by E-rosette technique. A high percentage of TAC+ 

cells was detected in the purified T cell population. Moreover, 

purified T cells revealed a high percentage of OKDR+ cells. This 

suggests the presence of "in vivo" activated T cells. 

Since it is well known that OKT8+ cells exerting suppressor func­

tion on B cell activity bear Ml antigen, the frequency of OKT8+Ml+ 

cells was evaluated in enriched T8+ cells from both IgAN patients and 

healthy subjects. Results provide evidence that a low percentage of 

OKT8+Ml+ cells was found in the purified T8+ cell population from IgAN 

patients when compared to controls (p < 0.025). 
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CONCLUSIONS 

The present study indicates that the spontaneous production of 

IL-2 by PBMC occurs in patients with primary IgAN. Mitogen-stimulated 

PBMC produce large amounts of IL-2. In addition, an increased number 

of IL-2R is expressed by PBMC in resting conditions and after PHA 

stimulation. There is evidence that the spontaneous IL-2 hyperpro­

duction seen in the patients in this study may be the cause of the 

observed increased activity of helper T cells since IL-2 is a poly­

petide hormone produced by T cells, and is critically involved both 

during the initial stage of T cell-dependent B cell activation and in 

·~efinal stage of B cell differentiation. 

Initial reports (4,5) on the detection of IL-2R by monoclonal 

antibody (anti-TAC) indicated that IL-2R is expressed by activated 

human T cells. To further investigate this point we have evaluated 

the expression of another activation antigen, such as DR, on unstimula­

ted purified T cells from IgAN patients. The increased DR+ cell fre­

quency, observed in these subjects, fully supports this hypothesis. 

On the other hand, a similar mechanism may be also explained by the 

increased spontaneous synthesis of IL-2. 

Since the production of IL-2 may be related to the hyperactivity 

of helper T cells as a consequence of an imbalance of Th/Ts ratio, we 

studied the number of suppressor T cells. It is well known that 

suppressor T cells can be divided into two different subsets according 

to Ml antigen expression. The suppressor activity on B cell function 

is confined to the subset expressing Ml antigen. Therefore. we have 

studied the OKT8+Ml+ cell frequency in purified T cell population from 

IgAN patients. Our data support the hypothesis that the oversynthesis 

of Ig may be explained by the overactivity of helper T cells since 

the number of these suppressor T cells (OKT8+Ml+) is significantly 

reduced in IgAN. 
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IN-VITRO STUDY OF T LYMPHOCYTE ACTIVATION IN IgA NEPHROPATHY (GN) 

K.N. Lai, J.C.K. Leung, P. Li, F.M. Lai. Departments of Medicine 

and Morbid Anatomy, The Chinese University of Hong Kong, HONG KONG. 

INTRODUCTION 

Recent studies have suggested a defective T lymphocyte 

immunoregulatory function in patients with IgA GN (1). The human 

lymphocytic interleukin-2 receptor [IL-2R] plays a critical role 

in the growth of T cells and is required for full expression of 

the normal immune response (2). The present study was undertaken 

to examine the in-vitro expression of IL-2R in T lymphocytes in 

patients with IgA GN. In addition, the effect of cyclosporin A 

(CyA) , a fungal peptide that inhibits activation of T lymphocytes, 

on the expression of IL-2R was studied in patients with IgA GN. 

MATERIALS AND METHODS 

Twenty-six patients with primary 19A GN, not on immunosuppress­

ive therapy, were studied. All patients had been free from infect­

ions or macroscopic hematuria for at least 4 weeks before the 

initial investigation. Seven patients received CyA (5 mg/kg/day) 

for 3 months. The dosage was adjusted according to the plasma CyA 

trough levels. Seventeen healthy subjects with normal renal 

function were used as donors of control lymphocytes. 

The separation of lymphocytes and lymphocyte culture were per­

formed as previously described (3). The T and B cell markers and 

the expression of IL-2R on individual lymphocytes were studied with 

double immunofluorescence technique using Phycoerythrin conjugated 

anti-leu-2a, anti-leu-3a, or anti-leu-12 and Fluorescein conjugated 

anti-IL-2R murine monoclonal antibodies [Becton-Dickson]. 

RESULTS 

The sex ratio, age, and lymphocyte counts of the patients were 
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comparable to those of the controls. The mean percentages of CD4+ 

(T-helper / inducer) and CD8+ (T-suppressor / cytotoxic) lymphocytes, 

CD4/CD8 ratio in peripheral blood from 19A nephritic patients were 

not different from those of the control subjects. With double 

direct immunofluorescence technique, there was a paucity of IL-2R 

on the cell surfaces of peripheral lymphocytes and lymphocytes 

cultured with no mitogen. With pokeweed mitogen stimulation, 

there was a significant increase of activated lymphocytes with 

IL-2R on their cell surface. Nevertheless, no difference in the 

total percentage of cultured lymphocytes bearing IL-2R was 

demonstrated between 19A nephritic patients and healthy controls. 

Twenty-five percent CD4+ (helper/inducer) lymphocytes from 19A 

nephritic patients demonstrated cellular activation with expression 

of IL-2R after culturing with pokeweed mitogen and the value was 

significantly higher than the 19.8 percent observed in the controls 

[p < 0.05]. 19A nephritic patients had increased activated CD4+ 

lymphocytes (with IL-2R) [p <0.0251 and reduced activated CD8+ 

lymphocytes [p < 0.025] compared with controls [Figure 11. CyA 

therapy resulted in a reduction of total activated T cells [CD25+] 

Figure 1 
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Figure 2 
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Figure I. 
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Figure 2. 
Effect of 
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on lymphocyte 
activation. 
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[p< 0.05] due to an absolute reduction of activated CD4+ cells [p( 

0.05] but not the CD8+ cells [Figure 2]. 

DISCUSSION 

Recent studies reveal that the immunoregu1atory function of T 

lymphocytes is related to the disease activity of IgA GN (1,4,5). 

We have previously studied the activation of lymphocytes 

indirectly by measuring the number of 1ymphob1astoid cells 

expressing the IL-2R upon mitogen stimulation (4). Similar to our 

recent report (4), we did not demonstrate an overall increase in 

number of activated T lymphocytes in our 26 patients with IgA GN 

during clinical quiescence compared with the healthy controls. 

When the individual T cell subpopu1ation was studied with double 

immunofluorescence technique, it became apparent that IgA 

nephritic patients had increased activated helper/inducer T 

lymphocyte and reduced activated suppressor/cytotoxic T lymphocyte 

compared with controls upon pokeweed mitogen stimulation. These 

findings are in accordance with the previous observation that an 

increased number of CD4+ cells and CD4/CD8 ratio, and reduced 

number of CD8+ cells were found in peripheral blood during 

clinical exacerbation with synpharyngitic hematuria (4,5). 

Furthermore, CyA therapy reduced the number of activated CD4+ 

cells in IgA nephritic patients and this may play a role in the 

immunoregu1atory function of IgA GN by CyA (6). In conclusion, we 

have revealed intrinsic abnormalities in the immunoregu1atory T 

cell subpopu1ations in patients with IgA GN. Upon antigenic 

stimulation, either in vitro by pokeweed mitogen or in vivo by 

bacterial infection of mucosal surface, the CD4+ lymphocytes 

demonstrate an increased proliferative activity whereas the CD8+ 

lymphocytes have a reduced proliferative activity. 

REFERENCES 
1. Linne, T., Wasserman, J. C1in Nephro1 23: 109-111, 1985. 
2. Cantrell, D.A., Smith, K.A. Science 224:1312-1316, 1984. 
3. Lai, K.N., Chui, S.H., Lai, F.M., Lam, C. Kidney Int 33: 

584-589, 1988. 
4. Feeha11y, J., Beattie, T., Brench1ey, P. et a1., Kidney Int 

30: 924-931, 1986. 
5. Lai, K.N., Lai, F.M., Chui, S.H. et al. C1in Nephro1 28: 

281-287, 1987. 
6. Lai, K.N., Lai, F.M., Li, P. et al. BMJ 2: 1165-1168, 1987. 



HLA CLASS II HISTOGLOBULINS INVOLVEMENT IN MESANGIAL IgA GLOMERULONE­
PHRITIS (BERGER'S DISEASE). 

A. VOLPI, L. SALVANESCHI*, A. SESSA, M. MARTINETTI*, P. SERBELLONI, 
M. CUCCIA BELVEDERE**. 

Unita Operativa di Nefrologia e Dialisi, Ospedale di Vimercate, Ita­
ly; *Centro Trasfusionale A.V.I.S. di Pavia, Italy; **Dipartimento 
di Genetica e Microbiologia dell'Universita di Pavia, Italy. 

INTRODUCTION 

Berger's disease is characterized by mesangial granular deposits 

of 19A, with or without other immunoglobulin or complement protein 

deposits, and no evidence of systemic diseases. This form of glomeru­

lonephritis has an unclear pathogenesis, but it is considered to be 

the consequence of immunological injuries. The diagnosis is based on 

the immunofluorescent examination of renal biopsy, laboratory data, 

and clinical findings. HLA histoglobulin frequency data, available 

from several studies, show that B35 (1,2) and B12 (3,4) seem to have 

a significant association with this disease. Fauchet (5) reported a 

statistical decrease of the DR3 frequency among the Berger's pati­

ents. However,there is evidence of heterogeneity in these data: mul­

tiple reports from Japanese (6,7,8) and French (9,10) investigators 

show also a positive association with HLA-DR4 antigen. 

The aim of our work was to identify in our group of Italian pa­

tients, from the same geographic area (Northern Italy), the possible 

association with HLA markers. We also looked for an explanation of 

some clinical heterogeneity of this disease on the basis of a parti­

cular genetic background. 

MATERIALS AND METHODS 

We studied a group of 48 patients affected with IgA nephropathy 

(Berger's disease) according to the following clinical and histolog! 

cal criteria: age, sex, microscopic or macroscopic hematuria, blood 

pressure, plasma creatinine concentration, serum IgA levels, immuno­

fluorescence microscopy and light microscopy of the renal biopsy. 

All patients were typed with the microlymphocytotoxicity tech-
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nique, for class I (A,C,B) and class II (DR,DQ) histoglobulins. The 

HLA phenotype frequencies of patients were compared with those ob­

tained in a group of controls (400 healthy Italian blood donors from 

the same geographic origin Northern Italy). Fisher's exact test was 

used to calculate the significance of the deviations. Strength of 

the associations was measured by the estimate of the relative risk 

(RR). The associations presented in Table 1 are only those that are 

statistically significant. 

RESULTS 

The mean age of our population was 41 years(range 15-68); we 

studied 35 males and 13 femal~ 99% presented persistent microscopic 

hematuria (18% of these patients had also episodes of macroscopic he­

maturia), 1% had only macroscopic hematuria; 51% of the patients was 

hypertensive (blood pressure> 150/95 mmHg); 28% presented a plasma 

creatinine ~ 1.4 mg/IOO ml (8 mg/IOO ml in 1 patient); serum IgA le­

vels were higher than 250 mg/IOO ml in 77% of patients. 

Deposits of IgA, as the predominant immunoglobulin class, ~ere 

always found in the mesangium of all the glomeruli in the typical d~ 

stribution with less frequent extension along the capillary basement 

membrane. Light microscopy showed focal segmental proliferative glo­

merulonephritis in all the patients. 

Table 1 represents the positive and negative associations of 

Berger's disease patients with HLA class II genetic markers. We noti 

ced a higher occurence of DR5 and a lower incidence of DR3 in the to 

tal number of patients than in our control. 

Table 1. Positive and negative significant associations. 

HLA 
histoglobulins 

DR3 

DR5 

phenotype frequency uncorrected RR 
Patients n=48 Control n=400 Fisher's p value 

8.33% 

52.08% 

21.41% 

31.49% 

< 0.001 

< 0.01 

0.22 

2.36 

Considering the decreased frequency of DR3, our results agree 

with the previous work of French investigators (5). On the contrary, 
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our data on the increased frequencyof DRS are original, probably re­

flecting an ethnic heterogeneity rather than a new marker of suscep­

tibility to Berger's disease, which appears as a unique clinical en­

tity characterized by different markers in different populations. 

It is known that HLA DR genes influence various aspects of humo­

ral and cellular immune functions including immune responsivenessj 

in literature the DR3 seems to be associated to immune hyporesponsi­

veness (11), while the DR5 has an opposite trend. In this way we mi­

ght explain the excess of circulating immune complexes and immunogl£ 

bulins in Berger's disease in which DR5 is overrepresented. 

The phenotype frequency distribution of DR3 and DRS did not mark 

one particular clinical subgroup. We did not show any relationship 

between gross hematuria, hypertension, plasma creatinine levels, se­

rum IgA levels, immunofluorescent glomerular patterns and a particu­

lar HLA class II marker. We did not find any significant association 

between HLA class I molecules (coded by genes at A, C, B loci) and 

Berger's disease. 
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VARIATIONS IN T LYMPHOCYTE SUBSETS IN IgA NEPHROPATHY 

M.SANNA,R.PISTIS,R.FAEDDA,A.SATTA,E.SULIS,G.SERRA,G.VARGIU,E.BARTOLI. 

Istituto di Patologia Medica,Universita di Sassari,Italy. 

INTRODUCTION 

Berger's disease is an IgA nephropathy characterized by irregular 

hematuria and variable proteinuria (l).Generally considered as benign, 

it may neverthless progress towards chronic renal failure (2).Though 

its pathogenesis is unknown,IgA serum levels are important.This immu­

noglobulin acts on the mucosal surface protecting towards the anti­

gens.The mechanism leading to deposition of IgA containing immune co~ 

plexes at renal level and activation of C3 and properdine factors is 

not known (3).Recently,several authors investigated some aspects of 

the immune regulation of these patients and discovered a reduced acti 

vity of T-suppressor cells,a high activity of the T-helper IgA speci­

fic cells,and consequently an altered OKT4/0KT8 ratio (4,5).These re­

sults are controversial because of the different variables involved 

in immune regulation.To evaluate this aspect, we studied the lympho­

cyte subsets in patients with IgA nephropathy before,during and after 

immunosuppressive treatment. 

PATIENTS AND METHODS 

The study was performed on six patients (4 male,2 female) affected 

by IgA nephropathy diagnosed by immunological clinic and histological 

studies.Urinary protein loss was variable,from 0.130 gr/24 hr to 1.40 

gr/24 hr. The renal biopsy showed a remarkable increase in mesangial 

matrix with focal or diffuse mesangial proliferation and IgA and C3 

immunefluorescence positivity in all patients. The electron microscopy 
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confirmed the diagnosis.The patients were treated with Prednisone for 

six months administered every other day (1.18~O.11 mg/Kg/day) and Cy­

clophosphamide (1.03~O. 16 mg/Kg/day) or Chorambucil (O.O8±O.005 mg/Kg 

/day).Hematological tests were controlled frequently and urine protein 

and erythrocyte loss monthly. The lymphocyte subset was estimated at 

the moment of the diagnosis,after 45 days from the beginning of trea! 

ment and 30 days after discontinuation of therapy. The results were 

statistically analized by paired "t" test. 

RESULTS 

The immunosuppressive treatment determined a remarkable reduction 

of the protein 10ss.Consequently,serum concentration of proteins was 

normalized.The hematuria remained unchanged. The lymphocyte subset was 

not significantly correlated with the clinical development of the di­

sease. Indeed, in basal condition there was no difference in the subj­

ects with respect to the normal group.OKT4/0KT8 ratio was 1.4~0.7 (n. 

v. 1.4~0.5,P>.05).During immunosuppressive treatment we observed 1) 

an increase of the OKT4,not statistically significant, 2)a significant 

reduction of OKT8 both as percent and absolute value (from 747.3~381. 

8 to 314.3~133.0,P<:.05) and 3) a significant increase in the OKT4/ 

OKT8 ratio. This result was mainly due to the fall in the OKT8 during 

immunosuppressive therapy.Thirty days after withdrawal of therapy 

these changes had reverted to normal~Fig.1,Fig 2.For explanation,see 

text) . 
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Fig. 1 Fig.2 
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DISCUSSION 

This study shows that patients treated with immunosuppressive the­

rapy have an altered OKT4/0KT8 ratio determined by a remarkable inc~ 

se of the T helper with respect to T suppressor activity.In basal con­

ditions and 30 days after drug withdrawal the lymphocyte subset was 

not different with respect to normal subjects. Probably this altered 

regulation is due to the therapeutic agents used rather than to the 

stage of the disease. There is no agreement on this issue in the lite­

rature because of the complexity of immunoregulation.In conclusion, 

we believe that in Berger's disease there are no peculiar significant 

modifications in the T,B IgA specific cells which may modulate the 

clinical development of renal damage. The changes observed by some au­

thors could be due to the stage of the disease or to allergic reaction 

towards external antigens or dietary proteins. The modification in 

OKT4/0KT8 ratio may be due to the drugs used in blocking the develop­

ment of the nephritis rather than to the particular stage of Berger's 

disease.Therefore,this findings cannot be used as a diagnostic test 

although it seems important in monitoring the effectiveness of therapy. 
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ACUTE RENAL FAILURE (ARF) AS EXPRESSION OF A IQA NEPHRO­
PATHY (IQAN). 
S. CiQarran, J. Avedillo, A. Pereira 

Renal Unit. Montecelo Hospital. 36071 Pontevedra. Spain 

I NTRODUCTI ON 
IQAN is the commonest Qlomerulonephritis in the world, 

and it was described in 1968 by BerQer and HinQlaisltl 
It is defined inmunohistoloQically by mesanQial depo­

sits of IQA, often accompanied by less intense staininQ 
for IQM and/orBIQG and C3, in absence of a sistemic di­
sease. 

Its incidence is about 20 - 40 % of patients with pri­
mary Qlomerulonephritis who underQo biopsy in Western Eu­
rope, Asia and Australia, and it is the underlyinQ disea­
se in about 10 % of patients who receive renal replace­
ment therapy. 121 

The most common clinical expression is macroscopic hae­
maturia coincident with the early symtomps of an upper 
respiratory tract infection in younQ man, with normal re­
nal function and blood pressure. However, some authors 
noted ARF associated with macroscopic haematuria is a ra­
re mode of presentation.131 

We report a case with ARF and macroscopy haematuria 
whom needed renal replacement therapy. 

CASE 
A 19 years old boy was admitted in our Hospital by ma­

croscopic haematuria and impaired renal function. Two 
days prior admission, developed shore throat, low Qrade 
fever and Qross haematuria. He had not history of rash, 
haemodinamic damaQe and/or nephrotoxicity aQents. 

Physical examination was unremarkable. B.P.: 100/60 
mmHQ. Diuresis: less 100 cc/day. 

Laboratory data in admission.- Hto: 35 %, Hb: 12 
Qrs/dl. BUN: 100, SCr: 13.6, IqA: 430 (40-400), IQG: 1960 
(700-1900), IQM: 101 (20-250), C3: 103, C4: 44 (mQrsldl). 
ESR: 45 mm/h. Na: 135, K: 5.5 (mEQ/I). Urinalisys: Prot.: 
5 Qrs/24 h. WBC: 5-10 hpf. Red cell casts: Presents. NaO: 
15, KO: 35 (mEq/l). Culture: NeQative. ANA, ENA, LE, An­
ti-GBM, HBsAq, ASLO: NeQatives. 

He needed two HD sessions of 4 hours each. Biopsy was 
performed on twelve admission day. 
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Lioht microscopy: Red cells were present into the tubu­
lar lumen ( Photo 1'. Immunofluorescence showed diffuse 
and oranular deposits of loA in the messanoium, and ora­
nular deposits of C3 in the olomerulous (Photo 2'. 

He was discharoed at the 31th day with normal renal 
function. 

Photo 1 Red ce l ls into the tubular lumen (x 1(~' 

Photo 2 IqA and C3 deposits in the olomerulous ( x 200' 



64 

DISCUSSION 
ARF in mesanOial loAN may ocurr in association with 

diffuse crescentic lesions or where there is acute tubu­
lar necrosis associated with massive olomerular bleedinQ 
in absence or little abnormalities of Qlomeruli. 

Several mechanisms are involved in the pathoQenesis of 
this clinical expression. By one hand, the blood in the 
tubules and phaQocytosis of red cells by renal tubular 
epitelial cells may playa part in the tubular necrosis. 
Obstruction in renal tubules by red cells casts may con­
tribute tCI acute tubular necrclsis.(4,SI The findinQs of 
tubular necrosis correlates closely with the presence of 
red cell casts, and only the tubules with those in its 
lumen, shows siQns of' tubular damaQe. (5,6) 

By another way, by analoQY with animal systems, the 
messanQial IQA deposits are likely to be either IQA poly­
mers or IQA class immunocomplexes. If the latter, they 
may be formed in situ or be derived from circulatinQ an­
tiQen - antibody complexes. Once 10dQed in the messan­
Qium, the IQA causes damaQe by fixinQ complement "via al­
ternative" pathway, and probably by other mediatclrs sys­
tem. MacrophaQes may contribute to the messanQial proli­
ferative lessions. The best hypotesis is that messanQial 
deposits are derivated from circulatinQ antiQen IQA 
class antibody complexes and this is supported on clini­
cal Qrounds. 

Anyway, one or another clinical expression depend of 
several factors: enviromental, virus, and Quantity of im­
munocomplexes may be formed. The proQnosis of ARF over 
loAN evolution is unknown. 
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ABNORMAL INTESTINAL PERMEABILITY IN IGA NEPHROPATHY 
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INTRODUCTION 

IgA Nephropathy is the most common glomerulonephritis in the 

mediterranean area (1). 

Several observations have recently pointed out the possible role of 

dietary antigens in the pathogenesis of IgA Nephropathy. Antibodies 

against dietary antigens have in fact been detected in serum (2), 

in circulating immune complexes (3) and in renal-biopsy eluates from 

patients with IgA Nephropathy (4). 

Aim of this study was to investigate if an abnormal small inte­

stinal permeability is a feature of children affected by IgA Nephro­

pathy. 

PATIENTS AND METHODS 

-14 children affected by immunohistologically proven IgA Nephropathy 

(6 boys and 8 girls, mean age 10.5 yr, range 7.5-23.3 yr) 

-12 age-matched children affected by coeliac disease on gluten con­

taining diet 

-15 age-matched normal controls. 

Renal function, assessed by creatinine clearance, was normal in all 

subjects. 

After an overnight fast an isotonic load containing 2.5 9 lac­

tulose (Lacl), 0.5 9 L-Rhamnose (L-Rh) in 125 ml water, was given 
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orally. All urine passed in the subsequent 5 hr was collected, the 

volume recorded and an aliquot preserved with merthiolate was kept 

at -20°C until analysis. Urinary concentrations of both sugar were 

measured by gas-liquid chromatography, according to Menzies (5). 

Data in the different groups were compared using the unpaired Stu­

dent's t-test. 

RESULTS 

Fig. 1: Lacl (A) and L-Rh (B) urinary recovery and Lacl/L-Rh urina­
ry excretion ratio (C) in normal controls, patients affected by 
IgA Nephropathy (IgAN) and patients affected by coeliac disease. 
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'Lacl urinary recovery (expressed as percent of the oral load) was 

significantly higher in IgAN (mean ± SEM: 0.42 t 0.23) than in nor­

mal controls (0.26 ~ 0.11); it was comparable to that found in coe­

liac disease (0.52 ~ 0.38). On the contrary L-Rh urinary recovery 

was lower in IgAN (8.72 ~ 2.5) than in normal controls (11.2 : 3.31); 

the L-Rh urinary recovery was not as reduced as in coeliac disease 
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(4.7 ! 2.3). The Lacl/L-RH ratio was higher in IgAN (0.044 ! 0.02) 

than in controls (0.026 ! 0.013). 

These findings indicate that both the increased absorption of larger 

molecules (Lacl) and the reduced absorption of the smaller ones 

(L-Rh) contribute to the higher sugar ratio found in IgAN. 

CONCLUSIONS 

An abnormal intestinal sugar permeability is present in chil­

dren affected by IgA Nephropathy. Both an increased absorption of 

larger probe molecules and a reduced absorption of smaller sugars 

have been observed. 

SPECULATIONS 

The increased intestinal permeability may represent a primary 

defect of the mucosal barrier, responsible of the abnormal immune 

response to dietary antigens in IgA Nephropathy. 

Alternatively it may be the result of a deranged mucosal immunity. 
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EFFICIENCY AND TOLERANCE OF CYCLOSPORINE TREATMENT 

IN ADULT NEPHROSIS 

A. MEYRIER 

Service de Nephrologie, H6pital Avicenne, 93009 Bobigny, France 

INTRODUCTION 

The term "Nephrosis" encompasses two varieties of glomerular 

disease leading to the nephrotic syndrome (NS), namely "minimal 

change" or "nil" glomerular disease (MCD), and focal segmental 

glomerulosclerosis (FSG). The incidence of nephrosis in the adult 

is in the order of 34% of all cases of NS. MCD is usually responsi­

ve to corticosteroid therapy, but it often follows a multirelapsing 

course. FSG is distinctly less corticosensitive than MCD, and cor­

ticoresistance is the best predictive factor of progression of FSG 

to end-stage renal failure. Patients (pts) with nephrosis may un­

predictably develop corti codependency or corticoresistance. Depen­

dency on high doses of steroids invariably leads to steroid toxici­

ty. Such cases are indications for immunosuppressive therapy, espe­

cially with alkylating agents. In case of failure of such treatment 

(Rx), NS evolves to chronicity and complications. 

In 1985 several pilot trials demonstrated that cyclosporine A 

(CyA) was able to suppress proteinuria in cases of corticodependent 

or corticoresistant nephrosis which often had also resisted Rx with 

alkylating agents. In 1986 we undertook a collaborative study of 

CyA in the Rx of nephrosis. Fifty-six pts were included in this 

trial. In this paper we shall discuss the three following issues: 

1) What are the results of CyA Rx in adult nephrosis? 2) What is 

the long-term tolerance of such Rx given the nephrotoxicity of CyA? 

and 3) What is the mechanism of action of CyA in nephrosis? 



72 

PATIENTS AND METHODS 

The pts were enrolled on the following criteria: idiopathic 

NS; corticoresistance or corticodependency or contraindication to 

corticosteroid Rx; MCD or FSG proven by recent renal biopsy. Pts 

with blood pressure (BP) > 180/100 mmHg, creatinine clearance < 50 

ml/min, liver disease, pregnancy or infection were excluded. 

After an 18-day placebo period, CyA alone (i.e., without con­

comitant corticosteroid Rx) was started at an initial dosage of 5 

mg/kg/day, subsequently titrated for target whole blood trough 

levels of 200-800 ng/ml (12-hour post-dose, radioimmunoassay, poly­

clonal antibody). The main goals of the study were to assess the 

efficacy of CyA Rx at 3 months and the incidence of relapses after 

discontinuation, i.e., "CyA dependency." In those cases where Rx 

had been effective but where relapse occurred, investigators were 

free to resume CyA or to return to any other form of therapy. 

There were 56 pts, aged 31.8 ± 14 yrs (range 14 to 69). NS had 

evolved 54 ± 63 months before the trial. Thirty-two were cortico­

resistant, 19 were corti codependent and 5 had some contraindication 

to corticosteroid Rx. Twenty-seven had at some time been treated 

with conventional immunosuppressive drugs. There were 23 pts with 

MCD and 33 with FSG. Of 23 MCD cases, 15 were corticodependent and 

8 corticoresistant. Of 33 FSG cases, 6 were corticodependent and 27 

were corticoresistant. Before treatment, systolic BP was 126.4 ± 

15.7 mmHg, diastolic BP was 78.4 ± 10.4, serum creatinine was 104 

± 45 umol/L and creatinine clearance was 92 ± 35 ml/min. 

RESULTS 

1) Results at 3 months. 

Fifty-one pts completed the 3-month course of Rx. The 5 with­

drawals were due to death of one pt, hypertension or reduced renal 

function in 2 and sepsis in 2. The response to Rx in the remaining 

51 is shown in Table 1. At this stage systolic BP was 134.8 ± 19.3 

(p=0.002), diastolic BP was 82.7±12.4, serum creatinine was 110.4 

± 54 (NS) and creatinine clearance was 91 • 30. These values were 

not significantly different from those recorded before CyA Rx. 

Complete remission was achieved within 5.12 ± 2.75 weeks (1 to 10). 
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Table 1. Results of 3-month CyA Rx. 

(Dep:corticodependent. Res: corticoresistant) 

Completed protocol: 51 

Response Complete Partial Failure 

to CS Rx Remission Remission 

MCD Dep 10 1 4 

(23) Res 3 1 4 

FSGS Dep 2 1 1 

(33) Res 3 2 19 

Withdrawals: 5 

Side Death 

Effects 

0 0 

0 0 

2 0 

2 1 

In all cases, CyA was stopped abruptly. Of 15 remissions, 4 

persisted and the other 11 cases relapsed within 3 weeks and were 

classified as CyA dependent. Resuming Rx was followed by new remis­

sion in all but one case. 

Results at 6 months. 

At 6 months 4 remissions were long-lasting without further Rx. 

CyA was resumed or continued in 25 pts, with or without additional 

corticosteroid Rx. It is noteworthy that in 5 cases of FSG classi­

fied as failure at 3 months, continuing Rx was followed by partial 

remission at 6 months. Conversely, in 3 cases with FSG continuing 

Rx did not lead to any improvement, and in 2 of these increasing 

serum creatinine levels were attributed to both progression of 

glomerular lesions and probable CyA nephrotoxicity. Of 14 pts with 

MCl, 11 were in complete and 3 in partial remission. 

Results at 12 months or more. 

To date, data on pts treated for 12 months or more are availa­

ble in 20 cases. The longest Rx is 26 months. In 2 pts with FSG no 

remission had ever been obtained and rising serum creatinine levels 

should have led to a study end point at 6 months; these 2 cases 

must be excluded from consideration. In the remaining 18 cases, 

serum creatinine was 87.3 ± 33 umol/l, as compared with pretreat­

ment values of 110.6 ± 53. Thirteen cases were in complete remis­

sion, with CyA alone in 6 and with an association of CyA and low­

dose corticosteroid therapy in 7. In addition, 5 pts were in par­

tial remission, including 3 with CyA + corticosteroids. In thirteen 

pts repeat renal biopsy was done after at least a year of Rx. The 

initial diagnosis was FSG in 5 and MCl in 8. Of these 8 cases with 
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MCl repeat biopsy showed progression of glomerular lesions to FSG 

in 3. In 2 cases initial interstitial and/or vascular lesions had 

been observed on pretreatment biopsy and were less marked on repeat 

examination. In 4 other cases repeat biopsy showed minor but defi­

nite tubulointersitital and/or vascular lesions which could be 

attributable to incipient CyA toxicity. 

COMMENTS 

This study showed that in pts with MCl, the rate of complete + 

partial remission at 3 months was 73% in corticodependent and 50% 

in corticoresistant cases. Conversely, in pts with FSG and cortico­

resistance, 8/10 cases were failures. Thus, initial glomerular 

histology and previous response to corticosteroid therapy were the 

best predictors of response to CyA Rx in these two forms of adult 

nephrosis. Nonetheless, remission with CyA was somewhat unpredicta­

ble and it is noteworthy that 8 cases of corticodependent or resis­

tant FSG evolved to complete or partial remission with CyA. In 

cases where CyA had not obtained remission at 3 months continuing 

Rx and, in most cases, adding low-dose corticosteroid therapy led 

to an increased number of remissions. The overall impression was 

firstly that CyA exerted a suspensive but not a curative effect on 

the nephrotic syndrome, and secondly that the best results were 

achieved with a combination of relatively low dose CyA and a small 

daily dosage of prednisone. In other terms, CyA seemed to restore 

corticosensitivity in some cases and more generally had the major 

advantage of drastically reducing the threshold of corticosensiti­

vity. 

The mechanism of action of CyA in nephrosis is probably not 

simple. The postulated mechanism of nephrosis is loss of membrane 

negative charges due to lymphokine(s) secretion by activated T 

lymphocytes. CyA could intervene as an immunosuppressive agent, as 

it interferes with Il-2 and gamma IFN action in the immune recogni­

tion machinery. On the other hand, CyA has many nonimmune pharmaco­

logic effects, especially on renal hemodynamics and prostaglandins. 

It is probable that the diminution of proteinuria leading to par­

tial remission could be due in part to such nonspecific effects on 

the kidney. We nonetheless reject the hypothesis that such a me-
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chanism was operational in inducing complete remission of nephro­

sis. When obtained, remission was slow and progressive; stopping Rx 

induced relapse long after CyA had dropped to unmeasurable blood 

levels and remission was accompanied by definite improvement of GFR 

in the majority of cases. Nonetheless, such arguments do not exclu­

de some form of direct action of the CyA molecule on membrane 

and/or serum albumin negative charges, independently of any effect 

on T cell cytokines. 

The major concern of investigators who participated in this 

study was the risk of CyA nephrotoxicity. The one-year data were 

definitely reassuring on this issue. Nephrotoxicity with serum 

creatinine values rising to unacceptably high levels was observed 

only in cases with FSG where Rx had been maintained despite both 

absence of remission and declining GFR. In the other pts, renal 

function was remarkably stable and even exhibited a trend to im­

proved GFR as compared with pretreatment values. This finding is 

only superficially paradoxical, as most of these cases were severe­

ly nephrotic when Rx was initiated, and CyA-induced remission was 

followed by suppression of functional renal failure. This favorable 

impression was substantiated by repeat renal biopsy which confirmed 

the paucity of histologic features of CyA toxicity. 

This should not lead to the conclusion that CyA is a routine 

and harmless Rx of corticoresistant or corticodependent nephrosis. 

The overall good renal tolerance of CyA in our series was certainly 

explained both by the use of low dosage and of meticulous weekly 

monitoring of circulating levels, which in the majority of cases 

were maintained in the range of 500 ng/ml of whole blood. In our 

opinion, nephrologists intending to treat nephrosis with CyA 

should strictly adhere to the following guidelines: 1) Exclude pts 

with FSG + serum creatinine levels> 250 umol/L + interstitial and 

vascular lesions on renal biopsy; 2) Avoid CyA whole blood trough 

levels over 500 ng/ml; 3) Discontinue Rx when no definite remis­

sion has been obtained at 6 months with combined CyA + low-dose 

prednisone; 4) Discontinue Rx when serum creatinine levels rise 

by 50% > baseline values; 5) Perform systematic renal biopsy after 

one year of CyA before deciding to continue Rx. 
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INTRODUCTION 

Children with idiopathic nephrosis are usually 

treated with corticosteroids and, in the vast majority of 

cases, nephrosis is steroid responsive. However, some 60% 

of cases relapse as soon as steroid therapy is withdrawn 

or when the dosage is decreased. This constitutes steroid 

dependant nephrosis where patients may develop serious 

side effects of steroid therapy. Immunosuppressive drugs, 

mainly alkylating agents, are effective in these 

situations but their long term toxic effects also limit 

their use. Few children with idiopathic nephrosis fail to 

respond to steroids. In these patients, the effectivness 

of immunosuppressive drugs have not been demonstrated. In 

the past few years, several reports have claimed that 

ciclosporine (CSA) could be beneficial in such patients 

(1-7). We shall report here our experience with 

Ciclosporine in 51 children, 37 steroid dependant and 14 

steroid resistant. 

CICLOSPORINE IN STEROID DEPENDANT NEPHROSIS 

Thirty seven children, 8 girls and 29 boys, aged 1. 5 

to 12 years at onset of disease, received CSA, 4 to 11 
mg/kg BW, for at least 3 months before tapering. They all 

had steroid dependant nephrosis with serious side effects 

of steroid therapy. Renal biopsy had shown minimal change 
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disease in 32 cases, diffuse mesangial proliferation in 2 

cases and focal and segmental glomerulosclerosis in 3 

cases. 

Twenty nine of the 37 patients either went into remission 

or did not relapse at all during the period of full dose 

CSA despite the fact that prednisone was withdrawn. Among 

the 29 patients, 25 relapsed at CSA tapering or soon 

after CSA withdrawal and 4 had not relapsed at last 

examination but they were still receiving CSA. CSA was 

ineffecti ve in 6 patients who relapsed when prednisone 

was tapered and in 2 patients who relapsed as soon as 

alternate day prednisone was started. The subsequent 

course was evaluated in 23 patients who had relapsed when 

CSA had been tapered or withdrawn and who had been 

treated again with CSA. Eight patients went into 

remission on CSA alone whereas in 11 patients, the 

addition of prednisone was necessary to induce the 

remission. In 2/3 of these 19 patients, low doses of CSA 

or of CSA and prednisone have been effective for periods 

of up to 2 years. In the remaining 4 patients, CSA and 

prednisone were unable to induce a remission. 

The treatment with CSA has been well tolerated in these 

patients. Three children experienced a transient 

impairment of renal function during a relapse. Blood 

pressure was elevated in 6 patients who were all 

receiving steroid therapy. Hypertrichosis was noted in 28 

children and gum hypertrophy in 20. One patient had 

seizures while on CSA and prednisone. 

CICLOSPORINE IN STEROID RESISTANT NEPHROSIS. 

Fourteen children, 5 girls and 9 boys, aged 8 months 

to 14 years at onset of disease, were treated with CSA. 

Three patients although they had initially been steroid 

responders had failed to respond to steroids during a 

subsequent relapse. The duration of disease before CSA 

therapy vari ed from 3 months to 7 years and 9 months. 
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Seven patients had previously received immunosuppresive 

agents. No renal biopsy was performed in one patient, a 

late non responder. The remaining 13 cases were 

classified by light microscopy as minimal change disease 

(5 cases), diffuse mesangial proliferation (2 cases) and 

focal and segmental glomerulosclerosis (6 cases). 

The dose of CSA varied from 4. 3 to 17 mg/kg. CSA alone 

induced a remission in one patient, a late non responder. 

The remission was obtained during the first month of 

treatment and the patient was still protein free 2 years 

after CSA withdrawal. CSA induced a partial and transient 

remission in 4 patients and the remaining 9 patients 

failed to respond to the treatment. Ciclosporine was 

associated with Prednisone in 4 patients, 2 of whom went 

into complete remission. 

Renal side effects of CSA were more pronounced in these 

patients. Indeed, 6 of the 14 patients experienced an 

alteration of renal function. In one patient, renal 

function was impaired after 2 months of CSA and further 

deteriorated after CSA withdrawal. In 4 patients, the 

impairment of renal function was transient and 

reversible after tapering the CSA dosage. I n the 

remaining patient, the impairment in renal function was 

only partially reversible. Four children had blood 

hypertension, in all cases with renal function 

impairment. Hypertrichosis was observed in 6 cases and 

gum hypertrophy in 5 cases. 

SERIAL RENAL BIOPSIES. 

Among the side effects of CSA, nephrotoxicity is the 

most worriing. In order to document the real incidence of 

nephrotoxicity, serial renal biopsies have been performed 

in 25 cases, 22 patients with steroid dependant nephrosis 

and 3 patients with steroid resistant nephrosis, 6 to 14 

months after initiation of CSA. The specimen have been 

compared to pretreatment biopsies. There were no 
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significant changes in 8 cases whereas, in 14 cases, 

there were few groups of atrophic tubules within stripes 

of interstitial fibrosis. It should be stressed that in 6 

of these 14 cases these tubulo interstitial lesions were 

associated with lesions of focal and glomerular 

sclerosis. More severe tubulo interstitial lesions were 

observed in 3 cases. The changes consisted of numerous 

atrophic tubules within interstitial fibrosis. There were 

also isometric vacuolisations of proximal tubules and in 

one patient calcifications of tubular epithelium. 

The analysis of serial renal biopsies have shown that 

patients who responded to CSA did not developped severe 

lesions of nephrotoxicity. The most severe lesions were 

observed in steroid resistant patients who failed to 

respond to CSA. There were no correlation between the 

severity of histological lesions and the duration of 

treatment, trough CSA levels or the dose of CSA. Finally, 

histological lesions of nephrotoxicity may be seen in 

patients who have no alteration of renal function. 

CONCLUSION 

The response of patients with idiopathic nephrosis 

to CSA is well correlated with initial steroid 

responsiveness as 84% of steroid responders responded to 

CSA whereas only 21 of steroid non responders did so. We 

also found a good correlation between the response to 

treatment and the histological findings on initial 

biopsy. 72% of patients with minimal change disease 

responded to CSA but only 20% of patients with focal and 

segmental glomerulosclerosis responded to CSA. 

Ciclosporine has been effective in most cases of steroid 

s ens i ti ve nephros i s and has all owed to stop predni s one 

therapy in cases with steroid intoxication. However, 

patients relapse at CSA tapering or withdrawal. Studiens 

are in progress to see if an association of low doses of 
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CSA and prednisone could be effective for long periods of 

time without the risk of nephrotoxicity. 

Conversely, CSA alone has not been effective in steroid 

resistant patients. Preleminary results show that the 

association of CSA and prednisone may be beneficial, 

particularly if undertaken early in the course of the 

disease. 

Serial renal biopsies show that after 4 to 16 months of 

CSA at doses of 6 to 7 mg/kg, CSA is not nephrotoxic in 

steroid sensitive patients. Conversely, severe 

histological lesions of nephrotoxicity were found in 3 

steroid resistant patients. These lesions may occur in 

patient without alteration of renal function. 
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I NTRODUCTI ON 

P "pulses" are often used as a first therapeutic step in clinical 

transplantation, in autoimmune diseases and proteinuric nephropathies. 

Conflicting observations have been published on nonimmunologic effects 

of steroids on renal hemodynamics, tubular transports, and proteinuria 

increase or fluctuation which, however, does not necessarily mean re­

sistance to treatment. The study was undertaken to evaluate, in 

patients with nephrotic syndrome, the acute effects of P on the follow­

ing: urinary flow rate (V), renal plasma flow (RPF), filtration frac­

tions (FF), endogenous creatinine clearance (CrCl), fractional clear­

ances (FC1) of sodium (Na), potassium (K), albumin (Alb), transferrin 

(TF) and immunoglobulin G (IgG), urinary excretion of Thromboxane B2 

(UTxB2), quantitative and qualitative urinary protein excretion. 

MATERIALS AND METHODS 

Plasma and urinary concentrations of creatinine, NA, K and urinary 

enzymes (YGT, LDH, a -glucosidase, N-acetyl-~-glucosaminidase) were 

assayed by using standard methods. Serum and urinary IgG, Alb, TF, were 

measured by radial immunodiffusion using LC-Partigen plates (Behring). 

Selectivity of proteinuria (S) was calculated by the ratio of IgG and 

TF clearances. Uri nary protei n excretion (UProt) was measured by 

BIORAD Protein assay. Molecular weights and electrophoretic patterns 
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of urinary proteins were determined by sodiumdodecylsulfate 10% poly­

crylamide gel electrophoresis (SOS-PAGE). UTxB2 was measured by radio­

immunoassay (N.Engl.Nucl.Oupont) after extraction by Bond-Elut SI 

co 1 umn chromatography. RPF was evaluated by pl asmatic 1131 hi ppuran 

clearance using single injection. The clinical characteristics of the 

patients are depicted in the following Table: 

Patient/ 
Age*/sex 

LA 36 M 
RP 33 F 
SL 43 F 
PG 62 M 
FM 24 F 
RE 33 M 
BA 35 F 

B.D. 

MGN 
MLGN 
FGS 
MGN 
MGN 
FGS 
MGN 

Lasting 
** 

120 
9 
9 
7 

90 
130 

14 

Cr Cl 
ml/min 

38 
147 

25 
106 
168 
40 

113 

UP rot 
g/24h 

4.1 
3.6 

11.2 
7.7 
6.1 

17 .8 
5.6 

SProt 
g/dl 

5.0 
5.5 
4.0 
4.1 
4.6 
4.7 
5.2 

ALB 
g/dl 

2.97 
3.39 
1. 71 
1.78 
2.22 
2.91 
3.35 

*years; **months: the time of clinical onset was that time when signs 
of glomerulonephritis were definitely present. M=male; F=female; 
BO=biopsy diagnosis; GN=glomerulonephritis; MGN=membranous GN; MLGN=mi­
nimal change GN; FGS=focal glomerulosclerosis. S/Prot=total serum 
protein; ALB=serum albumin. 

All patients were treated with a course of steroids and enrolled 

in the study one month or more after suspension of all other therapy 

except a 80 mEq/d diet. Blood samples and spontaneously collected 

urines were analyzed at 3 steady-state conditions: "baseline" = 24 hrs 

before the day of the study; Phase I and Phase I I = two 40 mi n. 

clearances and Phase III and Phase IV = two 50 min. clearances started 

40 min. after l/g body surface P injection. The study lasted 7 hrs 

with 3/1 oral water loading and 1.7 1 continuous I.V. saline infusion. 

RESULTS 

During the study, the hematocrit, Na and K serum levels, and SProt 

were unchanged. The hydratation occurred at Phase I changed the V from 
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a mean of 1.1±3.2 to 9.5±5.1 ml/min (P<O.OOl), CrCl from a mean of 

91±57 to 164±96 ml/min (P<O.OOl) and UV Prot from a mean of 5.4±3.4 to 

7.7±4.3 mg/min (P<O.OOl). At Phase II,V decreased to a mean of 8.3±4.5 

ml /mi n, CrCl to a mean of l03±47 ml /mi nand UV Prot to a mean of 

5.3±2.3 mg/min. A comparison between "control" and "experimental" pe-

riod parameters is shown in the following Table: 

CrCl V UNA V UK V UTxB2 F F UVProt 
ml/min ml/min .. Eq/min I' Eq/min 11 ml/min % mg/min 

MB l41±78 9.3±4.7 l51±84 75±35 2.l±1.3 .138±4 6.4±3.9 
MA lOl±62* 4.5±4.8** 96±88*** 7l±33 2.l±1.4 .137±4 6.7±3.6 

*P<O.Ol; **P<O.Ol; ***P<O.Ol. Values are the means ± SD of the two 
consecutive determinations obtained before (MB), after (MA) P. 
UNA V = sodium excretion rate; UK V = potassium excretion rate. 

Comparing the parameters of Phases II and III, the decreases in V 

(from 8.3±4.5 to 2.9±1.7ml/min) and UNaV (from l76±92 to 96±lOO 

mEq/min) were more couspicuous; moreover, a significant FeNa decrease 

(P<O.05) was found. Between Phases II and IV the UV Prot changed from 

5.3±2.9 to 7.4±4.4 mg/ml (P<O.Ol). After P, the increase of proteinuria 

was present in 5 patients who did not ameliorated in the follow up with 

daily steroid treatment; of the 2 patients showing a decreasing in 

proteinuria, one was affected by MLGN and had a clinical remission of 

the disease; no clinical information are available about the follow up 

of the other. No vari at ions in RPF and UTxB2 were seen between the 

control and experimental periods. The SDS-PAGE urinary molecular 

patterns showed no change after P, either with respect to the "control" 

peri od or to the "basel i ne" • After P, the clearances of Alb and TF 

slightly increased while that of IgG decreased (MB = O.052±.04; MA = 

O.036±.03); the 5 index was significantly (P<O.05) less. The urinary 

enzymes considered showed no significant variations. The study shows 

that P pulse infusion produces immediate and considerable interference 

with tubular transports and variations on renal hemodynamics. 



SHOULD STEROID THERAPY BE USED IN NEPHROTIC SYNDROME [NS] RELATED 

TO HEPATITIS B VIRUS [HBV] ASSOCIATED NEPHRITIS? 

K.N. Lai, J. Tam, F.M. Lai, H.J. Lin. Departments of Medicine, 

Microbiology, and Morbid Anatomy, Chinese University of Hong Kong 

and Clinical Biochemical Unit, University of Hong Kong, Hong Kong. 

INTRODUCTION 

Nephrotic syndrome remains the commonest clinical presentation 

of HBV associated glomeru1onephritidies (1). Although spontaneous 

remission of nephrotic syndrome in these HBsAg carriers has 

occaSionally been observed, most patients remain symptomatic for a 

long period despite diuretic therapy. Steroid had previously been 

given to some nephrotic patients with HBV associated nephritis 

before the renal biopsy was performed (2,3) while other patients 

with biopsy-proven HBV associated membranous nephropathy received 

steroid as a therapeutic trial for symptomatic NS (2,4) • The 

present study is conducted to investigate the value of steroid 

therapy in these nephrotic patients with HBsAg. 

MATERIALS AND METHODS 

The criteria of patient selection have previously been reported 

(l).The HBV antigens were screened two to four months before, and 

at the time of renal biopsy. HBsAg, anti-HBs, anti-HBc, HBeAg, 

and anti-HBe were assayed with commercial kits. The HBV DNA in 

serum was detected by dot blot hybridization using an oligonucleo­

tide probe as previously described (5). Frozen sections of renal 

biospies were studied by indirect immunofluorescence technique for 

HBsAg, HBcAg and HBeAg using po1yc1ona1 monospecific rabbit 

anti-human antisera. The initial regimen of prednisolone was 60 

mg/day. The dosage of steroid was reduced by half after 8 weeks 

and was further reduced gradually over the following 8-12 weeks. 

RESULTS 

Eleven patients were studied and their pathologic findings are 
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shown in Table 1. The clinical evolution for each patient is 

depicted in Figure 1. Six patients had remission of NS or protein­

uria after steroid therapy. The symptoms usually improved within 6 

months in those responders. Transient rise of alanine aminotrans­

aminase [ALT] was observed in 2 patients after commencement of 

steroid despite the patients remained symptom-free. Elevated ALT 

was not observed after stepwise steroid withdrawal. Three 

patients became hypertensive with treatment. One patient died of 

intracerebral hemorrhage and the other died of septic peritonitis. 

The serum HBeAg concentration increased with steroid therapy. 

The post-treatment HBeAg concentration remained elevated in 2 

patients with persistent proteinuria and one patient with frequent 

relapses. HBV DNA was elevated in 5 patients with steroid therapy 

but decreased when steroid was withdrawn (Figure 2). The 3 

patients with detectable HBV DNA after steroid withdrawal also had 

persistent elevation of HBeAg in their serum. 

TABLE 1. HISTOPATHOLOGY OF THE PATIENTS 
Case LM IF EM 

~ ~ ~ HBsAg HBcAg HBeAg 
1 MGN +c subepithelial EDD 
2 MPGN +c ~ ~ +c subepithelial EDD 
3 normal fusion of FP 
4 MGN +c +c +c subepithelial EDD 
5 MGN +c subepithelial EDD 
6 MGN +c +c subepithelial EDD 
7 MPN ~ ~ tmesangial matrix 
8 MPN ~ mesangial EDD 
9 MGN +c +c +c subepithelial EDD 
10 MGN +c +c subepithelial EDD 
11 normal fusion of FP 
+, present; -, absent; c, capillary; m, mesangial; MGN, membranous 
nephropathy; MPGN, mesangioproliferative nephropathy; FP, foot 
process; EDD, electron-dense deposits. 
DISCUSSION 

The NS was reported to regress spontaneously in 30 to 60 

percent of HBV associated membranous nephropathy, but these 

patients could remain symptomatic for twelve months or longer 

(2,6,7). The remaining patients had persistent proteinuria with 

fluid retention. As some patients remained symptomatic despite 

albumin infusion and diuretic therapy, the steroid regimen used in 

idiopathic membranous nephropathy was administered to some 
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Figure 1: ~imttif: nephrotic syndrome;I»»J proteinuria;(-:J 
complete remission; Q renal biopsy;~steroid treatment, t 
deceased. The numbers above the bar represent the value of ALT. 
Figure 2: Radioautogram of nylon membrane to which sera were tested 
for HBV DNA. The density of the dot was scored 0, I, 2, 3, and 4. 

patients as a therapeutic trial for symptomatic relief [21. Our 

study suggested the nephrotic syndrome may regress earlier with 

steroid treatment compared with untreated patients. Nevertheless, 

the complications of liver dysfunction and hypertension remained 

significant. The effect of steroid on HBeAg and HBV DNA has not 

been previously studied in HBV associated glomerulonephritis. 

Steroid therapy in these patients was associated with active viral 

replication with increased HBeAg and HBV DNA concentrations, 

despite clinical evidence of liver impairment may not be obvious. 

Hence, the usage of steroid may apparently reduce the duration of 

NS but it could potentiate the risk of viral replication. Our 

results do not support the earlier notion (4) that short-term 

steroid, given at the onset of the nephrotic syndrome, does not 

seem to interfere with the favorable outcome of the infection or 

the related renal disease. 
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CICLOSPORIN A THERAPY IN NEPHROTIC ADULTS 

M. Laville, E. Boussema, 1. Finaz, O. Madonna, S. Colon, M. Labeeuw, P. Zech 

Departement de Nephrologie, Universite Claude-Bernard-Lyon I, Hopital Edouard­
Herriot, 69437 Lyon FRANCE 

INTRODUCTION 

The effects of Ciclosporin A (CsA) upon lymphokine production by activated T­

lymphocytes (1) had raised its clinical use for the treatment of steroid-resistant 

idiopathic nephrotic syndromes (NS), which account in adults for about 20% of 

minimal change glomerulonephritis (MCGN), 65% of focal glomerulosclerosis (FGS) 

and 35% of membranous glomerulonephritis (MGN) (2, 3,4). With regards to the 

encouraging results reported in these glomerulopathies from several pilot studies (5, 6, 

7), and the absence of clinically relevant nephrotoxicity we observed in lupus patients 

treated by CsA for at least 10 months (8), we started in May 1986 to treat steroid­

resistant NS by CsA (as a part of multicentric trials involving most of Nephrology 

centers in France). 

PATIENTS AND METHODS 

Patients 

Patients were selected according to the following criteria: age over 15 yr; 

idiopathic nephrotic syndrome from biopsy-proven MCGN, FGS and MGN; lack of 

remission after 6 weeks of treatment with prednisolone Img/kg/day (defining 

resistance) or at least 3 relapses occuring in the 2 weeks after prednisolone reduction to 

20 mg/day (dependence); absence of known contra-indication to CsA especially 

uncontrolled hypertension; fully informed consent. Relevant data on clinical course 

before the start of CsA treatment are summarized in the following table. 

Methods 

Oral CsA was started alone at 2,5 mg/kg twice daily after previous steroid 

treatment had been stopped and at least 4 months after the last cyclophosphamide 

treatment. Dosage adjustements were made to maintain CsA through levels in the range 

of 200-800 ng/ml (whole blood, RIA) or 50-200 ng/ml (serum, RIA), as measured 12 
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h after the last dose. The result was judged after 3 months as the remission or the 

persistance of NS on the usual criteria: when CsA failed to obtain partial or complete 

remission it was abruptly and definitively stopped. 

PATIENT SEX Pl3E lYPE DURATION OF LAST BIOPSY 
(years) NS (months) months) 

BP M 21 ~N 10 7 
DJ F 36 MCGN->FGS 64 1 
LM F 23 MCGN->FGS 17 2 
MA M 19 FGS 18 4 
a::: F 17 FGS 7 7 
TA M 47 MOON 10 2 
CE F 38 MGN 24 24 
GB F 63 FGS 9 9 

Mean 32,8 20,0 7,0 
+SD 16,2 18,8 7,6 
, : initially steroid-sensitive ": initially steroid-dependent 

RESULTS 

Nephrotic syndrome 

PREVIOUS RESPONSE 
TREATMENT 

PRED resistant' 
PRED+CY dependent 

PRED dependent 
PRED resistant 

PRED+CY resistant 
PRED resistant 
PRED resistant 
PRED resistant" 

Minimal change glomerulonephritis. Among the 2 patients with MCGN, there 

was 1 failure (TA) and 1 success (BP). In the later, highly nephrotic, partial remission 

occured during the 3nd month then completed thereafter. CsA dosage was gradually 

reduced to 140 mg/day after 12 months then defmitively stopped at 24 months because 

of the occurence of a T-cell lymphoma of Ki-1 type. This patient has actually, while 

receiving cytostatic drugs, no proteinuria and normal plasma protein and creatinine 

levels. 

Focal glomerulosclerosis. Among the 5 patients with FGS, only 1 (GC) had a 

partial remission occuring in the first month. CsA was gradually reduced to 220 

mg/dayafter 12 months. At the 18th month of treatment, proteinuria is about 19/day, 

and she has normal plasma protein and creatinine levels. Proteinuria decreased in 2 

patients (MA and DJ) but insufficiently to obtain even a partial remission. 

Membranous glomerulonephritis. In the only patient with MGN (CE), a partial 

remission occured at the end of the 3rd month and is actually sustained after 15 months 

of treatment. CsA dosage is being reduced to 260 mg/day, proteinuria is about 0.5 

g/day and plasma proteins are in normal range. GFR (inulin clearance) and RPF (PAR 

clearance) are increased from 27 and 166 ml/min/1.73 m2 respectively before CsA to 

51 and 314 ml/min/l. 73 m2 after 1 year of treatment. 



89 

Adverse effects 

Using CsA dosages in the range of 3,7-5,8 mg/kg/day (4.76±o.65), a slight 

reversible increase in plasma creatinine level occured in 3 patients (DJ, MA, TA) while 

in 2 others (GB, LM) a slow continuous functional impairement was likely related to 

the treatment-unresponsive underlying nephropathy. The occurence of a T-cell 

lymphoma of Ki-l type cannot be related undoubtedly to CsA treatment, since 

immunosuppressive drug-induced lymphomas generally share B-cell antigens. Some 

benign and transient adverse effects were noted such as gastro-intestinal disorders (3 

patients), hypertension (2 patients), hyperuricaemia (2 patients), and hirsutism 

(1 patient), but no treatment had to be withdrawn because of it. 

CONCLUSION 
These cases added to already published series emphasize the usefulness of CsA 

treatment in steroid-resistant nephrotic syndromes from minimal change glomerulo­

nephritis. As previously reported most of patients with focal glomerulosclerosis are 

CsA-resistant. Some patients with membranous glomerulonephritis could beneficiate 

from CsA but the analysis is more hazardous given the high frequency of spontaneous 

remissions. Overall, there are as yet no reliable predictive parameter of CsA efficiency 

in nephrotic patients. 
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CYCLOSPORINE EFFECT ON CORTICORESISTANT NEPHROTIC SYNDROME IN 
PRIMARY GLOMERULONEPHRITIS 

R. CONFALONIERI, L. RADAELLI, G. CIVATI, E. MINETTI, A. MONTOLI, B. BRANDO, 

l.MINETTI 

Renal Unit, Ospedale Nigualda - Ga' Granda, Milano, Italy. 

INTRODUCTION 
Cyclosporine (GsA) efficacy in nephrotic syndrome (NS) from plimary glomerulonephritis 

(GN) other than minimal changes GN is still controversial (1) ; mmeover CsA has been generally 
employed at high doses and I or associated to steroids (2, 3). "s intelference with Iymphokines 
more than haemodynamic effect has been emphasized (4, 5 ). In mdel to test CsA efficacy in NS 
and in the attempt to avoid dose-Ielated or steroid associated side effects, we started an open 
self-controlled therapeutic trial with low-dose CsA alone. 

PATIENTS AND METHODS 
10 adult patients (age ranging 24 - 64), 7 males, 3 females have been so far included. All 

had steroid-resistant NS due to biopsy proven primalY GN with creatinine clearance (CCI) 
higher than 60 mllmin. NS was defined as the presence of proteinuria higher than 3.5 g/day 
and serum albumin less than 3.5 g Idl. Steroid resistance was assessed by a previous treatment 
with prednisone (1 mg Ikg b.w./day) for at least B weeks consecutively. A 2 months wash out 
period was established befme starting CsA treatment. B patients had membranous GN (MGN) 
with different type of lesion, and 2 had membranoproliferative GN of the first type (MPGN). 
Table 1 summarizes the main clinical features and laboratory findings of this series before 
starting CsA therapy. Proteinuria ranged 5 -15 g/day (mean 8.3) , selUll1 albumin 2.2 - 3.4 gldl 
( mean 2.6). 5 patients were moderately hypertensive. The duration of disease ranged 5 -145 
months (mean 37). We considered as respondels (R) patients with selUm albumin ovel 3.5 gldl 
and at least halving of proteinuria with disappearence of edema. 

GsA was given at the daily dosage of 4 mgl kg b.w. refracted in 2 oral administrations fm 6 

months consecutively, then stopped. The dosage was never changed during the treatment 
period. In patients showing nephrotoxicity or other main side effects GsA was withdrawn. CsA 

efficacy was assessed by regular monitoring of proteinuria, serum proteins and clinical 
observation; side effects were controlled by measurement of plasma creatinine (pGr), GCr , liver 
enzymes, haemocromodtometry, blood pressure. GsA BTLs were regularly determined. 
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Lynlphocyte subsets \Here studied before and at the end of the treatn1ent Relapsing patients 
were admitted to a second course with CsA lasting 1 year with the same modalities after a 

therapy free period of 3 months. 

__ ~~~~~~_~!~!£~~'\.ur!S_~~~!l!ato!y findings before esA '\.Teat~ent 

Hist01- P1aslla Serup! Protein- Mean Duration 
09ica1. creat- albuAin uria blood of disease 

Patient Sex Age dIagnosIs inine g/d1 g124h pressure ~onths 
I'IOld1 ,.-- - PlPlhO -

1) B. M. M 38 GNM II 1.2 2.2 11. 0 102 2B 
2) 1. A. f 64 GNM II 1.0 3.4 7.5 130 24 
3) H.R. f 26 GNH I 0.6 3.1 5.0 87 15 
4) M.l. M 57 GNM II 1.1 2. 7 12.0 127 ~ 

5) P. A. H 59 GNH II 1.6 2.4 7.0 120 37 
6) f. D. H 34 GNM IJJ 1.7 2.7 15.0 97 145 
7) Z. V. H 56 GNH II 0.9 2.9 5.0 97 27 
6) V. R. M 36 GNMP 1.2 2.1l 6.0 112 47 
9) F. P. H 24 GNHP 1.1 3.2 7.0 107 28 

10) B. N. f 40 GNN IV U. g 3.2 9.5 102 16 

Hean 43 1.1 2.9 B.6 37 - '---

RESULTS 

2 patients with MPGN and 4 with MGN were considered as responders (R), 3 had no 
improvement and 1 was withdrawn after 3 months lor nephrotoxicity (eer= 42 mllmin). This 

patient (M.L.) recovered a normal renal function (RF) a month after the drug had discontinued. 

In this patient CsA BTL average was 590 nglml while in the others it ranged 160 - 440. Table 2 

summarizes the dinical and laboratory findings at the end of the 6 month therapy. 

Table 2 - Hain laboratory findings at the end of 6 !!onth CsA course 
(R = Responder, NR = Non respOnder, 0 = dropout) 
PlasPili Hean SeruII Protein- Halving t. Histol- OUtco~e 
creat- CsA BTl 

Patient inine (ug/l'll) 
(Plg/dl) 

albul'lin uria of. potein- ogical 
(g/dl) (gI24h) una diagnosis 

(weekS) '--' ,..---

1) B.I1. 1.4 306 3.8 3.2 12 GNM II R 
2) 1. A. 1.6 277 4.3 2. B 5 GNH II R 
3) H.R. 0.9 440 3.9 1.3 2 GNH I R 
4) M. l. ~90 - GNM II [l 

5) P.A. 1. B 215 2.6 10.0 - GNH II NR 

I) f. D. 1.7 311 3.6 6.0 6 GNM III R 
7) Z. V. 0.9 159 3.3 3.6 - GNH II NR 
B) V. R. 1.5 256 3.6 2.0 6 GNMP R 
9) f.P. 1.0 232 3. 7 2.B S GNHP ~ 

10) 6. M. 1.0 330 2.4 7.9 - GNM IV NR 
lIean 1.3 3.6 ~ 6 
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Semm albumin of R significantly increased from a mean of 2.6 to 3.B g/d! ( p< 0.005) and 

proteinmia decreased from 8.6 to 3.0 g/2411 (p< 0.005). Time needed for 11alving of proteinuria 

fanged 2-12 weeks ( mean 6). t-1ean PCr of Rand nomesponders (NR) was the same before 
treatment (1.13 mgldl) and at tlle end it was 1.38 and 1.23 respectively (p = ns). Mean Csa BTL 

in R was 303 and in NR 234 (p = ns). All 5 hypel1ensive patients required increasing of 

hypotensive drugs; 4 fwlher patients developed hypeltension, quite easily controlled by 

therapy. 5 out of 6 R relapsed witllin 6 weeks; 4 of them have been admitted to a second CsA 
course lasting 1 year (not yet concluded) . 

DISCUSSION 
CsA alone at low dosage had a beneficial effect on stemid-resistant NS although no 

complete remission oCClined during the 6 month therapy; ctear-cut decrease of proteinuria in R 

could not be explained only by haemodynamic mechanism since a mild impairment oi RF 
occuned. Neither different type oi CiN or histological stage of MCiN correlated to CsA response, 

though patient MR, affected by MCiN I, had a velY ear1y response in both CsA courses and a 

complete remission within 6 weeks <lUting the second one. Early relapse of 5 out of 6 R, while 
giving support to CsA efficacy, rises the question if long term treaiment could be pmposecl in 

front oi possible side effects due to chronic immune suppression or renal toxicity. The analysis of 

T iymphocyte subsets indicated that the baseline pattems were maintained thlOUgholit the study 

in each patient, although our series appeared very heterogeneous as stalting values. 

Medlanisms of action of CsA on immune complex mediated GN like NGN and MPGN could 
be explained by the interterence with Iymphokine-mediated response of humoral immunity ( 5, 

6 ) or by GBM electric dmge restoration {10m IL-2 inhibition (6). Early relapsing of qUite all 

patients suggests tllalthe latter hypotesis could be more suitable. In spite 01 low CsA doses 1 
patient had acute reversible nephmtoxicily ; ChlOlliC toxicity, though mild and statistically not 

signiiicative should be taken in account as well. Hypeltension, tllough velY frequent, has been 
well dominated by therapy. 
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EFFECTS OF CYCLOSPORINE A ON RENAL FUNCTION AND 
PROTEINURIA IN PATIENTS WITH NEPHROTIC SYNDROME AFTER A 
SINGLE ORAL ADMINISTRATION 

G. Fuiano, P. Stanziale, M. Balletta, V. Sepe, G. 
Conte*, C. Libetta, B. Guida, V. Bisesti, R. Alfieri A, 
P. Cianfrone 

Chairs of Nephrology, of 2nd Faculty of Medicine of 
Naples and *Catanzaro and ADept. of Biochemestry of 
Nap 1 es, I tal y 

Cyclosporine A (CyA) is probably the most important 

advance in the immunosuppressive management of 

transplants, reducing the incidence of acute rejections 

without relevant incidence of haematologic and infective 

complications as observed with "traditional" therapy. 

This encouraged to evaluate the effectiveness of Cy in 

the treatment of several immunological diseases. In 

Nephrology, Cy has been mostly e~perimented -besides in 

renal tranplants- in the treatment of nephrotic syndrome 

secondary to different forms of glomerular diseases, 

with conflicting results. However, in the last few years 

many authors have pointed out that Cy can acutely impair 

renal function by inducing renal vasoconscriction or by 

reducing Kf (1-4) or both. Since systemic and renal 

haemodynamics is often impaired in nephrotic patients 

(NP), the detrimental effect of Cy on GFR could be 

magnificated in these patients, with dangerous clinical 

consequences (5). 

Moreover, it is also possible that such a fall in GFR, 

lowering the protein filtered load, may partly account 

for the reduction of proteinuria reported in some 

studi&?s. 

To test this possibility. we have studied the effects 

induced by Cy on renal haemodynamics and on proteinuria 

after a single oral administration in nephrotic patients. 
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METHODS 

The study was carried out on 7 nephrotic patients and 

on 8 healthy volunteers (Controls, C). All subjects 

gave informed consent. Any medications was discontinued 

at least 1 week before the study; all were also requested 

of not drinking coffee, tea, alcohol and of not smoking 

during the 24 hours preceding the test. 

The normal subjects were young physicians (age: 25-36, 

mean: 28 yrs) of our Unit. The clinical features of the 

nephrotic patients (NP) are reported in Table I. 

TABLE 1. CLINICAL AND LABORATORY FEATURES OF PATIENTS. 

Age 

yrs 

Mean 47 
SD 18 

Blood 
Pressure 

mmHg 

133176 
21112 

Plasma CInul 
ProteIns 

g/dl 

5.0 
1.4 

ml/min 

97 
31 

* Normal values: 67 ml/Kg b.w. 

Blood 
Volume* 

ml/kg 

56 
10 

All subjects were studied by renal clearance methods. 

Briefly, water diuresis was induced by 20 ml/min of 

water/kgl b.w. per os and maintained by 20 ml/min of 5Yo 

glucose i.v. infusion. As a steady urinary volume was 

reached, the renal clearances were started. Two 

consecutive 30-min control clearance periods were 

performed. In controls, a commercially available 

solution (containing Cy 100 mg/ml in an olive oil 

vehicle and peglicol 5 oleate vehicle with 12.5 Yo 

alcohol) of Cy was administered orally at the dosage of 

12 mg/kg, with some milk; in NP the dosage was lowered 

to 10 mg/kg on the basis of the presence of oedema 

overestimating the actual body weight and of 

hypoprotidemia increasing Cy bioavailability. Oral 

administration was preferred to i.v. route to avoid the 
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risk of anaphylactoid reaction. Inulin and PAH were 

infused by infusion pump throughout the study to achieve 

and maintain respective plasma concentrations of 15-20 

and 1.5-2.0 mg/dl. Blood samples were collected at the 

end of each clearance period and inulin, PAH, Creatinine 

(Cr), Urea, Na, K, Osmolality, Cy (polyclonal RIA) were 

determined. Urinary samples were analysed for Inulin, 

PAH, Na, K, creatinine. In addition, in NP quantitative 

proteinuria was determined in all samples and protein 

selectivity index (C I G/CT f .) before and 3 hours g rans errln 
after Cy administration. Blood volume was measured by 

Blue Evans method. Blood pressure and pulse rate were 

checked every 20 min throughout the study. 

RESULTS 

Blood pressure and pulse rate did not change in both 

groups. Mean blood volume was 56 ml/kg (SD 10) in NP. 

In table 2 are summarized data of GFR, RPF and 

Filtration fraction before and after 1, 2 and 3 hours 

from Cy administration. 

Table 2. Values of GFR, Renal Plasma Flow (RPF) and 
Filtration Fraction (FF) during the study. 

GFR RPF FF 
C NS C NS C NS 

-------------------------------------------------------
BASAL 118±16 90±25 564±2l0 383±135 21±3 27±8 
I hour 93±l5 70±19 305±47 300±135 26±4 27±l2 
II hour BB±l8 68±22 361±12l 232±100 24±5 34±15 
III hour 98±21 63±13 323±296 247±137 26±B 30±13 

The "nadir" percent changes of GFR after Cy was 

significantly greater in nephrotics (-47% ± 14 vs -28% ± 

15 of C, p<0.05). In NP, proteinuria decreased in all 
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during the 3 hours following Cy administration, from 

19.8 ± 12.2 SO to a "nadir" value of 7.9 ± 6.5 SO 

(mg/min) (p<0.05); also protein excretion/GFR decreased 

from 24.34 ± 14.1 SO to 12.7 ± 9.38 SO (mg/min/GFR), but 

this difference was not significant. Proteinuria was 

non-selective in all NP in basal conditions and became 

highly selective (C I G/CT f < 0.10) in 5, near-
g rans 

selective (C I G/CT f 0.10-0.20) in 2, whilst remained g rans 
non-selective in 2. 

CONCLUSIONS 

In conclusion, our data show that Cy acutely impairs 

renal function in nephrotics by reducing severely renal 

plasma flow; this reduction is greater of that observed 

in normal subjects. We have observed also a significant 

fall in urinary protein excretion: however, proteinuria/ 

GFR, although lower, was not significantly different 

from basal values. ThlS observation may partly (but not 

completely) account for the observed reduction of 

proteinuria, mainly due to the fall of GFR. 

However, the effects of Cyclosporin are not purely haemo-

dynamic: in fact, the observed improvement in the 

proteinuria selectivity index can not be explained by 

renal haemodynamic changes either by immunological 

effects induced by the drug. A possible explanation is 

that, since Cy has been demonstrated able to reduce 

acutely the ultrafiltration coefficient (Kf) in the rats 

(4), if a similar reduction occurs in humans, this could 

also account for the higher selectivity of proteinuria 

and, possibly, also for the observed trend to a reduction 

in "effective" proteinuria. 
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CYCLOSPORINE A THERAPY IN IDIOPATHIC NEPHROTIC SYNDROME 
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Barcelona. Spain. 

INTRODUCTION 

The resistence or dependence to steroids in Nephrotic 

Syndrome (NS) is a frequent clinical situation. In these 

cases, the persistence of NS after therapy or the appea­

rence of steroid toxicity after repeated courses of pred­

nisone makes unsatisfactory this therapeutic modality. 

Recently, remissions of NS have been reported after 

treatment with Cyc1osporine A (CsA) included some cases of 

previous steroid resistences. Most described cases corres­

pond to patients diagnosed of Minimal Changes Disease (MCD) 

or Focal Segmental Glomerulosclerosis (FSGS) (1,2). In 

other reports, Membranous Nephropaty (MN), or other glo­

merular disease, included the non immune A1port Disease 

have shown decrease in proteinuria after CsA therapy (3). 

Frequent NS relapses after CsA discontinuation and po­

tential nephrotoxicity are the main problems due to this 

drug. 

We report the results of CsA therapy in four cases of 

NS. 

MATERIAL AND METHODS 

The age of the patients, their histopathologic diag-

noses and previous therapy are: 

Case 1: Female aged 21. MCD. Steroid dependent. 

Case 2: Male aged 34. FSGS. Steroid resistant. 

Case 3: Male aged 14. FSGS. Steroid resistant. 
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Case 4: Male aged 59. Membranous N. Steroid resistant. 

CsA therapy: CsA was given at dose of 3 mg/Kbwt/d and 

furtherly adjusted to reach a whole blood level of 100-200 

ng/ml measured by polyclonal RIA. The mean time under CsA 

therapy was 8 month (6-l2mo). 

RESULTS 

Three patients showed a significant proteinuria de­

crease during CsA therapy. Complete remission was produced 

in case No l~ in whom 15 mg/d of prednisone was added to 

CsA during the first month of therapy. In another patient 

(No 4), proteinuria decreased to less than 1 g/d from a 

level of 10 g/d. In both cases, hypercholesterolemia and 

hypoproteinemia returned to normal levels durin treatment 

and edema disappeared. The case No 2 showed proteinuria 

decrease (from 6 g/d to 2 g/d) with no other clinical be­

nefit and finally, in the case No 3, a proteinuria of 8 

g/d was not modified by the tratment. 

In two cases beginning CsA therapy with minimal renal 

failure (Cases 2 and 4, plasma creatinin of 150 microMolil) 

further impairement of GFR (Plasma creatinine of 250 mi­

croMol/l) was seen during therapeutic period. 

FOLLOW UP AFTER CYCLOSPORIN A DISCONTINUATION (CsA Dis.) 

Case 1: The NS relapsed three months after CsA Dis. 

Histologic renal control showed MCD. GFR: Remains in nor­

mal level 8 months after CsA Dis. 

Case 2: Proteinuria returned to previous Csa therapy 

values. GFR: Increased creatinine remained unchanged until 

5th month after CsA Dis. Furtherly, plasma creatinine 

reached to 500 microMol/l. 

Case 3: Proteinuria not responsive to treatment, re­

mained at same level after CsA Dis. GFR: Unchanged (Normal) 

until 3th month after CsA Dis. Furtherly, progressive im­

pairement of renal function. Six months after CsA Dis., 

hemodialysis is needed. Histological renal control: advan-
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ced renal sclerosis (Previous renal biopsy one year before 

showed FSGS). 

DISCUSSION 

As reportp.d by others in more extensive studies, our 

very short experience shows that CsA decrease proteinuria 

and improves clinical symptoms in nephrotic patients in­

cluded some steroid resistant cases. The absence of ste~ 

roid side effects is an important 

therapy. 

advantage of this 

Opposed to CsA therapy is, in our experience, the fre-

quent impairement of GFR (three patients) in spite of low 

CsA blood levels. In two patients with minimal previous 

renal failure, increasing in plasma creatinine was seen 

during therapy and in the other one, rapid deterioration 

of renal function was seen few months after CsA disconti­

nuation. To discard CsA induced nephrotoxicity is not easy 

in every case. 

We think advisable to exclude of this therapeutic 

modality the patients with decreased GFR. 

The association of low CsA and steroid doses given for 

a short time period could combine the therapeutic effects 

of both drugs minimizing its side effects. 
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In membranous nephropathy patients with nephrotic range proteinuria have 
a poor prognosis (1,2), while those with asymptomatic proteinuria show a 
more benigne course (1,3,4). Moreover, it has been reported (5) that p~ 
tients with focal segmental glomerulosclerosis and massive proteinuria 
reached end stage renal failure in the first 6 years after renal biopsy. 
Since a positive correlation between the amount of proteinuria and the 
progression of renal damage emerges from these clinicl studies and from 
experimental data (6), any treatment aimed at decreasing the severity 
of proteinuria may have a protective role on renal function. Thus, we 
have wanted to check the efficacy of captopril in 14 patients with gl£ 
merulonephritis and persistent proteinuria, in accordance with some re 
cent clinical observations (7,8) that show the antiproteinuric effect 
of the angiotensin converting enzyme inhibitors (ACE-I). 

MATERIALS AND METHODS 

In this work we consider 14 patients with various histological types of 
glomerulonephritis, all documented with renal biopsy, and persistent 
proteinuria. We used captopril on all the patients for a period of 6 
months at a mean daily dose of 75 mg (range 50-100). In 8/14 patients 
renal function was normal (plasma creatinine <1.5 mg/dl). Six out of 
fourteen were hypertensive patients (mean arterial pressure~110 mm Hg). 
In 11/14 patients, proteinuria persisted in spite of the previous trea! 
ments with steroids, with or without cyclophosphamide. Of these 11 pa­
tients, 9 had already completed one or two cycles of therapy, while in 
2 patients the steroids had been interrupted due to the presence of s~ 
rious side effects. In 3/14 patients, however, captopril was used as a 
first choice drug. At every check,clinical parameters were taken (the 
presence/absence of edemas, arterial pressure, side effects) as well as 
laboratory ones (24 hours proteinuria, albuminemia, plasma creatinine). 
All the results are reported as mean! SEM and the significance is cal 
culated with Wilcoxon's test for paired data. 

RESULTS 

In table I we report the mean values of proteinuria, albuminemia and 
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plasma creatinine at 0, 1, 3, 6 months. After the first month of trea~ 
ment we observed a reduction in proteinuria in all the 14 patients, with 
a mean decrease of 40%. At the end of the 6 months average proteinuria 
was significantly reduced. However,upon analyzing each behaviour, in 5 
out of 14 patients proteinuria has a tendency to increase towards the 
initial values after 3 months. Plasma creatinine remained constant for 
all the 6 months of the treatment. The albuminemia showed a tendency to 
increase even if this did not reach statistical significance. Mean art! 
rial pressure was reduced during the therapy even if not in a statisti 
cally significant way (from 108 ± 2 to 103 ± 2 mm Hg, p = NS). 

Table I. Clinical and laboratory parameters evaluated during the 6 
months period of observation. (* p(O.OOl) 

Time months 0 1 3 6 

Proteinuria gr/day 3.1 ! 0.4 1.8 ! 0.3* 1.7 ± 0.3* 1.9 ± 
Albuminemia grldl 2.7 ! 0.1 2.7 ± 0.1 2.9 ± 0.2 3.1 ± 

P. creatinine mg/dl 1.6 ± 0.2 1.6 ± 0.2 1.6 ± 0.2 1.6 ± 

DISCUSSION 

0.3* 
0.2 
0.1 

Considering all the works published up to now on the treatment of glo­
merulonephritis, beyond the differences in the therapeutic schedules 
(3,9,10,11,12,13), we can notice a favourable effect of therapy, since 
the long-term prognosis turned out to be significantly better in the 
patients in whom the therapy induced prolonged remission of proteinuria 
(2,10,11). Today, the idea seems to prevail, and we too are in agreement 
with this, that if the pathogenetic therapy with steroids and other i~ 
munodepressive drugs does not appear to be effective, then you need to 
take an antiproteinuric symptomatic treatment into consideration (14, 
15,16). An antiproteinuric effect of captopril was already reported in 
the patients with glomerulonephritis, complicated by arterial hyperte~ 
sion and by a various deficit in renal function (7,8). Our work, comp~ 

red to the previous ones, is different in that it also includes normo­
tensive and normofunctional patients. In our patients the reduction in 
proteinuria was the same in all after the first month's therapy, which 
suggested that the hemodynamic variation is experienced in all patients 
in the same way, regardless of the underlying histological damage. In 
9/14 patients that effect was maintained throughout the period of obse£ 
vation, while in the other 5 patients we observed a tendency towards a 
return to the initial levels in proteinuria after 3 months. In the pa­
tients of Taguma (17) there is a heterogeneous response to captopril 
right from the beginning whereas the diversification of response of our 
patients occurred after the third month. Moreover, also in the patient 
series reported by Heeg (11) there are 3/13 patients in whom even from 
the third month the same phenomenon of rise in proteinuria was evident. 
We should however remember that beyond every relationship between intra 
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renal hemodynamics and proteinuria, we are faced with inflammatory and 
immunological lesions that cause proteinuria and recur. We believe that 
treatment with ACE-I should be considered every time we are faced with 
persistent proteinuria regardless of the conventional therapy. Recently 
Brenner and colI. (18) have demonstrated that in rats cortisone induces 
intracapillary hypertension and that ACE-I is able to counter-balance 
that effect. In view of this, ACE-I ought not to be viewed solely as a 
second-choice treatment in non responders but as a drug to be associa­
ted to steroids right from the beginning. 
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STEROID-RESISTANT NEPHROTIC SYNDROME TREATED WITH 
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Riegler P. ,Corradini R. ,Eder P*,Valli A.**,Huber W. 
Dept.of Nephrology,City Hospital,B~ano,Trento**, 
Dept of Intern.Med. ,City Hospital,Brunico*,ITALY. 

Introduction 

Besides the important immunosoppres~ve functions 
Cyclosporin A (CyAlshowed also positive influences on 
nephrotic syndromesCNSlof different origins 
(1,2,3,4,5,6,71. 
Therefore we treated eight patients affected by NS, 
for whom we thought we had reached a therapeutic dead 
end. 

Patients and methods 

Our patients were 6 males and 2 females(mean age 40.6 
+/-18.8 years)and were treated with CyA over a period 
ranging from 2 to 14 months(mean treatment time 8.2 
+/- 3.5 monthsl. 
Two patients were affected by focal 
glomerulosclerosis(FGSland one by mesangial 
proliferative glomerulonephritis(MPGNlwith frequent 
relapses each of them strongly 
steroid-dependent.The one affected by MPGN was 
treated with almost toxic dose of 
cyclophosphamide. Three patients,one affected by 
membranous glomerulonephritis(MGNland two by 
membranoproliferative glomerulonephritis(MemProlGNI 
were steroid resistant.The two affected by 
MemProlGN,when the disease began,had already a mild 
renal failure.(serum creatinine 2.3 mg% and 1.9 
mg%I.In two more steroid resistant patients ,renal 
biopsy was not performed because of 
contraindications. 
CyA was given orally in two equal doses each 
day;serum blood through level,measured by 
radioimmunoassay, was maintained between 100 and 400 

ng/ml.ln one patient(FGSlthe remission of NS relapse 
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was not obtained with CyA alone and so we administred 
methylprednisolone as a bolus intravenously( 
250mg/daily over three days)followed by 
methylprednisolone orally in decreasing 
dosage.Another one(MPGN)received prednisone orally at 
the same time. 

Results. 

Proteinuria improved initially in all patients;in 
fact five months after starting treatment,it came 
down in statistically significant measure from 13.2 
+1- 8.3 g/d to 4.8 +1- 2.3 g/d(p< 0.05).Serum protein 
level rose to a near normal value in all patients at 
the 5th. month.Serum creatinine did not show 
increments in all patients but two affected by 
MemProlGN.ln these two patients ,both 
hypertensive,after an initial improvement of their 
renal function,despite Cya blood through levels below 
400 ng/ml,their renal function worsened.This 
compelled us to stop the treatment respectively in 
the 7th and lOth month.Now they are on regular 
hemodialysis treatment.One of these patients suffered 
a hypertensive encephalopathy during CyA treatment. 
Arterial hypertension was a mayor problem in the two 
affected by MemProlGN;two more patients (FGS and 1 
undefined case)during the CyA treatment needed 
hypotensive medications;theyr renal function. was 
normal. 
Side effects like gum hypertrophy and 
hypertrichosis,tremor and nausea were miWand four 
patients didn't show any. One 
patient(MemProIGN)developed a severe hypertrichosis 
associated with combined CyA and minoxidil therapy. 
Two patients out of 8(MemProIGN)showing renal failure 
at the start of their renal disease,are now on 
dialysis,three are still on treatment and three more 
worsened their proteinuria after stopping treatment 
to a maximum af 5 g/d without clinical edema. 

Conclusions 

The results of our investigation indicate,that CyA is 
effective in the treatment of patients affected by 
steroid resistant or dependent NS.Further 
investigations should be performed to establish the 
duration of treatment with CyA. 
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INTRAVASCULAR VOLUME EXPANSION AS THERAPEUTIC APPROACH TO THE 
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Todros, G.C. Mattone, O. Fianchino, L. Gagliardi, A. Vercellone. 
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INTRODUCTION 

Plasma volume expansion is a central physiological 

adjustment of normal pregnancy, and inadequate plasma volume 

expansion has been associated with specific complications of 

pregnancy, in particular preeclampsia (PE). In view of the 

important role of atrial natriuretic peptide (ANP) in volume 

homeostasis, ANP kinetics might help to understand plasma volume 

changes in different conditions (1). Nevertheless a direct 

relationship between ANP and plasma volume is evident only in 

physiological conditions, whi Ie in some pathological conditions 

such as PE, it is possible to observe a dissociation betxeen 

plasma volume contraction and high ANP level (2 - 5). 

The aim of this study was to evaluate volume homeostasis in 

normal and complicated pregnancy, by using the ratio between 

Aldosterone and ANP instead of ANP alone. We assumed the first to 

be the symbol of the water-sodium saving forces, and the second as 

symbol of the water-sodium wasting forces. 

PATIENTS AND METHODS 

The study was undertaken in 34 normal pregnances, monitored 

monthly from the first trimester, and 15 PE, monitored from 
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arrival to our unit until the birth. 

We evaluated: plasma ANP (RIA-Peninsula) and Aldosterone, 

total sodium excretion, uteroplacental and fetoplacental flow 

(continuous wave ultrasound Doppler, DOPTEK 9021) and fetal 

ouctome (weight, APGAR). 

RESULTS 

In normal pregnancy Aldosterone sharply increases in the 

first weeks (431 ~ 232 pg/ml) and again in the final weeks until 

birth (S45 ~ 449 pg/ml). Conversely ANP falls below normal values 

(21.7 ~ 5.7 pg/ml) in the first trimester, reaches slightly above 

normal values at the beginning of the third trimester (35 ~ 7 

pg/ml), and after slowly decreases, though always wi thin normal 

ranges (29 ~ 5.S pg/ml). The ratio between Aldosterone and ANP in 

normal pregnancy shows that the higher values in favour of the 

water-sodium retaining factors are in early (20.5 + 5) and late 

(2S.7 ~ S) pregnancy. 

In preeclamptic patients, while Aldosterone is always in 

lower ranges, ANP levels range from the lowest to the highest 

values of the normal range. The ratio Aldosterone/ANP is 

significantly lower (S ~ 4) than that of normal pregnancy at the 

same gestational age, and total (SO ~ 20 mEq/24 ) sodium excretion 

is significantly reduced. A comparison between the two subgroups 

with Aldosterone/ANP ratio ( 6 and 6) shows that the group with 

lower ratio has some significant differences: a greater number of 

cases with pathological uterine and placental flow (S/S vs 2/7), 

and more cases of newborn small for their gestational ages (S/S vs 

3/7). After hyperoncotic albumin infusion (0.3-0.7 g/body weight), 

we observed variable changes in ANP (+5 to 100%), Aldosterone (-1 

to 75%), BCrC (-20 to +50%) and Na excretion (-50 to +300%). Both 
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BCrC and sodium did not increase In patients with a lower 

pre-albumin Aldosterone/ANP ratio. 

CONCLUSION 

In conclusion, the ratio Aldosterone/ANP seems to be a 

better index than ANP alone in evaluating volume changes in normal 

pregnancy and in PE. In normal pregnancy this ratio shows that the 

maximum effort in order to gain and maintain adequate volumes is 

in the first and final weeks, at a time when, however, 

intravascular volume is "sensed" as underfill or bordeline owing 

to the vasodilation (6). 

In PE, a significantly lower Aldosterone/ANP ratio is in 

accordance with a failure of water-sodium retaining factors to 

expand adequate maternal volume. In PE, a particularly low 

Aldosterone/ANP ratio due to inappropriately high ANP levels 

produced for unknown stimuli (perhaps more severe myocardial 

involvement) is associated with a poorer fetal outcome. 

Furthemore, a particularly low Aldosterone/ANP ratio may identify 

the "non responders" to albumin infusion, this non response being 

due to an exceptionally contracted intravascular volume. 
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A PROSPECTIVE RANDOMIZED THERAPEUTIC TRIAL FOR SCHISTOSOMAL SPECIFIC 
NEPHROPATHY 

Mohamed A. Sobh, Fatma E. Moustafa, Samir M. Sally, Mohamed Ashraf 

Foda, Ander M. Deelder, Mohamed A. Ghoniem. 

~roJogy & Nephrology Center, University of Mansoura, Egypt. 

We have previously reported the existance in clinical settings 

of schistosomal specific nephropathy and that this disease may 

progress to end stage renal failure (1). Furthermore, we described 

the histopathology and immunopathology of this disease in its early 

and late stages (1,2). 

The objective of this work was to study the effect of three 

therapeutic modalities on schistosomal nephropathy. 

MATERIAL AND METHODS 

Patients with schistosoma] specific nephropathy were randomly 

distributed among three groups. Group I cases were given anti-

schistosomal treatment (Oxamniquine&Praziquantel), group II were 

given anti-schistosomal treatment and prednisolone, Group III were 

gjven antj-scbjstosomal treatment and ciclosporin. 

Schistosomal specificity of kidney lesions were assessed as pre-

viollsly discribed (2,3). 

Oxamniquine was given in a total dose of 40-60mg/kg, given on three 

successive days, praziquantel was given as a single oral dose of 

15mg/kg. 

P~edniso]one was given in a dose of 60 mgld for 12 weeks, then gra-

dually withdrawn within 24 weeks. 
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Ciclosporin was given orally in a dose of 5mgkg/d, this was given in 

two divided doses and readjusted so as to have a whole blood trough 

level of 200-300 ng/ml. Ciclosporin was given for 12 weeks. 

Patients were evaluated before treatment and every other week for 12 

months. 

S?ecial stress was directed towards degree of oedema, blood 

pressure, S. creatinine. albumin, cholesterol, 24h. urinary protein 

end ~~dney bjopsy was performed before and 12 months after ini­

tiation of treatment. 

RESULTS 

24 patients fullfiled the criteria for admission to the study. 

There was no difference between the three groups regarding the main 

age, sex, clinical presentation, kidney function or histopathologic 

nature of the kidney lesions. The main age of the whole group was 

23.5~O.5 years, 20 were male and 4 were female, 20 were nephrotic 

and 4 were presenting with non-nephrotic proteinuria, serum create­

nine was normal in 2~ patients and mildly high in 4 cases. 

Mesangiocapillary glomerulonephritis was detected in 6 cases. FSGS 

in 6, mesangioproliferative glomerulonephritis in 7, membranous glo­

merulonephritis in 2 and no changes were detected in 3. 

~o]}owing treatment, complete clinical and laboratory remission 

was documented in two cases in group II, the duration of remission 

was 4,8 months. Partial remission was reported in 3 cases in group 

II & in group III, there was no response to treatment in 8 cases in 

group I, 3 cases in group II and in 4 cases in group III. 

Ciclosporin was stopped in one case due to significant acute nephro­

toxicity. 
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In no cases there was toxicity related to intake of 

antischistosomal drugs. In those received prednisolone, one deve-

loped osteoporosis and another suffered from steroid diabetes and 

gastro intestinal haemorrhage. In those received ciclosporin two & 

suffered from nephrotoxicity and one suffered from hepatotoxicity. 

Histopathologic reevaluation showed no regression of the lesion in 

any of the three groups. Progression of kidney lesion was observed 

in 2 in group I, 1 in group II and 2 cases in group III. 

CONCLUSION 

We have concluded that within the observation period, in 

patients with established schistosmal nephropathy, non of the tried 

therapeutic regimens will induce regression of the disease or pro-

longed remission. 
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Il1I1UlIDTACTOlIi GLOt1ERULOPATHY: WHAT ABOUT THERAPY? 

C. ROLLIND, R. COPPO, 6. BELTRAl'fE, R. NOV AJlA, D. ROCCATELLO, B. BASOLO., A. 
AMORE, G. MARTINA, G. PICCOLI 

Nefrologia !1l?dica e DiI'artimento di Seienze Biomediche e Oncologia Umana. 
Ur.ivGorsit" di Torino. Division ... di HGofrologiQ. Go DiQ.lisi. O~p ... dQ.l ... Huon 
Astanteria ['!artini. Torino. 

11ITKODtl(:TION 

Immunotactoid glomerulopathy (ITGP) was ider.tified in 198.'5 by Korbet (1). 

Its histologic characteristic is the l,resene'e on eled.l"On microscopy of 

mesangial and/or parietal strc~tured deposits with fibrillar or microtubular 

configuration, while light microscopy and immUllofluoresc.ence aspects are nor. 

specific. No reports about theraI.eutic approaches are found in the 

li tGol"a t ure .; only one case (2).. sl.1ifering from ITGP and vasculi tis , was 

treated by steroids bllt. nor the posology nor the response are mentioned. We 

are herein presenting a clinical stooy of 8 patient.s who ~re given different 

t.herapeutic schedules. 

tlATEfUALS AND tlETHODS 

In a recent review of t.he renal biopsies J.erformed in our t.own ar.d examined 

by the Pathology Department of the University of Turin among the cases which 

had been considered "non classified" or "atypical".. 8 ca::.es of ITGP ~l"e 

identified. They all l'1"esented the typical stnctured deposits. !1l?an age of 

patients .. 5 males ar.d 3 females, was 26.5 ,j, 13.8 years. Follow-up l"anged from 

31 to 156 months (mean 79.6 ,j, 51.6 months). At t.he onset mean proteinuria was 

3.7 ;I, 2. Eo g/day. 6/8 patients ur.der~nt rer",l biopsy because of a nephrotiC 

nnge proteinuria, 1 (FP) because of art acute nephritic syndrome.. 1 (VB) 

because of mine.r urinary ahrlOrmali ties ar.d symptoms of systemic disease. 

Hematuria was present in 6/8 pat.ients blJ.t. in only one (FP) it was important. 

Ri>nal fur.ction was normal in 5/8 patients, IROdestl y compl"omised in :;: (Btl .. 

(tI), and severely in 1 (FP). t1ean creatirtirte was 1.~. :I: 1. 3 m¢·. HyperteIl5ion 

was present ir. 4 patients. Immunologic investigations wen' negative or normal 

in most patients. Only 1 patient (CA) had a sporadic positivity for ANA. Two 

patients (tlB., VB) ~re given no therapy, the former .. with nephrotic range 
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protein.uria, on. his OWI, will, the latter becau:.e of the too modest urir.ary 

abnormaliti~s. Thr~~ pati~nts ~r~ tr~at~d by indom~thaoin: CA 150 mg daily 

for B years, Ctl 200 mg daily for 3 years; tlF 100 mg daily for a few months. 

One patien.t (Btl), because of his diabetes secon.dary to pancreatectomy, was 

n.ot given. predmsoM' but. chloT8.mboc:il doM' 10 mg daily for a t.est. period of 

orlB mont.h. He had a carcinoma of the pancreas head B years before which was 

treated by removal of pancreas and spleen. One patient (Ltl) was started on 

predmsone 100 mg/day, cyclophosphamide 100 mg/day. The last patien.t (FF) had 

an. acute M'pbritic syndrome wit.h a rapidly progressive reI~l failure. At,IgGK 

mone.clonal gammopathy of unidentified sign.ificance (I1SUS), but no Benc~ JOM'S 

prot.einuria , was detected. We per forllled a trea tment wi th 3x 1 9 

metlUlpredI'lisoloM' pulses, .followed by '50 mg predI'lisoM' daily am 

cyclophosphamide 100 mg daily in association t.o 8 plasma exchanges. During 

the followir.g y~ar, 6 cycl~s wer~ p~rform~d of pr~drd.soIIB 50 mg/day plus 

cyclophosphamide 100 mg/day for 6 days. Two relapses occurred afterwards and 

at, ar.alogous t.reatment was applied. After the last. OM' the patien.t was 

main.t.airlBd on. a t.herapy of low dose st.eroids (deflazacort. 30 mg every ot.her 

day) and monthly cyclophosphamide cycles (100 mg daily for 5 days). 

RESULTS 

LII was lost from follow-up after few Months. Renal situation of IfiI and TB, 

who received n.o treatment, was stable after 31 and 87 months. Of the 3 

pat.ier,t.s treated by indomet.hacin. on.1y OM' (CA) had a good redoc:tion. of 

protein.uria (from 5 t.o 0.5 g/day). Two at.tempts to discontilL1lE' the drug were 

followed by immediate relapses of proteinuria (from 0.2 to 4 g/day and from 

0.6 to 7 g/day). Rer.al function. modestly worseM'd in these years_ ell had a 

poor respon.se: prot.einuria was stable around 4 gJday. Rer.al failure slowly 

progressed over 10 years. Of the last patient (tlF) we obs~rved no response 

over the few months of treatMent as of the patient treated by the test period 

of chloT8.mboc:il (BIf) . The respon.se in. FF was good: few days after the 

st.art.ing of t.herapy we observed a rapid improvemen.t. of the rer.al parameters. 

At ~ach r~laps~ the respoIlS~ was satisfactory again. At the end of follow-up 

(35 months) cyclophosphamide cycles perMitted to Maintain st.able renal 

fw.ction.. 

DISCUSSION 

As the pathogeM'sis of ITSP is still unkn.own. the T8.t.ior.al basis for t.hese 

t.herapeut.ic approaches were provided most.ly by the ar.alysis of histologic 
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aDd cliDical data of each patient aDd frOID SOIIt' gmeral considerations. 

Case FP had a very peculiar cliDicd presentation. Extraoapillary 

proliferation aDd inflaMmatory as~ts ot~r than rapidly progressi~ renal 

failure .. de the rational for the initial tberapy .. hih ns repeated at the 

relapses. The COMbined treatments per.itted to obtain q"Oi.ct i.prO"fnents ill. 

renal parameters. Bowver we are anre that this good response mght be 

referred to a good effect on the extraoapillary prOliferation rather than on 

the typical iM1lllOtactoid lesiollS. BowYer the repeated positiye outco.e of 

therapy would suggest a direct effect on the ITSP itseU. liIreoyer it can DOt 

be excluded that a superiMposed nephritis- ns associated. Besides, the 

presence of stnotwed deposits _de from proteic _terial suggnted a 

correlation between IIOlIOClonal gallllOpathy alld glOlDeI1Jlar disease. Ie can 

suppose that the paraprotein, precipitating itself, or detenaiDing the 

precipitation of other ser_ proteins into the tidnItJ, had contributed to the 

fOnRation of the i_UlIOtactoid deposits. 'fhe beDefic effect of PE .ight 

likely be due to the remoyal of unknown factors MOdulating the precipitation 

of these proteins aDd hence the expression of the disease. In this sense we 

applied also chemiotherapic cycles siMilar to those perforMed in .yeloma 

which perMitted to .aintain a quite lODg stabilization of the disease. Of the 

2 patients treated by iDdOlDethacin for long ti_ only ODe slIowed a good 

response. As in other nephropathies, the antiprotrill.uric effect Might be 

related to hemodynaMic HChaDisms or to other ~xplaiMd effects on blood 

flow intrarenal distribution which could lIIOdify the glOlierular response to an 

illllroIlOlogic aggression (3). This patient progressed yerr slowly tonrds renal 

failwe. Since BDrbet identified in proteinuria a negatiye prognostic factor, 

this good cliDioal cowse _y be referred to a better control of proteinuria 

or to a good direct effect of indOllethacin on the progression of the disease. 

The data reported are oIlly anecdoctic; herce it sens diffiC1Jl.t to dra .. 

defiDitiYe cooolusions. Anyhow it would SHIIII that .. hen signs of striking 

activity of the disease are present an aggressiYe treatment .ay be 

s1JCCeSsful. 
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RENAL PRESENTATION IS NOT A RELEVANT FACTOR IN PREDICTING 
RENAL OUTCOME IN PATIENTS WITH SYSTEMIC LUPUS 

G. FUIANO, P. STANZIALE, M. VISCIONE, V. SEPE, B. GUIDA, 
G. MARINELLI, G. COLUCCI, D. SABELLA, M. BALLETTA 

Department of Nephrology II Faculty of Medicine Naples 
Italy 

INTRODUCTION 

Lupus nephritis is the most important cause of death 

in patients with systemic lupus erythematous (1-4). For 

this reason, an early biologic and clinic evaluation 

could be of great prognostic rilevance. 

To verify if any correlation exists between the 

functional renal involvement at presentation and the 

evolution of lupus nephritis, we analyzed data from 2~ 

patients with different degrees of renal involvement. 

PATIENTS AND METHODS 

Twenty patients with lupus nephritis (18 F, 2 M) 

were divided in two groups according to renal function 

and proteinuria. Group 1 (n = 5, mean age 27.7 yrs ± 9.2 

SD). patients with serum creatinine < 1.5 mg/dl and 

proteinuria < 3 g/24 hr. Group 2 (n = 15, mean age 23.9 

yrs ± 6.6 SD): patients with serum creatinine> 1.5 mg/dl 

andlor proteinuria> 3 g/24 hr. Sexteen patients 

underwent renal biopsy. Specimens were processed for 

optical microscopy using conventional technique 

immunohistological studies were performed using a direct 

immunofluorescence method on frozen tissue. Renal 

histology was reviewed by three of us (GF, PS, MB). 

Morphologic diagnosis was made according to W.H.O. 

classification. The employed immunosuppressive therapy is 

shown in table 1. 
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Table 1. Histological findings and immunosuppressive 
therapy 

Methylprednisolone (MP) MP + Azathioprine 
Category Pat. Mean dos. SD Pat. 
(WHO class) (n) (mg> (n) 

I Normal 0 0 0 0 
LM/EM/IF 

II Mesangial 
changes 
II A 0 0 0 0 
II B 3 70 26.4 0 

III Foc. and 4 61.7 13.6 0 
seg. prol. 
GN 

IV Diffuse 3 158.3 123.3 4 
prol GN 

V Membr. 1 25 0 1 
Lupus 
Nephritis 

Mean follow up was 36 months; clinical laboratory tests 

were determined by standard laboratory procedures. Seven 

patients were on antihypertensive therapy. Differences 

between the two groups were analyzed by Student"s t test. 

RESULTS 

Table 2 and table 3 show the main laboratory 

findings at presentation and at last control 

in both groups, respectively. 

Table 2. Laboratory findings at presentation 

Serum cret. mg/dl 
Creat. clear. ml/min 
Serum alb. g/dl 
ESR mm/hour 
Blood hemog. g/dl 
White cells x 1000 
Plateles x 1000 
% PAT. WITH C3% < 66 
% pat. with C4% < 67 
% pat. Ab anti-DNA pas. 
Proteinuria g/24 h 

Group 1 
mean SD 

0.87 
72.75 
3.30 
33.25 
13 
6.45 
233 
50 
67 
20 
1.13 

0.23 
20.24 
0.35 
24.89 
1.8 
2.6 

0.64 

Group 2 
mean SD 

1.22 
74.5 
1.92 
76.9 
10.5 
6.9 
182 
62.5 
66.7 
73.3 
6.04 

0.62 
36.47 
0.79 
31.86 
1.53 
3.7 
753 

3.58 
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Table 3. Laboratory findings at the last control 

Group 1 Group 2 
mean SD mean SD 

Serum cret. mg/dl 1.12 fD.28 1.66 1.41 
Cret. clear. mL/min 53.1 1.6 78.76 57.5 
Serum alb. g/dl 3.15 fD.75 3.fD7 1.35 
ESR mm/hour 43.5 11.5 13.fD 2.fD 
Blood hemogl. g/dl 13.8 2.9 14.3 1.1 
Whi te cells x IfDfDfD 11.7 5.9 12.1 6.5 
Platelets x IfDfDfD 21fD 57 183 63 
Proteinuria g/24 h 4.17 2.fD2 3.61 1.54 

A rapid and steady normalization of both serum albumine 

and blood hemoglobin was observed in group 2 (1.92 ± fD.8 

vs 3.fD7 g/dl and IfD.5 ± 1.53 vs 14.3 ± 1.1 g/dl, P < 
fD.f(5). Renal function remained unchanged in both groups. 

Twenty-four hours proteinuria significantly increased 

(1.13 ± fD.64 vs 4.17 ± 2.fD2 g/24 hr, p < fD.f(5) in 

patients of group 1, while decreased (6.fD ± 3.58 vs 3.61 

± 1.54 , P < fD.f(5) in patients of group 2. Blood pressure 

was kept within normal values in both groups; clinical 

symptoms ameliorated in 5 patients. One patient developed 

end stage renal failure and underwent a regular dialysis 

treatment 12 months after the first control. 

DISCUSSION 

A prognostic evaluation of lupus nephritis on the 

basis of the sole histology is impossible as its course 

is variable and glomerular changes are often multiform 

and susceptible of spontaneus modifications (5). It is 

also possible that severe glomerular changes are present 

without a clinical renal involvement (6). For this reason 

in this study we tried to perform a prognostic evaluation 

on the basis of the degree of functional renal 

involvement at presentation. At the end of follow-up, no 

difference in renal function and daily proteinuria was 

observed between the two groups. Therefore we conclude 

that a worse renal functional involvement at presentation 
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does not indicate a poor prognosis, provided that blood 

pressure and relapses of acute episodes are properly 

treated. 
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IS TUBULOINTERSTITIAL DAMAGE A RELIABLE INDEX FOR 
PREDICTING RENAL OUTCOME IN PRIMARY MEMBRANOUS 
NEPHROPATHY ? 

P. Stanziale, V. Sepe, M.M. Balletta, A. Esposito, G. 
Colucci, P. Cianfrone, N. Comi, G. Fuiano 
Dept. of Nephrology, 2nd Faculty of Medicine, University 
of Naples, Italy 

INTRODUCTION 

Interstitial changes are often observed in primar~ 

glomerular disease. However, the severity of these 

changes is not al~ays mirrored by the glomerular 

involvement. Aim of this study is to evaluate if the 

presence of tubular, interstitial and vascular changes 

can predict the renal outcome of primary membranous 

glomerulonephritis (MGN). 

PATIENTS AND METHODS 

The analysis was performed on 65 patients with primary 

MGN. The patients were grouped on the basis of renal 

function in Group 1 (creatinine clearance, Ccr, ~ 80 mIl 

min; Grl) and Group 2 (Ccr < 80 ml/min; Gr2). All 

biopsies were reviewed by 4 of the authors without 

knowing the identity of the patients and were scored for 

glomerular stage, tubulo-interstitial and vascular 

changes: in particular, the following lesions were 

sought and evaluated: interstitial infiltrates, 

fibrosis, tubular dilations and atrophy and vascular 

sclerosis and intimal hyperplasia. All patients were 

followed for at least 26 months and clinical and 

laboratory controls were performed at least every three 

months, although the majority of them were checked 

monthly, particularly during the first 6 months after 

histological diagnosis and during steroid treatment. 

The main clinical and laboratory features of patients 

are reported in Table I. 
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Table I. Clinical and laboratory features of patients 
at the time of histological diagnosis (M±SD) 

Gr 1 
Gr 2 

** Time to* Pro 
N Age Ma onset tein 

yrs 

37 39±16 
28 53±14 

les Pr NS ns uria 

mts 

55 15 75 10 
71 29 71 

g/day 

6.2±3.0 
7.3±4.2 

Se ** 
rum 
Crea 

mg/dL 

0.9±0.2 
1.4±1.5 

Fol** 
low 
-up 

mts 

47±32 
26±33 

*Pr=proteinuria; NS=nephrotic syndrome; ns=nephritic 
syndrome; **p<0.05 

HISTOLOGICAL STAGE 

Group 1: 10 had stage 1, 26 stage 2 and 1 stage 3; 

Group 2: 3 had stage 1, 21 stage 2 and 4 stage 3. 

STATISTICAL ANALYSIS 

Paired and unpaired t-test, Fisher's exact test and 

analysis of variance with repeated measures were used. 

RESULTS 

No difference was found between the two groups as 

regard to interstitial infiltrates and tubular or 

vascular changes: interstitial infiltrates were in fact 

present in 6 of Gr1 and in 12 of Gr2; tubular atrophy in 

17 of Gr 1 and in 16 of Gr 2; arteriolar degenerative 

changes (mainly hyalinosis) were present in 8 of Gr1 and 

in 10 of Gr2. By contrast, patients of Group 2 presented 

a higher incidence and severity of interstitial fibrosis: 

moderate to severe interstitial fibrosis was in fact 

found in 2 patients of Gr1 (5%) and in 7 (25%) of Gr2 (p 

< 0.05). The incidence of obsolete glomeruli was not 

different between the two groups and in no case was 

greater than 10% of the total number (Table II). 

The observations of creatinine, creatinine clearance, 

blood pressure and proteinuria are shown in Table III. 

Gr2 patients were significantly older than patients 



126 

of Grl (p<0.02): this was particularly evident for 

patients of Gr2 with second stage MGN. At the last 

follow-up (i.e. after 47±32 and 26±33 months in Grl and 

Gr2 respectively) creatinine clearance was greater in 

Grl than Gr2 (84±31 vs 49±24 mL/min respectively; 

p<0.01). Renal function, as assesed by creatinine 

clearance, decreased in a different way (p<0.01) in both 

groups. 

Table II. Histological findings 

absent 
Gr1 Gr2 

Yo 

mild 
Grl Gr2 

Yo 

moderate severe 
Grl Gr2 Grl Gr2 

Yo Yo 
--------------------------------------------------------
Int. infiltrates 84 57 11 32 5 11 
Int. fibrosis 49 21 46 54 5 18 7 
Tub. atrophy 54 43 43 39 3 14 4 
Tub. dilation 100 89 11 
Art. changes 78 64 22 32 4 
Obsolete glo. Bl 61 19 35 4 
Int.=interstitial; Tub.=tubular; Art.=arter~olar; 
glo.=glomeruli 

Table III. Laboratory findings (M±SO) 

Crea 
Pro.u 
Ccr 
PAs 
PAd 

Time to 
onset 

Grl Gr2 

0.9±0.2*1.4±1.5 
6.2±3.0 7.3±4.2 
108±17 * 56±17 
133±19 145±29 
81±11 84±13 

After 6 
months 

Gr1 Gr2 

0.9±0.2*1.5±1.0 
4.5±3.9 4.9±4.6 
101±25 * 60±23 
135±20 146±29 
81±16 86±13 

At the last 
follow-up 

Gr 1 Gr2 

1.4±1.1 2.4±2.6 
5.2±5.4 3.2±4.2 

84±31 * 49±24 
138±25 150±25 
82±13 90±13 

*p<0.01; Crea=serum creatinine mg/dL; Ccr= creatinine 
clearance mL/min;Pro.u=proteinuria g/day; PAs=systolic 
blood pressure mmHg; PAd=diastolic blood pressure mmHg 
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CONCLUSIONS 

Patients of Gr2, with more severe renal functional 

impairment at the last follow-up, showed a more severe 

tubulointerstitial damage (1,2). 

Age of Gr2 patients was significantly greater than 

Gr1, this may be responsible of the tubulointerstitial 

findings. Nevertheless, the different degree of renal 

functional impairment in the two groups, suggests that 

tubulointerstitial damage at the onset of MGN may be a 

reliable index for predicting renal outcome of MGN. 
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SERUM IgA IN CHILDREN WITH ACUTE POST-INFECTIOUS GLOMERULONEPHRITIS 
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D. NATOLI. 

Servizio Nefrologia e Dialisi, Laboratorio Analisi, Ospedale dei 
Bambini "G. Di Cristina", Piazza Montalto, 90134 Palermo, Italy 

I NTRODUCTI ON 

Elevated serum IgA levels have been reported in a variable 

percentage of patients affected by IgA nephropathy (1) but also in 

other glomerulopathies (2). Reports on IgA levels in patients 

affected by acute post-infectious glomerulonephritis (AGN) are 

scanty (3). We therefore undertook a retrospective study on serum 

levels of IgA in children with AGN admitted to our Service. 

MATERIALS AND METHODS 

During the last seven years 186 children have been admitted for 

AGN. In order to exclude other glomerular diseases the analysis of 

data was restricted to those patients who had a low serum C3 on 

admission which rose to the normal range within 8 weeks. Serum 

levels of immunoglobulins (Ig) were determined on admission and at 

any subsequent visit in most patients and in a control group of 114 

children who had no apparent renal, gastrointestinal or respiratory 

disease. Behring nephelometer and antisera were used for the 

measurements. Serum IgA were considered elevated when above two 

standard deviations from the mean of the control group of the same 

age. Statistical analysis included the Student's and the chi-square 

tests. 
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RESUL TS 

Table 1. Serum Ig levels in children of the contol group. 

Age (yrs) 1-3 3-5 5-7 7-9 9-11 11 
No 29 28 20 21 10 6 
1 gA (lIliSb) 65;1;27 94;t39 116;t36 140;1;41 140;t44 117;t26 
IgM 160;1;59 1 55;t69 159;1;62 175;1;70 150,t40 1 52.±66 
IgG 

" 976;t229 1100±296 1303±221 1406:t21O 1374;t204 1160;!;112 

Serum Ig were available on admission in 131 patients (88 males 

and 43 females) affected by AGN; age ranged from 1 to 13 years 

(mean ± SD = 6.0 ;!; 2.3). IgA were elevated in 44 (34~o), IgG in 49 

(37%) and IgM in 9 (7%) patients. Thirteen patients had high IgA 

and normal IgG and IgM. Only 2 patients had significantly low 

levels of IgA. Age, sex, serum creatinine were not significantly 

different in patients with high serum IgA levels. No significant 

correlation has been observed between serum levels of IgA or IgG 

and antistreptolysin-O titles. Serum Ig levels during the follow-up 

(23 ;t 15 months) in 68 patients showed a decrease with time (Fig. 

1). Sixty-eight patients have been followed for a minimum of one 

year and had at least 3 measurements of Ig; 13 (9~o) had serum IgA 

consistently elevated. Clinical and laboratory data were not 

different in these patients when compared with the others. 

Hematuria was still present after one year of follow-up in 17 of 68 

patients; only 4 had high serum IgA on admission and in none of 

these persisted elevated. 

% 
20 

A. 

A 

Fig. 1. Percentage of Ig values above 2 SD from the mean of 
controls (Table 1) in children with AGN on admission (A), after 3 
months (8) and after 3 to 65 months (C). 
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DISCUSSION 

IgA is the predominant immunoglobulin in the external secretions 

of humans, but the physiological role of IgA in blood is poorly 

understood (4). Serum IgA are elevated in patients affected by IgA 

nephropathy and other glomerular diseases (2). Some authors have 

noticed a strict correlation between serum IgA levels and IgA 

deposition in the glomeruli (2) • Post-streptococcal acute 

glomerulonephritis is still a common disease in Sicily (5). IgA 

nephropathy in the context of a previous acute glomerulonephritis 

has been recently described (6). Elevated serum concentrations of 

IgG and IgM but not IgA have been reported in AGN (3) j children 

were included in this study but normal values of serum IgA were 

questiomable. Our data show that serum IgA levels may be elevated 

in AGN in children at the onset of the disease but also after 

recovery. Children with high levels of IgA are not different from 

the others as far as clinical and laboratory data or prognosis are 

concerned. 
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EPIDEMIOLOGY OF IDIOPATHIC GLOMERULAR DISEASE IN A FRENCH 
AREA: A PROSPECTIVE STUDY 

P.SIMON, MP.RAMEE, KS.ANG, G.CAM 

Department of nephrology, La Beauchee Hopital 22000 SAINT -BRIEUC, 

FRANCE 

INTRODUCTION 

For the diagnosis of idiopathic glomerular disease (IGD),renal 

biopsy is required. Indications for renal biopsy may varie from country to 

country (1) and these geographic variationlS in the incidence and prevalence 

of IGD may, at least in part, reflect differences in the indications for 

renal biopsy. On the other hand, these observed differences may be also 

influenced by screening procedures for detecting asymptomatic patients. 

This data would be particularly true to explain incidence rates of IgA 

nephropathy found much lower in United States and United Kingdom than 

in France or Japan where young people and workers undergo routine 

screenings for renal disease (1) (2). In this prospective study, the incidence 

of IGD in a adult population over 15 years of age was determined by means 

of renal biopsies taken for a period of twelve years (1976-1987). Because a 

close cooperation with public health institutions for detecting renal disea­

ses we were able to approach the real incidence of IGD in a French area. 

PATIENTS AND METHODS 

Patients The study was conducted between January 1976 and December 

1987. Renal biopsy was indicated in 786 patients over 15 years of age who 

were born and lived in the studied area. Indications for renal biopsy were: 

1) recent onset uremia, 2) recent onset nephroctic syndrome, 3) hematuria 

and significant proteinuria (24 H proteinuria> 0,2 g but <: 3 g), 4) chronic 

microscopic hematuria ( > 50000 cells/mO or recurrent macroscopic 

hematuria in the presence of a normal urologic workup, 5) chronic 

idiopathic proteinuria with or without hypertension. Contra-indications for 
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renal biopsy included the absence of one kidney, coagulation disorders, 

urinary tract infections and urogical abnormalities. Excluded from the 

study were glomerulonephritis secondary to systemic diseases (inclusive 

diabete meHitus, cirrhosis of the liver, Schonlein-Henoch purpura) and 

familial hematuria. 

Analysis of renal biopsy All renal biopsies were processed and stained for 

light microscopy and immunohistochemistry using pOlyclonal antisera a­

gainst human IgG, IgM, IgA, C3, Clq. Electron microscopy study of biopsy 

specimens was done only in patients with familial hematuria and those 

deriving from known Alport families (excluded from the study). All 

specimens were analysed by the same pathologist (MPR). Biopsies had to 

contain more than 5 glomeruli. The number of biopsies classified as 

technical failure was less than 1,5 % (n=12) 

Method for the estimation of incidence of PGD In this area, the two census 

of population taken in 1977 and 1982 showed population growth of minor 

importance (less than 1 %). This area had the criteria to qualify as a 

"statistical area" (3) : 1) a large population nucleus with one city with 80 

000 residents, 2) a total population of about 400 000 inhabitants, 3) 

adjacent communities that were well-integrated socially and economically 

with the major population nucleus. Finally, this area had a homogeneous 

and stable population in terms of migratory behaviour. Biopsies were taken 

in the single hospital nephrology unit that served the population of this 

area. Comparisons of incidence were made between for 4 years periods: 

period A 1976-79 ; period B, 1980-83 ; period C, 1984-87 for which the 

number of renal biopsies was 246, 294 and 241 respectively. 

RESULTS 

IGD was diagnosed in 401 patients (51,3%) corresponding to a 

prevalence for 12 years of 1/ 1 000 about. As shown in Fig. 1, the incidence 

of IGD decreased during the period C (7,2 per 105) compared to periods A 

and B (8,6 and 9,2 per 10\ IgA nephropathy (IgAN) was the commonest of 

IGD (34,2%) and its incidence remained stable for the period under review: 

2,6 (A), 3,2 (B) and 2,8 (C) per 105• For membranous nephropathy (MN), 
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crescentic idiopathic glomerulonephritis (IGN), mesangial proliferative glo­

merulonephritis (mes PGN) and focal glomerulosclerosis (FGS), annual 

incidence did not change significantly. In contrast, a significant dec rease of 

incidence was observed for lipoid nephrosis (MC) : I (A), I (B) and 0,35 (C) 

per 105, membranoproliferative GN (MPGN) : 1,2 (A), 0,25 (B) and 0,3 (C) 

per 105 and post-streptococcal acute GN (AGN) : 0,6 (A), 0,12 (B) and ° 
(C) per 105. Among 278 patients who were starting dialysis for the period 

under review, 82 (29,5%) had IGD and 80,2% of those had undergone renal 

biopsy. IgAN was the first cause of end stage renal failure (ESRF) (J 5%, 

incidence 0,85 per 105) before diabete H 2%, 0,79 per 105). This study 

confirms the decrease of the incidence of MPGN, AGN and MN, and 

demonstrates that IgAN is not only the commonest of IGD but also among 

the most frequent causes of ESRF. 
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Fig. 1 Incidence of idiopathic glomerular disease and histological forms 

diagnosed by renal biopsy. 
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Plasma Exchange in Acute Renal Failure 



Clinical course of rapidly progressive glomerulonephritis during 
immunosuppressive therapy, plasmaexchange and without specific 
therapy 

Metz-Kurschel, U., Daul, A., Graben, N. 
Department of Renal and Hypertensive diseases, University of Essen, 
Hufelandstr. 55, D 4300 Essen, FRG. 

Introduction 

Rapidly progressive glomerulonephritis is an entity of glomerulonephritis with a 
fulminant progressively downhill course accompanied by oliguria or anuria. 
In 1925 Theodor Fahr used the term subacute glomerulonephritis to emphazise the 
protracted course and to contrast it with the ordinarily self-limited course of acute 
glomerulonephritis. 
In strict sence the "term rapidly progressive" describes the clinical course of the 
glomerulonephritis. Conversely today the term is used to describe the biopsy 
picture of this glomerulonephritis. 
Histologically the most striking feature is the accumulation of cells within the 
Bowman's space, so called crescents. Since patients with the clinical picture of 
rapid progressively glomerulonephritis (RPGN) may be found on biopsy to have 
endocappillary proliferative or necrotizing glomerulonephritis with crescentic 
lesions, it would seem preferable to avoid the use of a clinical term to describe 
pathological appearances (1). 
It is generally accepted that the prognosis of RPGN is poor and that in absence of 
hemodialysis patients will die within several weeks or months. 
Furthermore there are some prognostic criterions basing upon several findings in 
renal biopsies and upon the clinical course underlying the poor prognosis. 
A poor prognosis is indicated when 70 % or more of the glomeruli are affected or 
when the biopsy picture shows severe tubular atrophy and interstitial fibrosis or 
extensive glomerular fibrosis (1). 
To prevent progression of RPGN several therapies were initiated during the last 20 
years. Besides glucosteroids even in high doses of 1000 mg/day, trials with 
cytotoxic agents such as cyclophosphamide and I or azathioprine in some patients 
combined with plasmaexchange were investigated (2,3,4). 
Fibrinrelated antigenes in the glomerular lesions lead to the use of anticoagulants. 
All studies using heparin or warfarin in conventional doses showed no benefit 
refering to renal function (4,6,7). 
In our study we investigated whether there is a positive effect in regard to renal 
function in patients treated with glucosteroids combined with cytotoxic agents with 
or without plasmaexchange in contrast to patients without specific therapy. 
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Patients and methods 

Retrospectively we investigated the data of 31 patients. 
Since 1971 we observed 31 patients, 18 males and 13 females with histologically 
proven rapidly progressive glomerulonephritis. The age ranged between 24 and 69 
years. 
In 17 patients there was no hint of an underlying disease. In these patients RPGN is 
called primary or idiopathic RPGN or idiopathic diffuse crescentic 
glomerulonephritis. In 5 patients RPGN occured in association with various 
infectious diseases. In 7 patients RPGN occured in association with Wegener's 
granulomatosis, in 2 patients with systemic lupus erythematodes. 
We divided our patients into 3 groups. Patients of group IS received combined 
immunsuppressive therapy, consisting of prednisone, azathioprine and lor 
cyclophosphamide. Patients of group PS received plasmaexchange , additionally. 
Patients of group WT received no specific therapy. 
At the onset of therapy 16 patients presented with end stage renal failure, 5 of 
group IS, 5 of group PS and 6 of group WTthe others with impaired renal function. 
The histological picture showed in all 31 patients in more than 70 % crescents. 
Additionally in 4 patients the glomerular tuft showed areas of fibrinoid necrosis. In 
the majoritiy of patients RPGN was accompanied by acute renal failure. 
As I said patients of group IS and PS were treated with cytotoxic agents. 11 patients 
were treated with a threefold combined chemotherapy consisting of prednisone, 
cyclophosphamide and azathioprine. 5 patients received prednisone in a dose of 1,5 
mglkg b.w. and cyclophosphamide, and 5 other patients received a combination of 
these 2 agents, but prednisone in a dose of 1000 mg. 
Therapy was given at least 8 weeks, in responders up to 1 year. 
8 patients of group PS were treated with plasmaexchange (5 I, 3 times the week), 
additionally. 
10 patients of group WT received never immunsuppressive therapy nor 
plasmapheresis. 
One year after initiation of therapy 5 patients of group IS were still on 
hemodialysis, 5 had impaired renal function and 3 had died following infectious 
diseases during chemotherapy. After 5 years renal function had worsened in 2 
patients. By that time 7 patients were on hemodialysis, 3 had impaired renal 
function and 3 were dead (Fig. 1). 
In group PS during the first year 3 patients had temporarily improvement of renal 
function, 2 patients died following infectious diseases and 2 patients remained still 
on hemodialysis. After 5 years 3 patients are on hemodialysis, only 1 of 8 patients 
had impaired renal function and 2 patients had died additionally due to progression 
of underlying diseases (Fig. 1). 
Only in group WT 4 patients had normal renal function after 5 years, 3 are on 
hemodialysis and 3 had died. The reason of death was independent of RPGN (Fig. 1). 
In all 4 patients, having normal renal function after 5 years, RPGN occured after 
various bacterial infectious. All these patients did not received cytotoxic 
chemotherapy or plasmaexchange at any time. The only therapeutic agents given to 
them were antimicrobial agents. If neccessary they reveived antihypertensive 
drugs and hemodialysis. 
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RPGN 
n = 31 

IS PS WT 
13 8 10 

IRF HD + IRF HD + NRF IRF HD 

""fora tharapj 8 5 - 3 5 - - 4 6 
after initial. 

harapy 

0·1 year 5 5 3 4 2 2 4 2 4 

'·4 years 5 5 3 2 4 2 4 2 2 

5 years 3 7 3 1 3 4 4 0 3 
IS - immunsuppressive therapy PS - Plasmaexchange, WT = without specific therapy 
IRF = impaired renal function, NRF-normal renal function HD - Hemodialysis 

Fig. 1: Clinical course of RPGN in 31 patients during immunosuppressive therapy 
(IS). plasmaseperation (PS) and without specific therapy (WT). 

Discussion 

In general the outlook for recovery in patients with RPGN is poor. Our data show 
that the prognosis of RPGN depended on the assumed pathogenetic pathway. RPGN in 
connection with infectious diseases needs no other specific therapy than antibiotics 
and had a very good prognosis concerning renal function if the infection is 
eliminated. Glucosteroids and / or cytotoxic agents or plasmaexchange may be 
hazardous in these patients because of septic complications. For this reason it is 
necesarry to exclude an underlying infectious disease before starting 
immunsuppressive chemotherapy. 
Besides the patients with RPGN and infectious diseases there were no other patients 
with normal renal function after 5 years. All other patients had only temporarily 
improvement of renal function or they remained on hemodialysis or they died. 
In patients with primary RPGN without infections there was no additional positive 
effect in the group tr.eated with membrane plasmaexchange compared with patients 
treated only immunsuppressive. Only patients with Wegener's granulomatosis or 
lupus erythematodes and secondary RPGN benefit from plasmapheresis with regard 
to their renal function and the symptoms of the underlying diseases. These data are 
in accordance to the literature. In 1988 a german multicenter study showed that 
patients treated with immunosuppressive therapy and plasmasperation had no 
better prognosis than patients treated only with immunosuppressive therapy (8). 
To avoid septic complications it is necessary to exclude underlying infectious 
diseases before starting therapy. Patients with primary RPGN without infections 
are to be treated only with immunosuppressive therapy. Only patients with 
secondary RPGN should be treated with immunosuppressive therapy and 
plasmaseperation. 
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PLASMA EXCHAr«;E IN 'l'REA'l'MENl' OF ACl1l'E VASCULAR REJIDl'IOO' 
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D.GAKIS. M.PAPADIMITRIW. 

Departement of Nepthrology. Hippokraticn General tbspiotal. Aristo­
telial liliversi ty of 'lhessalcnild-Greece. 

INTRODUCTION 

Renal transplant relection may occur as a result of both cellular and humoral 

immunologic inJury_ Recently, plasma exchange has been used as an adjunct to 

immunosuppressive therapy in order to reverse humoral rejecrtion episodes in the 

early posttransplant period 1-5_ 

In this paper we report our experience with the use of plasma exchange therapy in 

renal transplant recipients with proven histologic evidence of acute vascular rejection 

and who were unresponsive to conventional immunosuppressive treatment_ 

PATIENTS AND METHODS 

From 1980 to December 1987 a total of 1 S3 kidney transplants were performed in 150 

patients (114 LRD, 39CD) with chronic renal failure. 

Twelve of 17 pts underwent percutaneous needle biopsy of the allograft to obtain 

histological confirmation of the diagnosis of rejection before P.E. was performed. 

The characteristic histologic findings consisted of arterular intimal damage 

characterized by endothelial cell proliferation with or without fibrinoid necrosis of 

the glomerular cap_ A total of 17 pts (9 males) who were unresponsive to 

conventional treatment were subjected to plasmapheresis. The mean age of the pts 

was 31 yrs (range 18-47 yrs) All were first graft recipients (15 from a LRD, 2 from a CD). 

In 11 pts the initial standard immunosuppressive regiment consisted of azathioprine 

1 mg/kg/day, MP 0 15 mg/kg/day and CyA 4-5mg/kg/day. In 6 cases 

immunosuppressive therapy consisted of azathioprine 1.5-2.5 mg/kg/day and MP 

0.30-0.40 mg/kg/day. 

PE treatment was performed with a flat plate membrane plasma separator (TPE 

System Cobe). DUring each treatment a total of 3 to 4L of plasma were removed and 

simultaneously replaced with 4% albumin and Ringer's Lactate solution. 
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Before, during and after each PE treatment we studied the following immunologic 

parameters:serum immunoglobulin levels, C3, C4 and factor B, were measured by 

radioimmunodiffusion. Cytotoxic antibodies (anti HLA-A or B) were detected by 

utilizing microlymphocytotoxicity test. T-cell subsets were studied by monoclonal 

antibodies using OKT3, OKT4, OKT8 monoclonal antibodies (Ortho Pharmaceutical 

Corp Raritan NJ). 

Biochemical, hematological and radionuclide evaluations of renal transplant 

function (99m Tc DTPA) were performed in all cases. 

RESULTS 

Nine of 17 pts (53%) showed an excellent response with complete reversal of the 

rejection episode. Four of 17 pts (23,5%) demonstrated a partial response and 4 pts 

(23,5%) showed no response. The changes in immunoglobulin levels were significant 

but varied from patient to patient. We observed a 10-48% decrease in IgG, up to 60% 

in IgA and up to 28% in IgM, serum levels. However, immunoglobulin levels returned 

to pretreatment levels within ten to 16 days after discontinuation of P.E. A significant 

decrease in the level of cytotoxic antibodies (CA) was observed. Before initation of 

P.E. the mean levels were 31.1 ±36.6% and decreased to 4.8± 10.5% (p<O.OO1). 

Following therapy similar changes were observed in the serum complement (C3, C4, 

Bf). The OKT4IOKT8 ratio was normal in 10 patients and low in 7 patients. 

DISCUSSION 

The validity of plasmapheresis in renal transplant rejection remains one of the 

most controversial issues in the whole field of therapeutic application of this 

procedure. The result~ reported in the literature are extremely conflicting with 

improvement reported to occur from 30% to more than 90% of cases2•6. 

Renal transplant rejection may result from both cellular and humoral mechanisms of 

injury. When humoral mechanisms predominate the rejection is usually characterized 

by vascular lesions in the graft with poor response to conventional treatment. The 

humoral factors involved in acute vascular rejection includes: 1. Antibodies (anti T­

cells, anti B-cells, anti vascular endothelial cells, anti GBM, anti TBM etc) 2) Immune 

complexes (CIC), 3) Cytokines (interleukin 1,2, macrophage stimulating factors, 

interferon, B-cell growth factor etc) 4) Acute phase proteins (C reactive protein, 

fibrinogen) 5) other factors (Complement, congulation factors, kinins) 5. It has been 
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postulated that some of the aforementioned humoral factors are removed by PE and 

that this leads to improvement in graft function4,7. On the other hand AVR is not 

satisfactorily controlled by high doses of steroids, ALG, ATG, and monoclonal 

antibodies. For this reason, PE may be used to reverse AVR in a proportion of such 

cases without producing adverse side effects. In the present study initial 

improvement of transplant function was observed in 9 of 17 patients. Four patients 

showed only a partial response in as much as recurring rejection episodes were 

observed ten to 60 days after discontinuation of PE treatment. In the remaing 

patients no response was observed. Other investigators have reported variable 

results6,B. In two controlled studies plasmapheresis failed to reverse AVR3,6,B. On the 

other hand, results similar to ours were reported by Frasca et al 3 Vangelista A et al 5 

and Fassbinder W 2. It has been demonstrated that when an anti-HLA antibody of 

restricted specificity directed against the graft is present at the time of AVR, its 

removal by PE is associated with an improvement, in graft functionS. In all of our 

patients a significant decrease in titer of the cytotoxic antibodies was observed 

following PE and this was more prominent in six patients who improved after PE. The 

ratio of OKT4/0KT8 was normal or low. Nevertheless the analysis of lymphocyte 

subpopulations revealed reduced levels of OKT3, OKT4, and OKT11, while the levels 

of OKT8 were significantly higher as compared to other types of rejection. In 

conclusion, PE treatment should be considered as the treatment of choice in patients 

with proven AVR, especially since these patients show a poor response to other 

treatment modalities. Plasmapheresis should be considered especially in recipients of 

a first transplant and In particular in those with serum creatinine concentrations 

balow 5,0 mg/dl. 
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EVALUATION OF PLASMA EXCHANGE EFFECT IN PATIENTS WITH LUNG HE­
MORRHAGE AND RAPIDLY PROGRESSIVE GLOMERULONEPHRITIS EITHER I­
DIOPATHIC OR VASCULITIS ASSOCIATED. 

Mauri J.M., Gonzalez M.T., Poveda R., Romero M., Gabas J., Sa­
rrias X., Carreras J., Andres E., Diaz C., Ferrer P. 

Hospital de Girona (Girona). 
Hospital de Bellvitge (Hospitalet de Ll. Barcelona). 

INTRODUCTION 

We comment here our experience on 19 patients presenting 23 

episodes of pulmonary hemorrhage (PH) and 21 nephritic crises. 

Patients started conventional immunosuppression or immunosu­

ppression plus plasma exchanges (PEX) by applying random cri­

teria. 

PATIENTS AND METHODS 

Ninenteen patients, 10 males and 9 females, aged 21-73 y.o., 

are reported. In all of them the following criteria were found: 

1) Lack of evidence of congestive heart failure, valvulopathy, 

pulmonary infection or embolism, tuberculosis, bronchiectasia 

or pulmonary neoplasm, 2) Absence of collagen disease, 3) Ne­

gative anti-GBM detection in both serum and glomeruli, 4) Lack 

of coagulation disorders, 5) Hemoptysis with pulmonary opaci­

ties on X-ray chest films, 6) Acute nephritic syndrome and ra­

pid loss of renal function in patients in whom a crescentic ne­

phritis -epithelial proliferation in 60% or more of the obser­

ved glomeruli- was documented. 

In these 19 patients 23 episodes of PH were noticed and trea­

ted by means of either Prednisone (P) and Cyclophosphamide (CY) 

or P, CY plus PEX by applying random selection criteria. 

Pharmacological treatment was the same for both groups. The­

rapy in the first month included P (1 mg/k.b.w.) and CY (2 mg/ 

k.b.w.). 

Data were analyzed in an HP 3000 computer by means of the 
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SPSS package program. 

RESULTS 

On admittance all patients were found seriously ill and res­

tless. Out of 23 episodes of PH, hemoptysis weakness, shortness 

of breath -in 17 cases associated to severe hypoxemia- fever 

and malaise were the complaints more currently found. 

X-ray pulmonary involvement ocurred in all 23 episodes. In 

almost all of cases an alveolo-interstitial diffuse bilateral 

pattern was observed. 

Improvement and subsequent resolution period of pulmonary in­

volvement as evaluated by X-ray chest films were significantly 

reduced in the PEX treated cases. 

In B cases conventional immunosuppression was applied. Only 

one out of 4 with hemodialysis (HD) requirements improved, and 

two out of four cases with starting serum creatinine levels lo­

wer than BOO micro.mol/l. worsened, without significative chan­

ges in the other two patients. Improvement of pretreatment se­

rum creatinine values were seen in 12 out of 13 PEX treated ca­

ses. Three out of 4 cases with HD requirements and all 9 pa -

tients without HD needs improved. 

A bifactorial analysis for all patients showed significative 

the improvement in the serum creatinine values observed in the 

PEX treated patients (p = 0.009). A multivariate desing showed 

that serum creatinine values improved significantly in both 

PEX treated cases, those with and those without HD requirements, 

(0.0001 :>p < 0.05). 

DISCUSSION 

Pulmonary hemorrhage and RPGN anti-GBM unrelated constitues 

a rather un frequent clinical association. 

Previous reports have suggested that on such a patients bet­

ter therapeutic results might be obtained by associating an in­

tensive PEX regime to the conventional steroid and CY treatment. 

Though the short number of cases studied, our results would 

strongly confirm previous experiences when considering the sig-
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nificative shortening of the ventilatory impairment and X-ray 

pulmonary abnormalities observed in the PEX treated patients. 

The significative serum creatinine improvement observed in 

PEX treated patients with HD requirements would be in a good 

agreement with previous studies. In this report, however, a be­

nefitial effect of PEX when applied to patients without HD re­

quirements could be appreciated too. Whereby it seems important 

to remark the significative renal function improvement observed 

in PEX treated patients when compared with the analog untreated 

group. 

From our results we may conclude suggesting that: a) Plasma 

exchanges may be useful for controlling the X-ray pulmonar ab­

normalities in patients with idyopathic pulmonary hemorrhage 

and that, b) Plasma exchanges might be an interesting therapar 

tic tool for improving renal function in patients with RPGN. 



CURRENT TREATMENT OF ACUTE RENAL FAILURE(ARF) FROM 
LEPTOSPIROSIS 

PECCHINI F.,ARISI M.o,BERTOLI G.oo,BORGHI M.,CAVALLI 
P.ooo,CROTTI M.ooo,GRUTTAD'AURIA C.,ROMANINI G.ooo 

Division of Nephrology,Health Physics Serviceo,Patholo­
gical AnatomyOO and Blood Bankooo - Hospital of Cremona, 
Italy. 

INTRODUCTION 
Leptospirosis occurs through the world and have mul­

tiple clinical presentations: firstly,cases have to be 
distinguished when jaundice and ARF developed;secondari­
ly European and U.S.A. cases seem partially different 
from East(Philippine,Thailand) ones. Treatment,traditio­
nally based on penicillin and fluid replacement,get 
advantage from hemodialysis(HD)and plasma-exchange(PEx) 
(1). Recently the type of dialysis,PEx itself(2) and use 
of corticoids and/or continuous positive airway pressure 
(CPAP)have been discussed(3). During thirteen years,41 
patients have been treated in our center: we have stu­
died their clinical course and their outcome in order to 
obtain some therapeutic advantage. 

MATERIALS AND METHODS 
41 pts treated(3,2/year),whom illness' gravity based 

on the presence of at least two of the following condi­
tions: a)Arterial hypotension: < 90 mm/Hg 

b)Total bilirubin: > 15 mg/dl 
c )Blood urea nitrogen:"> 100 mg/dl 
d)Platelets(plts): <.70.000 and/or hemorrhage. 

While during the 70th yrs,peritoneal dialysis was used 
(15 cases),since 1980 PEx(fresh plasma replaced) was 
introduced at the same time with extracorporeal intensi­
ve dialysis(also twice a day)(26 cases). Both series had 
also penici1lin(6 g/day)and pIts infusions(3 to 6 bags, 
each containing 0,7 x 109 /1 plts)in the first hours. 
Besides the other clinical signs as conjunctival suffu­
sion and lymphadenopathy(rare) our pts presented Herpes 
Labialis frequently(38%). Farmworkers and fishermen are 
strongly prevailing in the series. Other laboratory and 
anamnestic data are summarized in Table I. 



Highest BUN 
(mg/dl) 

Platelets 
(x 109 /1) 

Highest T .Bil 
(mg/dl) 

Pre-PEx 
(days) 

Age 
(years) 

I.Hemorrh. 
(loH.) 
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TABLE I 

1975-80 (15) 

180,2153,4 

94,1!-101 

15, 9:t7 ,0 

6,8-:1,0 

52,5-:tl1,7 

66% 

1980-87 (26) t Student test 
(p) 

118,O±29,6 <!. 0,001 

40,2!27,2 < 0,01 

23,2t7,7 < 0,005 

6,2!:1,7 N.S. 

49,8i14,9 N.S. 

n.v. 

Patients of the 80th yrs had also valued fibrin degrada­
tion products(FDP)as 62,4~82,4 mg/dl(n.v.~8),fibrinogen 
as 835,2t322,9 mg/dl(n.v.350-550)and CPK as 1362,2~1629,2 
(n.v.<170 mU)during the first day. Direct(before and af­
ter)effect of PEx(42,5t25,9/61,6t35,2)and PEx+HD(26,O±6,9 
/42,2~21,2)on plts was not significative. 

RESULTS 
During 70th yrs,deaths were 8 from 15(53%): necropsy 

revealed 3 shock lung,l pneumonitic and 4 hemorrhagic 
causes. Six of the 8 dead had received corticoid. From 
1980,3 only pts dead(11%),2 of them,suffering of hepatic 
cirrhosis,for shock lung and 1 for bilateral pneumonia 
from Aspergillus Fumigatus(the man had falled with his 
tractor in a filthy channel with water entrance in upper 
respiratory tract;he was already well when pneumonitis 
developed)(4). In table II the exit in many a series. 

TABLE II 

British Isles 
Cases Deaths % 

-------------
Brit.Med.J.287:1365-1983 9 4 44 

!!~~~~. (5) 15-40 

~!~~!!(3) 18 5 28 
Cremona 26 3 11 -------
!!~!.!!!~(2) 70 6 9 

DISCUSSION 
Weil's syndrome,defined as severe leptospirosis with 

jaundice and azotemia usually accompanied by anemia, 
hemorrhages and disturbances in consciousness is mostly 
due to the I.H. type. Our cases had prevalence of I.H. 
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and we think it so on,also if in the last years confirma­
tion was difficult for testing serum lack and PEx inter­
ference. Conditions for entry in treatment schedule di­
stinguish our cases from East ones without even plts 
count(6)where mortality is almost negligible(7)or from 
ones(l)with more plts(72.600),lesser CPK(1009)and no data 
about azotemia. Efficacy of intensive HD appear from the 
different exit in our series,with perit.dialysis used(not 
rarely together with corticoids)only before 1980.With the 
exception of BUN(higher in previous series),pts forward 
from 1980 seem more serious: but they had a better cour_ 
se. Some focused the additional uremic risk of bleeding 
and hypercatabolism of the illness. However no direct ef­
fect was found on plts,PEx is recommended in hyperbiliru­
binemic ARF(7)and to obtain rapid reduction of vasoactive 
substances and fnbrinogen(9).Similarity to thrombotic 
thrombocytopenic purpura might request plasma(and not al­
bumin)as replacement and might explain worse outcome(3). 
Acute respiratory distress syndrome(ARDS)seems today al­
most the only cause of death: quick restoration of body 
fluids and sympathomimetic drugs(dopamine)to oppose hypo­
tension claimed.Early CPAP failed to prevent ARDS(10). 
Our experience in two cases was complicated by cirrhosis: 
we don't used CPAP. Today conflict persists between sup­
porters(6)and opposites(5)to penicillin: we think it use­
ful for collateral symptoms. 
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PLASMAEXCHANGE INDUCED IMPROVEMENT ON EXTRA-RENAL 
MANIFESTATIONS OF SYSTEMIC LUPUS ERYTHEMATOSUS 

L. FURCI, A. BARALDI, M. LEONELLI, E. LUSVARGHI 

Cattedra e Divisione di Nefrologia e Servizio di Emodialisi 
Uni versita di Modena, Italy 

INTRODUCTION 

Recent observations suggest that plasmaexchange (PE) may be 

determinant in controlling extra renal manifestations of Systemic 

Lupus Erythematosus (SL E) (1, 5). 

Cerebral lupus, vasculitis, thrombocytopenia and skin lesions may, 

in some instances, be resistent to conventional therapy with steroid 

and cytosta tics. Also lupic interstitial pneumopa thy in our 

experience may be controlled with PE after failure of methyl­

prednisolone pulses and cyclophosphamide treatment. 

CASE REPORT 

In September 1986 a young man aged 21, affected by 

SLE, on treatment with low doses of prednisone (0.2 mg/Kg) 

was admitted to our Hospital with evident signs of lupus 

activity: fever, mild hypertension, arthropathy and dyspnoea. 

Serological examination confirmed: ANA 1: 1280, double strain DNA 

antibodies 100 (normal range <: 20) C3 36 mg/dl, C4 = 
3 mg/dl, IgG 2150 mg/dl, IgA 225 mg/dl, IgM 157 mg/dl. 

Renal function was within normal range. 

A chest Roentgengraphy showed bilateral 

mild pleural effusions, bilateral elevation 

basal opacity, 

of diaphragms 

and biventricular enlargement. No pericardial effusion was 

found at ecocardiography. Blood and sputum were repeatedly 

cultured and were free of pathogens. Gas-analysis, functional 

respiratory tests, single breath DLCO confirmed the presence 

of severe restrictive respiratory failure expressive of interstitial 

pneumopathy of lupus. Since active urinary sediment and 
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nephrotic proteinuria appeared, the patient was referred 

to our nephrological division. 

Renal biopsy showed a mesangial diffuse proliferative 

GN (class llB WHO). Methylprednisolone pulses and Lv. 

cyclophosphamide were given and subsequently pleural effusions 

disappeared, while proteinuria, urinary activity and serological 

indexes of SLE persisted. In spite of immunosuppressive 

full therapy, after a few months the patient was repeatedly 

hospitalized because of intermittent fever, dyspnoea and 

nephrotic proteinuria. 

In June 1987 renal deterioration (serum creatinine 1.7 mg/dU, 

poorly controlled hypertension and impending respira tory 

failure induced us to repeat methylprednisolone pulses. Renal 

deterioration reversed but fever, dyspnoea and serological 

indexes of SLE activity persisted and after a few days generalized 

seizures, expressi ve of acute lupus encephalopathy, ensued. 

Intensive PE treatment (2.5 1 three times a week for two 

weeks) with replacement with albumin, and gammaglobulin 

was started while continuing prednisone and cyclophosphamide; 

soon afterwards PE was tapered (one treatment weekly and 

then one treatment/month and withdrawn after 4 months. 

Serological indexes of SLE activity were negative and fever, 

arthropathy and dyspnoea disappeared within two weeks 

from the start of PE. 

Today, after one year's follow-up, the patient is still 

free of clinical manifestations, non nephrotic proteinuria 

is present while the serological indexes of SLE activity 

remain low (ANA 1 :80; anti-DNA antibodie s :absents). Respiratory 

functional tests have improved but reduced vital capacity, 

total lung capacity and DLCO are still present as in chronic 

restrictive defect; dia phragma tic elevation is almost completely 

reduced. 

DISCUSSION 

Plasmatic levels of Circulating immuno-complexes (CIC), 

antibodies to DNA and nucleoprotein antigens are known 

to correlate with clinical manifestations of lupus activity 
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(6, 7). Removal of CIC and antibodies reduces. the burden 

on the mononuclear phagocyte system and provides a rational 

basis for PE treatment. 

Chronic PE treatment alone or associated with immuno­

suppressive therapy has been proposed in lupus nephropathy 

with good general conditions but its usefulness is still debated 

0, 8). 

Intensive PE is presented as resolutive in many anecdotal 

reports on critically ill SLE patients. In our case intensive 

immunosuppressive therapy failed to control either fever 

or lupus interstitial pneumopa thy, and did not prevent 

encephalopathy ensuing, while intensive PE rapidly resolved 

acute lupus activity; 

Actual estimate of fatalities during PE has been evaluated 

in 3/10,000 treatments in USA, 20/10,000 in France and 

none in U.K. (9). This variety of incidences may be related 

to different infusional replacement (plasma everywhere in 

France, plasma in some centres in USA, as against albumin 

in U. K. as in our Nephrology Unit). This relatively high 

rate of mortality should not constitute a reason for delaying 

PE when classical therapy fails to control most severe life­

threatening SLE manifestations. 
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FEASIBILITY OF AN INTEGRATED DIET -DIALYSIS PROGRAM (lOOP) AS A 
TREATMENT OF ESRO. 

Andrulli S, Of Filippo S, Pontoriero G, Ponti R, Citterio A, Tentori 
F, La Milia V, Locatelli F. 

Divisione di Nefrologia - Ospedale di Lecco - Lecco - Italy 

I NTROOUCTI ON 

The aim of t~is study is to evaluate the clinical role of IODP 

among the strategies of ESRO substitutive treatment. 

PATIENTS AND METHODS 

84 patients (pts), 43 male and 41 female, aged 56.9±I7 years, 

started the ESRO sUbstitutive treatment between November 15th, 1985 

and April 15th, 1988 (28 months) in our Department. 55 out of Them 

(65%) entered the preliminary phase (PP) of lOOP. The lOOP consisted 

of hypoproteic diet (0.4 g/kg/day) , supplemented with essential ami­

noacids (E) or with a mixture of essential aminoacids and ketoanalo­

gues (K), and hemodialysis once a week (28 acetate, 27 bicarbonate), 

scheduled to maintain predialysis BUN< 90 mg/dl. The caloric intake 

was~ 35 Kcal/kg/day; 9.6 g/day of E or 0.147 g/kg/day of K were ad­

ministered. E and K composition is reported elsewere (I, 2). The pts 

were given folic acid, vitamin BI, B6, BI2 and iron supplement, to 

overcome the diet deficiency, as well as sodium bicarbonate, calcium 

carbonate, vitamin 0, antihypertensive drugs and diuretics as needed. 

The length of hemodialysis session was less than 5.5 h; cuprophan 

and polymethylmethacrylate dialysers with surface areas ranging from 

I to 2 m2 were used. Mean blood flow was 250 ml/min, dialysate flow 

500 ml/min. 
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RESULTS 

9 out of the 55 pts (16%) admitted to the PP of lOOP were exclu­

ded during the PP (lack of compliance 4, insufficient urine output 3, 

E and K intolerance I, intercurrent surgery I) and 46 (84%) entered 

the experimental phase (EP). 22 out of these 46 pts (48%) are still 

on lOOP and 24 (52%) dropped out (lack of compliance ~I, renal trans­

plantation 2, insufficient daily urine output 2, brain sufferance I, 

renal function recovery I, death 7; causes of death: cachexia 3, sep­

sis 2, pseudomembranous colitis I, myocardial infarction I). 

The features of the pts before entering the PP of lOOP are shown 

in Table I. No significant differences were found among subgroups 

with regard to basal values of GFR, diuresis, serum creatinine and 

BUN. The only significant difference was found between the age of pts 

excluded and that of pts admitted to EP. 

Table 1. Basal features of the patients (Mean ± SO). 

Pts N. age GFR diuresis sCreat. BUN 

(years) (ml/min) (ml/24 h) (mg/dl) (mg/dl) 

all 55 60.8±14.2 2.3±0.9 1022±354 14.8±3.6 146±42 

Ex 9 47.2±19.0*- 2.0±!' 1 874±393 15.2±1. 7 141±31 

EP 46 63 .4±1 1. 3 2.4±0.8 1051±338 14.7±3.8 147±44 

On 22 65.4tIO.9 2.4±0.7 II37±355 15.6±3.7 I48±55 

DO 24 61. 6±I 1. 3 2.4±0.9 973±302 13.9±3.7 I46±30 

sCreat. = serum creatinine; Ex = patients excluded during the PP; 

EP = patients entered the experimental phase; On = patients still on 

lOOP; DO = dropped out patients. *- p <.0 .. 002 vs EP (Student's T test) 

The percent program survival in all pts and in subgroups by age, 

at 3, 6, 9, 12 and 18 months is shown in Table II. 
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Table II. Percent program survival in pts entered EP (Mean ± SE). 

N. 3 months 6 months 9 months 12 months IS months 

all 46 9S±2 S5±5 63±S 59±S 35*10 

c; 60 y I7 93±6 6S±I3 5S±I5 14.-13 

>60 y 29 96±3 SI±S 5S±IO 47*13 

<60 y, > 60 y = pts aged less or more than 60; Cox-Mantel Test: NS. 

DISCUSSION 

In our experience lOOP was applied to 55 out of 84 pts needing 

renal sUbstitutive treatment (65%). It was feasible in 46 of these 

55 pts (S4%), that is at least 55% of pts starting substitutive 

treatment. Excluded pts were significantly younger than pts admitted 

to the experimental phase. The lack of compliance with the diet was 

the main cause of exclusion and drop out. The program survival rate 

was 59% at 12 months and 35% at 18 months, showing that IDOP is an 

actual, although temporary, alternative to standard hemodialysis or 

CAPO, especially for old pts. 

CONCLUSIONS 

lOOP is feasible in more than 55% of pts needing renal substit~ 

tive treatment. It better suits old pts and those strongly determi­

ned to accept heavy dietetic restrictions in order to get a two 

thirds cut in the frequency of the hemodialytic treatment. For them 

it represents an actual, although temporary, alternative to standard 

hemodialysis or CAPD. Its duration is variable and not foreseeable 

at the start of the treatment. 
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TREATMENT OF UREMIC ANEMIA WITH ETRETINATE: COMPARISON WITH 
RECOMBINANT HUMAN ERYTHROPOIETIN (rHuEPO) 
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Nephrology Department, St. Martin's Hospital, Genoa, Italy 

INTRODUCTION 

Cis-retinoic acid(CRA)and its metabolites have been shown 

to increase,in vitro,the number of Burst Forming Units Erythroid 

(BFU-e) ,the more immature erythroid precursors, in a dose-dependent 

manner (1) • Thus, besides EPO, also retinoids might be able to correc t 

the defective bone marrow(BM)erythroid proliferative activity in 

uremics (2). 

The aim of this study was,therefore,to evaluate the effects 

of CRA derivative,etretinate (E) on the BM and peripheral blood 

abnormalities in a group of anemic dialysis patients,compared to 

a group of patients treated by rHuEPO. 

PATIENTS AND METHODS 

Of the patients studied,IS (7 in hemodialysis-HD- and 8 in 

continuous ambulatory peritoneal dialysis-CAPD-) were treated for 

28 weeks with E (2Smg p.o.)and 10, in HD, with rHuEPO for 32weeks 

(IV bolus in progessively increasing doses). In vitro BM BFU-eand 

Colony Forming Units Erythroid(CFU-e) growth was determined by 

Iscove's method (3). Hemoglobin (Hb)levels and reticulocyte (Ret) 

count were asse'&;;s'ed .by the standard techniques. 

RESULTS 

In HD patients,treatment with E induced a slow rise in Hb 
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values, from the 16th week, reaching a maximum (about 25% increase) 

the 24th week. A noticeable increase(near1y 5-fo1d)in the Ret 

count was also seen, from the 2nd through the 28th week. Before 

E therapy, study of BM erythroid progenitor growth showed that 

both BFU-e and CFU-e growth was significantly decreased compared 

with controls. From the 2nd week, treatment induced significant 

increases in the number of BFU-e. Contemporaneously, non-signifi­

cant modification of in vitro CFU-e growth was seen. 

In HD patients treated for 12 weeks with increasing IV doses 

of rHuEPO(lst phase), progressive rises in Hb values and Ret count 

were observed from the 2nd week. In vitro evaluation of BM 

erythroid proliferative capacity showed a marked improvement 

of CFU-e growth from the 2nd week of therapy, reaching normal 

levels the 12th week. During the 2nd phase of therapy, from the 

12th to the 32nd week, the Hb values were stationary, while the 

Ret count decreased. There was also a slight increase of the BFU-e, 

although they never reached the normal range; and decrease of the 

CFU-e which, however, remained within the normal range. 

DISCUSSION 

Our results with E show the possibility of obtaining positive 

effects on the peripheral hematologic parameters of anemicuremics 

consisting of a modest increase in the Hb 1eve1s,whi1esignificant1y 

greater is the increase in the Ret count. In the patients treated 

with rHuEPO, there were more marked rises in these parameters. The 

in vitro effects of E on BM erythroid proliferation also differed 

from those of rHuEPO. E stimulated the proliferation and differentiation 

of the more immature erythroid elements, the BFU-e, while in the 

more mature CFU-e, considered the physiological target of EPO (4), 

there was no significant change. This indicates that the mechanism 

of action of retinoids on BM cells in anemic uremics is different 
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from that of EPO. As E stimulates only the more immature erythroid 

precursors (BFU-e), when EPO is lacking its is unable to affect 

the peripheral hematologic parameters, while EPO leads to their 

near normalization. However, our studies have shown that after 

prolonged therapy even with relatively high doses of rHuEPOthere 

tends to be a decrease in the number of CFU-e in vitro,associated 

with a drop in the Ret count in vivo. This reduction of the effects 

of rHuEPO is probably due to a deficit of CFU-e, which is secondary 

to a lack of their precursors, the BFU-e. Since retinoidsstimulate 

the prQl:Lfieration 0,£ BFU'-e, the.ir addition to rHuEPO could help avoid this 

problem by providing more BFU-e to become CFU-e and be stimulated by EPO. 

In conclusion, our results have shown that E and EPO acU at 

different stages of erythropoiesis. :rherefore, the add,:litio'Il of E 

could potentiate the effects of'rHuEPO ,in the tre:atmentr bf uremic 

anemia, as well as penililt a reduction of its dosage. 
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ACUTE EFFECTS OF CARNITINE ADDI nON TO THE DIALYSIS FLUID DURING 
HEMODIALYSIS IN PATIENTS WITH CHRONIC RENAL FAILURE 
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CORSI, *P. LO GRECO, °A. VASILE, G. GUARNIERI 

Institute of Patologia Medica, Trieste University; *Central Labora­
tory, Udine General Hospital; °Div. Nephrology, Palmanova Hospital 
( Italy) 

L-Carnitine (C) is required for intramitochondrial transport 
of FFA to the sites of beta-oxidation: in muscle the oxidation of 
long chain fatty acids is mostly C dependent. It is also accepted 
that C may shuttle acetyl-groups from the mytochondrial matrix to 
the cytosol for FFA synthesis and, in liver, TG synthesis. 

Plasma C fractions are often increased in chronically uremic 
patients on conservative treatment. In hemodialysis (HD) patients 
the percentage of free C is generally lower and that of short-chain 
acylcarnitine is higher (1). It is generally agreed that muscle C 
content is lowered by chronic hemodialysis treatment, but probably 
not all HD patients are C deficient. 

After C admi ni strat ion in HD patients the c 1 i ni ca 1 status and 
some neuromuscolar symptoms have been reported to improve. However, 
the multi factori a 1 pathogenesis of thi s type of di sturbances makes 
the interpretation of these therapeutic effects very difficult. 

The effect of C supplementation on lipid metabolism in chronic 
uremic patients in HD treatment is still under investigation. Con­
troversial effects have been found after C supplementation on hyper­
triglyceridemia and lipoprotein abnormalities of HD patients: these 
inconsistent results may depend on inadequate controls, on poor pa­
tient compliance, on variations in dietary intake, and on different 
C dosages or schedules. 

Paradoxical responses, with increase of triglyceride plasma 
concentration after C supplement, have been sometimes reported and 
these results may be due to C dependent shuttling of acetyl group 
from mi tochondri a to the cytosol, where they can be util i zed for 
fatty acid, triglycerides and VLDL synthesis. 

Besides, some patients on maintenance HD show an "intolerance" 
to the acetate load used as alkalinizing salt during HD treatment. 

In a previous study (2) we treated 9 hemodialysis patients for 
6 weeks with a high dosage of i.v. C at the end of the dialysis and 
we unexpectedly found higher serum acetate and triglyceride and 
lower blood bicarbonate levels during the HD treatment. These para-
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doxical effects might depend on the large amount of C infused or on 
the acute i.v. bolus infusion following dialysis. 

METHODS 
In this new protocol we examined 9 patients during two hemodia­

lysis treatments, without or with C addiction to the dialysis fluid. 
During hemodialysis we measured the plasma concentration of C 

fractions, acetate, lactate, pyruvate, acetoacetate, 3-hydroxybuty­
rate, FFAs, triglycerides and the blood acid-base status, collecting 
blood from the arterial line before, 30', 60', 120', 150' after the 
beginning, at the end and 60' after the end of dialysis. 

C fract ions were determi ned by the method of Cederb 1 ad; serum 
acetate by gas-chromatographic method; lactate, pyruvate, acetoace­
tate and 3-hydroxybutyrate by enzymati c methods; FFAs by the kit 
"NEFA Quick BMY', triglycerides by the kit "Testomar triglycerides". 
The blood acid-base status was evaluated by standard methods. Mann­
-Whitney U test and ANOVA were obtained from SPSS. 

RESULTS 
The basal values of short chain acylcarnitine were significant­

ly higher than in normal controls, whereas concentration of long 
chain acylcarnitines and the free to esterified and total C ratios 
were lower. 

HD induced significant changes in serum free C, free to 
esterified and to total C ratios, FFAs, 3-hydroxybutyrate, acetoace­
tate, 3-hydroxybutyrate/acetoacetate and lactate/pyruvate ratios and 
in blood pH, pC02 and HC03. 

Si gnifi cant differences were observed after C additi on to the 
dialysis fluid for serum free C, free to esterified and total C 
ratios, lactate to pyruvate ratio, and blood HC03 and pC02 (Table 1). 

TABLE 1. Effect of hemodialysis and carnitine in uremic patients. 

HD (p<l CARNITINE (p<) 

Free C 0.01 0.017 
FC/EC 0.001 0.001 
Acetate 0.001 N.S. 
Triglycerides N.S. N.S. 
3-0H-BUT/ACAC 0.002 N.S. 
Lactate/Pyruvate 0.001 0.012 
pC02 0.001 0.002 
HC03 0.001 0.011 

DISCUSSION 
Short-chain acylcarnitine concentration was higher and long­

-chain acylcarnitine concentration was lower in our patients than 
in controls, and free to esterified and total C ratios were decrea­
sed: these data could suggest that FFAs oxidation is impaired in 
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chronic uremia and C acts as a carrier of the excesso of short-chain 
acylcarnitines. 

During HD with carnitine-enriched dialysate, free C and free 
to esterified and total C ratios were higher than before C addition 
(short-chain acylcarnitines, in fact, did not change), but, despite 
the hi gh C concentrati on in the di a lysate, they decreased duri ng 
HD: these data suggest that the C flux from dialysate was not suffi­
c i ent to counteract the free C consumpt i on for acetate and FFA 
esterification. It is also possible a slower C diffusion due toa pH­
-dependent change of dissociation. 

3-hydroxybutyrate/acetoacetate ratio and lactate/pyruvate ratio 
increased during HD, suggesting vascular instability and tissue 
hypoxi a; the latter ratio significantly decrease after C, sugge­
sting a better oxidative metabolism; however, no effect on the pla­
sma levels of acetate and triglycerides was seen during C supplemen­
tation, and blood bicarbonate and pC02 (possibly derived from meta­
bolized acetate) decreased during dialysis. 

Further studies on acetate kinetics during HD with a C-enriched 
bath are necessary to optimize the dosage and to assess efficacy of 
the compound. 
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CLONIDINE IS EFFECTIVE IN THE TREATMENT OF 

"RESTLESS LEGS" SYNDROME IN CHRONIC UREMIC PATIENTS 

M. AUSSERWINKLER, P. SCHMIDT 

1st Medical Department, Landeskrankenhaus 

9026 Klagenfurt, AUSTRIA 

INTRODUCTION 

The "restless legs" syndrome is a disorder in witch 

patients feel an irresistible urge to move the legs, 

generally when sitting or lying down. Obove all patients 

undergoing chronic hemodialysis treatment have an 
unpleasant deep discomfort inside the calves, requiring 

that the legs be moved. 

A variety of medicaments have been used to treat this 

syndrome. Such as L-dopa, bromocriptine, opoid drugs, 
clonazepam or carbamazepine. 

The first report on the efficancy of clonidine was 

given by Handwerker et al (NEJM 313 (1985) 1228). 

In order to evaluate this therapy 20 consecutive uremic 
patients with restless legs syndrome were included into 

a double-blind study. 

PATIENTS AND METHODS 

20 patients with chronic renal failure were included 

into the trial. 11 patients were treated conservatively 

9 were on chronic hemodialysis treatment. The mean age 
was 50 years. All of them showed symptoms of restless 
legs syndrome for at least 3 weeks. 

The study was a double-blind comparison of placebo 
and clonidine. 
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10 patients received 0,075 mg clonidine twice daily, 
10 patients a placebo. The blood pressure was measured 

three times a day. 

3 days after starting therapy, the patients were examined 

to determine the effectiveness of the treatment. 

Blood pressure was measured at least twice daily and 

compaired with blood presure before treatment. 

RESULTS 

In the clonidine-treated group there was complete relief 
of symptoms in 8 out of ten patients and in 1 patient a 

striking improvement was noted, in 1 further patient 

the symptoms remained unchanged. 

In contrast only lout of 10 patients of the placebo 

group showed some improvement of the symptoms. 

(chi square = 12,8; P 0,001). 

Blood pressure was not significantly different in the 

two groups. 

DISCUSSION 

The beneficial effects of the antihypertensive drug 

clonidine in the treatment of migraine, anxiety disorders, 

vasomotor symptoms, spasticity in spinal cord injured 

patients have been proved. Many authors have demonstrated 

the analgesic effects of clonidine. The favourable effect 

of clonidine in three non uremic patients suffering from 

symptoms of the restless legs syndrome was shown by 

Handwerker et al. (NEJM 313, (1985) 1228). 

Our data show that lowdose administration of the central 

alpha 2-adrenergic agonist clonidine is a very effective 

approach in the treatment of the restless legs syndroms 

in chronic uremic patients. 
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HEMORHEOLOGY AND HYPERTENSION IN END-STAGE RENAL FAILURE 

PATIENTS TREATED WITH ERYTHROPOIETIN 

R.M. SCHAEFER, M. LESCHKE*, B. KUERNER, M. ZECH, A. 

HEIDLAND 

Department of Internal Medicine, Universities of Wuerz­

burg and *Duesseldorf, FRG 

INTRODUCTION 

Wi th the advent of recombinant human erythropoietin 

(r-HuEPO) effective treatment of renal anemia has become 

possible (1-3). However, with the increase of hematocrit 

levels some of the patients treated developed hyper­

tension. Since blood viscosity determines vascular 

resistance (4, 5) and thereby blood pressure (6, 7), 

we investigated blood pressure behaviour and blood 

viscosity in long-term dialysis patients during treatment 

with r-HuEPO. 

PATIENTS AND METHODS 

Fifteen long-term hemodialysis patients suffering 

from severe anemia were treated with r-HuEPO. The hormone 

was produced by recombinant DNA techniques (Amgen, 

Thousand Oaks, CA, USA) and obtained from Cilag GmbH, 

Alsbach-Hahnlein, FRG via Ortho Pharmaceuticals, Raritan, 

NJ, USA. All rheological determinations were performed 

with the ORCD device (Anton Paar Co., Graz, Austria) 

et 37 0 C using an oscillating viscosimeter. 

RESULTS 

After 4 months of therapy with r-HuEPO hematocrit 

rose from baseline values of 23.7 + 1.2 to 35.7 + 0.2 

% (Table 1). With the correction of anemia mean pre­

dialytic blood pressure increased from 131/79 to 139/85 

rom Hg. This was mainly due to the development of frank 
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hypertension in 3 patients who had to be put on anti­

hypertensive therapy. 

Table 1. Hemorheology in healthy subjects and dialysis 

patients prior to and during treatment with r-HuEPO. 

r-HuEPO healthy 

0 16 weeks subjects 

n = 8 n = 8 n = 15 

Hematocrit % 23.7+1.2 35.7+0.2a 42.7+3.5b 

Whole blood viscosity 

mPas 

gamma = 2s- l 3.58+0.20 5.08+0.37a 6.85+0.38b 

gamma = 100s-1 2.34+0.13 3.11+0.l8a 3.99+0.23b 

Plasma viscosity 

mPas 1. 38+0.04 1. 42+0.02 1.27+0.04b 

Data are given as means + SE. ap 0.05 for values during 

versus prior to treatment and bp 0.05 for healthy 

subjects versus hemodialysis patients (to)' 

Rising hematocrit levels in these patients caused 

whole blood viscosity to increase by 42 % at low shear 

rates and 32 % at high shear rates. Plasma viscosity 

was signifi~antly higher in anemic dialysis patients 

as compared to healthy controls (Table 1). This increment 

in plasma viscosity was predominantly caused by enhanced 

levels of fibrinogen in hemodialysis patients as compared 

to normal controls (335+26 versus 230+21 mg/dl). During 

therapy with r-HuEPO, a small but insignificant increase 

in plasma viscosity was observed. 

DISCUSSION 

The present investigation clearly showed that during 

r-HuEPO therapy whole blood viscosity increased both 

at low and high shear rates. The increase at high shear 
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rates is mainly due to higher hematocrit values which 

will give rise to a greater viscous resistance of blood 

to flow. The increment in whole blood viscosity at 

low shear rates will influence flow conditions in the 

microcirculation. 

As whole blood viscosity is one of the factors that 

determine vascular resistance (4), it is conceivable 

that a rise in whole blood viscosity may contribute 

to high blood pressure under these circumstances. Neff 

et al. (8) made similar observations when they increased 

hematocrit levels in dialysis patients acutely from 

20 to 40 % by transfusions of packed red cells. Peri­

pheral resistance increased by 80 % with a concomitant 

increase in diastolic blood pressure of 20 mm Hg. 

Besides this notion, a second hypothesis for the 

rise in blood pressure has been forwarded. Accordingly, 

it was suggested that severe anemia produces peripheral 

vasodilatation due to hypoexemia. Correction of this 

condi tion will therefore abolish hypoxic vasodilatation 

and increase arteriolar vasoconstriction and thus re­

sistance and blood pressure (8). 
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EFFECTS OF CHRONIC HYPERPROTEIC DIET ON RENAL FUNCTION AND ALBUMIN 
EXCRETION 

F.J. GAINZA, M.J. DOMINGUEZ, R. MUNIZ, I. LAMPREABE 

Nephrology and Nuclear Medicine Services, Cruces Hospital, Bilbao, 
Spain 

INTRODUCTION 
An acute overload of protein intake produces glomerular hyper­

filtration (1). Brenner et al. proposed that sustained hyperfiltra­
tion can produce glomerular sclerosis (2). It has been demostrated 
that "microalbuminuria" is a predictor of glomerulosclerosis (3). 
This study was undertaken to investigate the effects of chronic hy­
perproteic diet on renal function and if there is any evidence of 
microalbuminuria present. 

SUBJECTS AND METHODS 
We have evaluated 31 healthy male physicoculturists with an 

average age of 27 (ranging from 20 to 37). None had history of meta­
bolic or nephrourologyc diseases. All of them presented normal uri­
nalysis, blood pressure, glucemia and plasma lipids. They were divi­
ded into two groups in regard to dietary protein intake: 
Control group (CG) 

11 of the 31 males studied followed a normal protein diet. 
Hyperproteic group (HG) 

The other 20 remaining were following hyperproteic diet with 
oral powder protein supplements for at least 12 months before the 
study (an average 48 mo; ranging from 12 to 180). 

There were no differences between two groups in age and body 
surface area. 
Prtein intake (PI) estimation 

PI= (Non urea nitrogen + urinary urea,nitrogen (UUN) )x 6.25 
body wt 1n kg 

PI expresed in g/Kg body wt and UUN in g/24-hr. 
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Glomerular filtration rate (GFR) 
GFR was measured by endogenous creatinine clearance (CCr) with 

a 24-hr urine collection. The morning after the completion of the u­
rine collection, plasma creatinine level was tested in the fasting 
state (AutoAnalyzer Astra 4). 
Quantitative tests for proteinuria 

We include sulfosalicylic acid method (nephelometer) and ra­
dioimmunoassay (RIA) for albumin excretion rate (AER) in a 24-hr 
urine collection. 
Tubular function 

Tubular reabsortion of phosphate (TRP), fractional excretion 
urate (FE urate) and beta-2 microglobulin excretion were calculated. 
And pH was measured in the first morning fresh urine. 

RESULTS 
In Table 1 are shown the results expresed as mean:l sd. 

Table 1. 
Parameter C GROUP H GROUP Statistic test 

Plasma creatinine 1.06:0.14 1.03:0.13 NS t Student 
CCr (ml/min/l.73m2) 115:22 156:38 p<O.Ol; Mann-Whtney 
BUN (mg/dl) 12.6:3.3 19:3.4 p<O.OOl t Student 
Urea clearance 6T:19 84:15 p<O.Ol; " " 
UUN (g/24-hr) 11.6:1. 7 23:5.5 p<O.OOl Mann-Whitney 
PI (g/Kg body wt) 1.3:0.1 2.2:0.4 p<O.OOl " " 
TRP (%) 87.8:4.7 84:6.8 NS t Student 
FE urate (%) 8.7:2.3 10.9:4.5 NS " " 
Proteinuria-sulfo-
salicylic (g/24-hr) 180:40 270:140 p<0.05; " 
AER (mg/24-hr/l.73) 5.8:4.4 7.2:7.1 NS 

None of them failed to obtain normal tubular function. 
It was a positive correlation (Fig. 1) between 24-hr urinary 

urea nitrogen and creatinine clearance. 

DISCUSSION 
High oral protein intake was demostrated in HG who were eating 

oral protein powder supplements. And it was in lesser degree in CG. 
Creatinine clearance is significantly greater in HG than in CG 

but plasma creatinine is similar in both of them. Other authors (1) 
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Fig. 1. Relationship between UUN and CCr. 

had demostrated glomerular hyperfiltration with acute oral protein 
overload and they did not find differences between CCr and Cinulin. 

When AER was greater than normal human excretion (30 mg/24-hr) 
is called microalbuminuria (4). Only one of the HG presented 32 mg 
and there were no differences between the two groups in average AER. 

Chronic exercise training ameliorates progresive renal disease 
in rats with sUbtotal nephrectomy (5). It is also possible that this 
effect can act preserving renal injury in physicoculturists. 

We have found that hyperproteic diet for at least 12 months 
produced sustained hyperfiltration without any other changes in re­
nal function and no evidence of microalbuminuria has been found. 
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ACE INHIBITION AND PROGRESSION OF RENAL INJURY IN MAN. 

G. GRAZI, C. CIRAMI, V. PANICHI, A. BARONTI, E. MONTAGNANI, A.M. 
BIANCHI, M. PARRINI, R. COMINOTTO and R. PALLA. 

2nd Medical Clinic, University of Pisa, 56100 Pisa, Italy. 

INTRODUCTION 

Enalapril maleate, an angiotensin Converting Enzyme Inhibitor (CEI), 

is an effective antihypertensive agent. It lowers peripheral and 

Renal Vascular Resistances (RVR), increases Renal Plasma Flow (RPF) 

and Blood Flow (RBF), whereas Glomerular Filtration Rate (GFR) is 

usually unchanged. Since Angiotensin II (All) alters renal 

hemodynamics by increasing efferent arteriolar resistance, reduces 

GFR by decreasing ultrafiltration coefficient (LpA), the product of 

the glomerular capillary wall hydraulic conductivity (Lp) and the 

effective capillary surface area available for filtration (A), and 

produces proteinuria, CEI may have the potentiality to correct 

intraglomerular hypertension, to normalize GFR and to decrease 

proteinuria. 

MATERIALS AND METHODS 

Ten subjects with hypertension (recumbent diastolic Blood Pressure 

(BP) ~ 95 mmHg) and histological evidence of glomerulonephritis (4 

IgA nephropaty, 3 chronic glomerulonephritis, 2 focal schlerosis, 1 

lupus nephritis - WHO II class) were admitted to the study. They 

received 10 mg/day p.o. of Enalapril, in single dose, for 16 weeks. 

Serum and urine creatinine and electrolytes were assessed by Astra 
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Autoanalyzer. Daily Urinary Protein [xcretion (UPE) was determined by 

Bradford's method (1). GFR was assessed by inulin plasmatic clearance 

(2) and RPF by I-131-Hippuran clearance (3). RVR (mean BP:RBF ratio), 

Filtration Fraction (FF) (GFR:RPF ratio) and Proteinuria Index (PI) 

(mg of UPE:mmol of urinary creatinine ratio) were calculated. 

Biochemical and functional parameters were evaluated before starting 

therapy and after 16 weeks. Results were expressed as mean ~ SEM. 

Data were analyzed by Student's T paired test; a difference was 

considered statistically significant when p(O.05. 

RESULTS 

All patients showed a good BP response to Enalapril therapy (Table 1) 

and no evidence of tachycardia or postural hypotension; renal effects 

are showed in Table 2. 

Table 1. Blood Pressure response 

Baseline 16th week 
Recumbent 

Systolic BP mmHg 141.2+3.8 122.1+3.7 P 0.01 
Diastolic BP " 97.1+2.2 80.1+3.0 P 0.01 

Upright 
Systolic BP mmHg 128.7+3.4 112.5+3.4 P 0.01 
Diastolic BP " 92.8+2.3 77.9+2.9 P 0.01 

Table 2. Functional and hemodynamic effects. 

Serum creat. (mg/dl) 
Creat. cl. (ml/min/l.73sqm) 
GFR (ml/min/l.73sqm) 
RPF (ml/min/l.73sqm) 
FF 
RVR 
UPE (mg/ day) 
PI (mg/mmol) 

Baseline 
1.3+ 0.2 

92.7+10.5 
77 .4+13.1 

513.4+69.8 
17.1-% 

0.149+0.025 
2,082+661 
1,458±:461 

16th week 
1.3+0.1 

89.8+9.9 
77 .2+11.5 

615.6+74.4 
13.2-~~ 

0.102+0.014 
1,117+383 

849+107 

P 0.01 
P 0.02 
p 0.01 
p 0.02 
p 0.05 
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DISCUSSION 

The drop in UPE after Enalapril therapy reflects a blunting of All 

effects on one or more parameters of the ultrafiltration rate for a 

single glomerulus: 1) Ultrafiltration Coefficient (LpA); 2) 

transcapillary hydraulic pressure gradient (~P); 3) colloid osmotic 

pressure gradient (~~). CEI administration is associated with 

unchanged GFR, increased RPF and decreased FF, reflecting an efferent 

arteriolar dilation. The reduction in efferent arteriolar resistance 

decreases glomerular capillary hydrostatic pressure and results in a 

drop in AP, inhibiting transglomerular passage of proteins. A 

reduction in FF decreases plasma proteins concentration along the 

lenght of glomerular capillary and therefore h1Y ; this in turn 

reduces transglomerular passage of proteins, whereas the paired 

reduction in A P should not alter the ultrafiltration rate. 

Alternatively the reduction in Lp could account for the decrease in 

UPE. Since CEI increases A by mesangial cells relaxation and does not 

change GFR, it should decrease Lp. 

In summary, Enalapril may reduce proteinuria by decreasing 6 P, 

glomerular plasma proteins concentration and Lp. In man, being 

impossible a direct evaluation of these parameters by glomerular 

micropuncture study, remains the doubt about their quantitative 

effects, but it seems very probable an interaction of these factors 

in regulating nephron adaptative changes to renal injury and 

producing secondary glomerular sclerosis and proteinuria. 
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ONE YEAR EXPERIENCE WITH HYPOPROTEIC DIET AND ONCE A WEEK HEMODIALY­
SIS (LESS THAN 5 HOURS). 

G. PONTORIERO, S. 01 FILIPPO, S. ANDRULLI, F. TENTORI, A. CITTERIO, 
V. LA MILIA, R. PONTI, F. LOCATELLI. 

Divisione di Nefrologia e Dialisi - Ospedale di Lecco - Lecco, Italy. 

INTRODUCTION. The aim of this study is to evaluate the long term 

depurative and nutritional adequacy of an integrated diet-dialysis 

program (lOOP: low protein diet supplemented with essential amino 

acids (EAA) plus once a week hemodialysis). 

PATIENTS AND METHODS. Patients (pts) with glomerular filtration 

rate (GFR, calculated as the mean of creatinine and urea clearances) 

(1) under 5 ml/min, and a residual diuresis sufficient to avoid so­

dium and water overload were eligible for the lOOP. The pts were 

dialyzed once weekly, receiving a total dose of dialysis therapy 

(dialyzer urea clearance x dialysis time) to keep the predialysis 

BUN under 90 mg/dl. They were presribed a protein intake of 0.4 

g/kg/day, supplemented with 9.6 g/day of oral EAA, and a caloric in­

take of at least 35 Kcal/kg/day. Data are presented on 11 pts (8 ma­

les and 3 females; mean age 55.4±9.9 years) who have followed the 

lOOP for at least one year. Before entering the lOOP their mean GFR 

was 3.3t1.0 ml/min, BUN 170.5±64.4 mg/dl, serum creatinine (SCr) 

15.5t5.0 mg/dl. After hypercatabolism was excluded, the depurative 

adequacy and nitrogen balance were evaluated: predialysis SCr (PSCr) 

and BUN (PBUN) levels were determined; for at least two days imme­

diately preceding the dialysis treatment, the total nitrogen produ­

ction was calculated by summing urinary urea nitrogen (UUN), non 

urea nitrogen (NUN, taken as 31 mg/kg/day (2)) and change in urea 
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pool (~N). ~N was calculated as (~BUN x V)+ (BUN x ABW) , where V was 

the volume of urea distribution, llBUN the change in BUN levels and 

ABW the change in body weight. V was calculated according to Lowrie 

et al (3). The protein catabolic rate (PCR) was calculated as 6.25 

x (UUN + NUN + AN) (4) and compared with the prescribed protein in­

take to assess dietary compliance. Nutritional adequacy was evalua­

ted by anthropometric indexes: body weight (BW), tricipital skinfold 

thickness (TSF) , mid arm muscle circumference (MAMC) (5). GFR was 

evaluated in at least two 24 hour samples collected before the dia­

lysis day. Statistical analyses were performed using the ANOVA. 

RESULTS. PBUN remained within the preset range of adequacy wher­

eas PSCr increased significantly. The difference between the PCR ob­

served (PCRo) and the PCR expected according to dietary prescrjption 

(PCRe) was not statistically significant throughout the study. UUN 

and GFR showed a significant progressive reduction. AN tend to incr­

ease but the changes were not significant. All the anthropometric 

indexes, but MAMC, improved significantly (Table 1). 

Table 1. Nitrogen metabolism, GFR and anthropometric indexes. 
months basal 6 12 P 
PBUN (mg/dl) 84.9±18.2 88.2±13.0 88.1±26.3 NS 
PSCr (mg/dl) 13.3:!:4.2 16.3:!:5.0 16.4:!:5.2 <0.001 
PCRo (g/day) 37.5±8.7 37.7±9.2 34.5±9.2 NS 
PCRe (g/day) 33.5±3.3 33.6:!:3.2 33.6:!:3.2 NS 
6N (g/day) 1. 9±1.2 2.7±1.3 1.8±0.9 NS 
UUN (g/day) 2.1±1.0 1.3:!:0.7 1.6:!:0.8 <0.01 
GFR (ml/min) 2.9:r1.0 1.8:!:0.5 1. 7:!:0.4 <0.001 
BW (Kg) 65.0±10.8 68.3±9.8 68.9±9.9 <0.001 
TSF (mm) 7.2±4.1 9.1:!:4.8 8.9:!:4.4 <0.001 
MAMC (cm) 24.4±2.3 24.9!2.2 24.8:!:2.9 NS 

DISCUSSION. As already reported (6), we chose a predialysis BUN < 
90 mg/dl as index of adequate depuration. The observed mean values of 

predialysis BUN remained stable within the range of adequacy,whereas 
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predialysis SCr increased significantly. This is possibly explained 

by the different performances of natural and artificial kidneys in 

removing the two solutes. In fact, whereas urea clearance by the hu­

man kidney is about 60% of creatinine clearance at the same level of 

renal function, urea clearance with the artificial membranes common­

ly used is about 30% higher than creatinine clearance. Thus replace­

ment therapy can result in increased predialysis creatinine values, 

even in the presence of unchanged BUN values, muscle mass and total 

( renal and dialytic) urea clearance. This trend warrants careful 

evaluation, possibly requiring an increase in dialysis efficiency 

for this molecule. UUN decreased significantly (parallel with the 

reduction of GFR) and thus ~N tended to increase. As a consequence, 

to maintain a stable predialysis BUN the dose of dialysis therapy 

increased progressively. Nevertheless the time of dialysis never ex­

ceeded 5.5 hours. It is widely recognized that malnutrition is the 

main risk of dietary protein restriction. In our study all the anthr­

opometric indexes, but MAMC, improved significantly. This resul war­

rants further study to exclude the influence of an overhydration 

clinically not evident in our pts. 

In conclusion satisfactory depurative and nutritional indexes can be 

maintained by lOOP with very short weekly dialysis treatment not on­

ly in the short term (4, 6) but also after one year. 
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CALCITRIOL AND RENAL FAILURE 

M. BERTOLI, G. LUISETTO; A. RUFFATTI, P. GALUPPot M. URSO 

G.F. ROMAGNOLI. 

Department of Nephrology - *Institute of Semeiotica Medi 

ca, University - Hospital, Padova, Italy. 

INTRODUCTION 

Uremic patients have calcitriol deficiency, due to 

reduced renal synthesis. Treatment with calcitriol in 

these patients, however, reportedly worsens renal func 

tion (1). The aim of our study is to verify this hypoth~ 

sis. 

MATERIALS AND METHODS 

Seven patients (3 males and 4 females), ranging in 

age from 32 to 68 years (mean 50.72±10.40) with stable re 

nal insufficiency (serum creatinine range, 2 to 8 mg/dl; 

mean 5.07±2.19 mg/dl) were administered 0.5 pg of 

1,25(OH)2D3 (Rocaltrol - Roche) for a period of 4 months. 

The following parameters were measured at the beginning 

of therapy, and then every 15 days during the entire tre 

atment period, and the first 2 months following suspe~ 

sion of the drug: serum creatinine (cr), calcium (Ca), 

phosphate, alkaline phosphatase, parathyroid hormone(PTH) 

and calcitonin (CT). At the beginning and at the end of 

treatment, the glomerular filtration rate (GFR) was ev~ 

luated by inulin clearance and cr clearance following 
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ureteral catheterism. 

RESULTS 

The results are reported in the Table 1. 

Start End 60 days after 

SERUM CR 
pmol/l 

448.18±193.59° 610.84+273.1°494.15:238.6 

SERUM CA 
mmol/l 

2.32±0.17* 2. 51±0 .11* 2.31+0.125 

PTH (MM) 
pmol/l 

305.83+263.42* 173.17±115.9*306.25±227.1 

CT 
pg/ml 

CR CLEARANCE 
ml/min 

64.33±30.62 

22.77±9.63 .... 

INULIN CLEARANCE 11.80±9.53 
ml/min 

49.80±17.31 54.50±35.05 

17.87±12.51 .... 

12.05±7.31 

0p (.. 0 .005 
*p <: 0 .002 
.... p <: 0.04 

Calcitriol therapy: variations observed in some 
parameters. 

DISCUSSION 

In agreement with most workers (1), we observed an 

increase in serum cr and a decrease in cr clearance du 

ring therapy with calcitriol, but these findings don't 

seem related to a worsening in renal function. In fact 

during calcitriol treatment, GFR measured by inulin cle~ 

rance, the most reliable and precise method to evaluate 

this parameter (2), did not show any significant change. 

Furthermore serum cr returns to basal levels 60 days 

after drug suspension. 

We suggest that the cr increase is due to a cr release 
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from muscle. In fact, uremic patients present myopathy, 

mostly secondary to a vitamin D deficiency. Replacement 

therapy with calcitriol may improve the abnormal muscle 

condition and increase the release of cr from the muscle. 

Similar findings have been reported in vegetarian osteo 

malacic men (3); these subjects have a low dietary intake 

of vitamin D and show lower than normal serum cr levels. 

However, serum cr increases to normal values when vitamin 

D is added to their diet. 

The reduction in cr clearance at the end of therapy o£ 

served in our series seems in contrast with this explan~ 

tion. However, it is possible that such apparent deterio 

ration in renal function might be due to a reduced tubu 

lar reserve. In fact, renal cr excretion is partly due 

to a reduced tubular secretion, and in advanced renal 

failure cr secretion falls quickly, due to the severity 

of tubular injury; under these conditions, even a slight 

increase of cr in blood can readily saturate the system. 
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TORASEMIDE~ A LOOP DIURETIC~ USEFUL IN CORRECTING ECF VOLUMB 
EXPANSION IN PATIENTS WITH CHRONIC RENAL FAILURE. 
D. RUSSO~ A. TESTA~ R.M. GAZZOTTI~ P. MAZZONE~ F. SAVINO~ 
v"~:E),.~.:~NDREUCCI . 
Deportmenuiof Nephrology~ II Faculty of Medicine~ Noples~ Italy; 

I NTRODllCTI 00 
In patients with chronic renal failure ('CRF) the reduced nephron 

rmss muses salt and ~ter retention and consequently ECF voll.J're 
eXPansion; thus diuretic drugs have to be administered. The efficacy 
of diuretics~ however~ is hampered by the loss of functioning nephrons; 
furtherrmre residual nephrons are already in intensive diuresis due to 
both ECF voll.J're eXP01sion and increased osrmtic load per nemron. 
lilcder: Isoch circLfT5tances only high doses of l()(l) diuretics rmy induce 
an adequate increase in salt am ~ter excretion. 

Torasemide (T) is a new loop diuretic with no structural similarity 
to the other available diuretic drugs. This study has been carried out 
to evaluate the diuretic efficacy of T in patients with CRF. 

Ml\TERIALS AND METHODS 
T has been administered in 11 patients with CRF requiring diuretic 

trea1Jrent for both hypertension and peripheral oeooms. serum 
concentration of sodium (No) ~ pOtassium (K) ~ urea (U) ~ creatinine (C) 
were measured before T and then on 4th~ 7th~ 9th day of the study; 
24 hours urinary excretion of ~ter (V) ~ sodium CUNaV) ~ pOtassium 
<LJKV) ~ were measured daily ~ starting on tre 2nd day before Lrltill the 

2nd day after T adninistration. Body weig,t and blood pressure were 
recorded dai ly throug,Qut the study. 
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The doses administered of TI chosen empiricallYI since the drug had 
never been used before in patients with CRFI was 0.77 rrgJKg/die. 

RESULTS 
Nell C am U were sign i f icant ly increased by T. UNaV I UKV am V were 
significantly increaSed; this increasel however l was present only in 
the first three days of treatment with T. The reduction was significant 
already on the first day of treatrrent and was rmintaned .even after 
drug withdrawal. 

DISCUSSION 
T is a new high-ceiling loop diuretic claimed to have a longer 

duration of action than other loop diuretics; clinical studies l 

however I have been oerforrred only in healthy volunteers or in patients 
with cardiac diseases. This study has been carried out in chronic 
uremia to investigate the natriuretic and diuretic effects of T. In 
CRF the natriuretic activity of a diuretic drug is hamperedby the 
reduced nephron rmss am by the osrrotic overlcxx:l of the residual 
nePhrons which are already in an intensive diuresis. In our study T 
significantly increase V and UNaV despite the severe impairement of 
renal function. This natriuretic effect allOAed tJhe correction of ECF 
volure expanstlonl as mirrored by nonTlJlization of blood pressure and 
reduction of body weight; during treatment with T both C (rid: U 

increased in relation to the correction of ECF volure expansion. 
T significantly increased UKV leading to significant decrease in K; 
this kaliuretic effect I hawever l is not troubles~ since uremic 
pat i ents have serm patass i urn at high limi t of nOnTlJ 1 va 1 ues . 

These results show that T is an high-ceiling loop diuretic useful 
in treating ECF volure expansion in patients with advmced CRF. 
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Table 1. Effects of T on senm sodlun (Na) .. patassiun (K) .. creatinine 
(0 .. urea (U) .. 24 hours urinary excretion of water (V) .. sodiun <UNaV) .. 
patassiun <UKV) .. 00dy weight (BW) and blood pressure (BP). Nurbers 
are means values +SEM. 

basal 4th 7th 9th dayS after T 
serun 
Na 141.3 136.r 134.9* 135.8* 
rr£Q/L +1.0 +112 +1.4 +1.2 

K 4.4 3.9* 3.7* 3.8* 
rr£q/L -+0.2 -+0.2 -+0.1 -+0.1 

C 4.1 5.3* 5.1* 4.9* 
rng% +0.5 -+0.6 -+016 -+0.6 

U 1.1 1.5 0 1.8* 1.9* 
gIL -+0.1 +0.1 +0.1 -+0.1 

Urine 
V 1.5 1.7 1.7 1.3 
U24 hr -+0.1 +0.1 -+0.1 -+0.1 

UNaV 66.1 72.8 59.7 21.6* 
rrEq124 hr :6.9 +14.5 +17.5 +5.1 

UKV 33.2 48.2 41.1 32.0 
rr£Q/24 hr ::3.2 +3.3 +3.3 +3.0 

BW 68.4 68.7* 66.6* 66.8* 
Kg +1.6 +1.0 +2.0 +1.7 

o = p 0.05 
BPm2 126.6 110.0* 100.0* 106.6* * = p 0.0l rrrnHg +5.8 +3.7 +4.3 +2.6 

1. Lesne .. M ... Clerckx-Braun .. F ... Dohoux .. P ... Uan Ypersele 
de Strihou .. CH, Int. J. Clin. Phann. Ther. Toxic. 20:382-397 .. 1982 

2. Ambroes .. Y ... Ronflette .. I ... l)odion .. L. Eur. J. Clin:-Phann. 31: 
sl-s7 .. 1986. 

3. Larbe .. R ... Kennedy .. 0 ... Kenny .. M ... Darragh .. A. Eur. J. Clin. Phann. 
31: s9-s14 .. 1986. 

4. Broekhuysen .. J ... Deger .. F ... ]))uchrnPs .. J ... Ducarne .. H ... Hercauelz .. 
A. Eur. J. Clin. Phann. 31: s29-s34 .. 1986. 
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TRFA'lMENT OF RAPIDLY P~SIVE LUPUS GUlolE.RUILNEPHRITIS 

M.KOSErJ, J .DRINOVEx:::, S.KAPIAN, A.LICINA, R.P<:NIKVAR 

University I>Edi.cal Center, Departrrent of Nephrology, Ljubljana 
Yugoslavia 

IN'I'RODOCTICl'J 

Rapidly progressive lupus glClIlELUlonephritis (RPLGN) is a 

severe and unfavorable complication of systemic lupus erythematosus. 

(SLE). Progress in supportive and aggressive therapy in recent 

years has considerably. inproved the prognosis. Since there is no 

agreement about the nost efficient therapy, the treatnent of RPLGN 

rerra.ins a highly controversial topic in clinical Iredicine (1,2). 

In this paper, we report a follow-up of 11 patients with RPLGN, 

nonitored for 2-64 nonths. All patients were treated with prednisone 

cyclophosphamide or azathioprine and plasma exchange. 

PATIENTS AND METHODS 

Patients Who fulfilled at least 4 preliminary criteria of the 

Arlerican Rhetunatism Association and Who showed a histological and 

clinical picture of diffuse proliferative glClIlELUlonephritis and 

rapidly deteriorating renal function were included. 4 nen and 7 

WI:lIlel1, aged from 20 to 49 years, were followed from 2-64 nonths. 

Our treatnent protocol consisted of prednisone 40-60 mg/day, 

cyclophosphamide or azathioprine 1-2 mg/kg and plasmapheresis: 

nanel y rrembrane plasma exchange at 2,3,7 and 14 day intervals for 

2 nonths was perfo:rm:rl. The exchanged voluroo was 4 % l::x:xly weight; 

the substitution solution was 5 % htunan albumin. Before the 

therapy, infections were excluded and secondary hypertension 

controlled. 
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lm)ULTS 

Of 1'1 RP.UiN patients treated, 7 coopleted the therapy while 

4 died during therapy. 

As shown in Table 1 the inproverrent in renal function, proteinuria 

and serologic paraneters was observed in 7 patients at the end of 

therapy. 

Table 1. laboratory data of 7 RPLGN patients before and after 
therapy 

Patient 5-creatinine Proteinuria Anti rNA 
(urcol/L) (g/24h) (%) 

1 471 340 14.0 4.4 45 0 
2 350 140 10.2 6.6 96 66 
3 530 156 12.0 8.6 43 35 
4 590 300 3.6 1.3 96 12 
5 246 160 4.0 0.5 40 2 
6 206 176 2.1 1.2 78 36 
7 309 160 2.9 1.8 45 11 

4 patients remained stable over a period of 2-64 nnnths. 

3 patients progressed to tenninal renal failure in 12-36 nnnths 

after treatment (Table 2). 

Table 2. Qltcoma in RP.UiN patients (n=7) 

Patient Follow up S-creatinine, urcol/L 
nnnths before tho after tho final value 

1 12 471 340 HI) 

2 36 350 140 HI) 

3 64 530 156 260 
4 24 590 300 HI) 

5 16 246 160 N 
6 2 206 176 N 
7 48 309 160 180 

CGlPLlCATICNS 

4 patients died before the end of therapy. All received 

cyclophosphamide orally. Their data are shown in Table 3. 
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Table 3. Caiplications of treat.nent in :RPI.GN patients 

Patient Age Sex Duration S-creatinine Side effects Death 
(~) of SLE (unol/L) 

1 30 F 7 nonths 310 tbc sepsis day 59 
2 29 F 12 nonths 420 ARDS day 7 
3 24 M 4 IlDnths 390 pneunonia day 29 
4 30 M 1 nonth 240 ARDS day 10 

DISCUSSICN 

The inproved prognosis of diffuse lupus glonerulonephritis is 

related to a IlDre efficient managerrent of arterial hypertension, 

infections and aggressive treat.nent of renal disease. 

Encouraging results have been reported recently for intennittent 

cyclophosphamide pulses (3) or short course of lretilprednisolone 

pulses (4). 

0Jr treat.nent with iIlmunosuppressive durgs and plasmapheresis was 

effective in the preservation of renal function, but the side 

effects of aggressive therapy were frequent and fatal. 

1. Donadio,J.V. N.Engl. J. Med. 311, 528-529, 1984. 
2. Williams,D.G. Contr. Nephrol. 43, 25-35, 1984. 
3. Austin,H.A., Klippel, J.H., Ballow, J.E. et al. N.Engl. J. Med. 

314, 614-619, 1986. 
4. Ponticelli,C., Zucchelli,P., Moroni ,G. ,et al. Clin. Nephrol. 

28, 263-271, 1987. 



THE EFFECT OF A SINGLE PERINATAL TREATMENT WITH CAPTOPRIL 
ON CYTOTOXICITY IN RATS 

S. SONKOOI AND Y. MANDl 

1st Department of Internal Medicine and Department of 
Microbiology, Albert Szent-Gyorgyi Medical University, 
Szeged, Hungary 

INTRODUCTION 
Captopril, the first orally active inhibitor of 

angiotensin-converting enzyme, is one of the most useful 
medicines in the therapy of hypertension. Since a 
suppressive effect of captopril has been found in the 
cellular immune system (1), we have investigated the 
cytotoxicity of this agent in rats treated perinatally. 

MATERIALS AND METHODS 
The experiments were performed on Wistar rats. 

Pregnant animals were used 4-5 days before, the birth. 
Group 1: through an abdominal incision (sterile) 

0.1 ml captopril (Tensiominj EGIS) or D-penicillamine 
(Sigma) solution was injected into each amniotic 
compartment space of the embryos (1 mglml concentration). 

Group 2: the same procedure was followed, but only 
the solvent was injected. Work-up was carried out 8, 
16 and 32 weeks after the birth. 

The natural killer (NK) cell activity (cytotoxicity) 
of splenic lymphocytes was investigated with a 51 Cr 
release assay (2). The results were expressed for 25:1, 
50:1, 100:1 and 200:1 effector:target (E/T) cell ratios. 

Statistical significance was calculated by 
Student's two-tailed t-test. 
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RESULTS 
Figure la shows that in l6-week-old captorpil-trea­

ted rats the cytotoxicity was significantly lower at each 
EfT ratio than in the control animals. 
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Fig.l. Effect of perinatal captorpil treatment on NK 
activity of rat splenic lymphocytes. Spleen cells of 
l6-week-old (a), 8-week-old (b),32-~eek-old (c) animals 
were isolated on Ficoll-Uromiro gradient (1.080), and 
the cytotoxicity was then, determined by using 5lCr _ 

-labelled YAC-l target cells in a 4hr cytotoxic assay. 

(d) Comparison of effects of captorpil and O-penicill­
amine on NK activity. 
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Similar results were obtained with B-week-old 
(Fig. lb) and 32-week-old (Fig. la) treated animals, but 
the difference was less pronounced in the younger rats. 

The effect of D-penicillamine in the same experimen­
tal set up hardly differed from that of the solvent 
(Fig. ld). 

DISCUSSION 
NK cells exhibit cytotoxicity against virus-infec­

ted or tumor targets among others (3). Our results 
demonstrated that a single perinatal captopril treat­
ment caused a long-lasting effect in decreasing the 
cellular cytotoxic reaction in rats after birth. This 
effect appears to be fairly specific, as D-penicill­
amine, which has a similar chemical structure and is a 
useful medicine in the treatment of some immunological 
and connective tissue diseases,did not display a signi­
ficant effect. These results suggest the possibility 
that drugs which enter the embryo during pregnancy 
might lead to chronic immune defets after birth. 

SUMMARY 
A single perinatal treatment with captorpil caused 

a long-lasting effect by decreasing the, cellular cyto­
toxic reaction in rats. 
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NEW EVIDENCE FOR THE NEUROTOXICITY OF PTH IN UREMIA 

P.M.J.M. DE VRIES, M.G.G. CORTENRAAD, R.L.M. STRIJERS, P.L. OE and 
S.L. VISSER 

Departments of Hemodialysis and Clinical Neurophysiology, Free 
University Hospital, Amsterdam, The Netherlands 

INTRODUCTION 

Peripheral neuropathy is recognised as a complication of uremia 

in 60-65 % of the patients. There is still much discussion about its 

pathophysiology and the best way to diagnose it. As neurotoxic agents 

myoinositol, middle molecules and parathyroid hormone (PTH) were men­

tioned. Regarding diagnosis, no relation could be found between the 

peripheral nerve conduction velocity and the prevalence and severity 

of clinical neuropathy (1). It has been shown that H-M interval (late 

response) can be delayed while motor and sensory nerve conduction ve­

locities are normal (2). The H-M interval has a very narrow normal 

range and is easy to obtain. 

The aims of this study were to (I) establish the prevalence of 

impaired nerve conduction in patients with chronic renal failure on 

maintenance hemodialysis; (II) investigate the course of nerve func­

tion during a period of maintenance hemodialysis and (III) correlate 

electrophysiological changes and blood parameters that reflect the 

adequacy of treatment. 

PATIENTS AND METHODS 

71 patients (36 women and 35 men) were followed during a mean 

period of 32 months beginning at their first dialysis. All were dia­

lysed five hours twice a week. The following parameters were studied: 

* laboratory (once a month): 

- parathyroid hormone 

- urea, creatinine, uric acid 

- sodium, potassium, chloride, calcium, phosphate, alkal.phosphatase 
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* neurophysiology (every 6 months): 

- maximal motor nerve conduction velocity (MNCV) of the peroneal 

and ulnar nerves (m/sec). Skin temperature was measured and MNCV 

was corrected to 33 degrees C. 

- H-M interval (msec). This is the latency between the maximal 

H-response and the maximal M-response of the posterior tibial 

nerve. These values were normalised for age and body length. 

Three groups of patients were formed according to the course of 

,their MNCV and H-M interval during the study: (I) Improvement, (II) 

Deterioration and (III) No Changes. The values of MNCV and H-M inter­

val were plotted against time. The linear regression lines were cal­

culated. If the slope was significantly positive for MNCV and signi­

ficantly negative for H-M interval, the patient was put in group I. 

If the slope was significantly negative for MNCV and positive for 

H-M interval, the patient was put in group II. All other patients 

were put in group III. 

RESULTS 

At the start of the study 43 patients (60 %) showed neurophysio­

logical signs of polyneuropathy whereas only 2 patients had clinical 

S'igns (see table 1). 

Table 1. Electrophysiological abnormalities at the start of the study 

Neurophysiological parameter 

H-M interval 

Motor Nerve Conduction Velocity (MNCV) 

H-M interval and MNCV 

total 

% abnormal 

28 % 

2 % 

30 % 

60 % 

At the end of the study 67 patients could be statistically evalu­

ated. According to the changes of the neurophysiological parameters 

they could be divided in the three considered groups: 

I. Improvement n = 7 (10 %) 

II. Deterioration n = 22 (33 %) 

I II. No Changes n = 38 (57 %) 

Some differences between these groups are shown in table 2. 
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Table 2. Some characteristics of the three groups. 

Group H-M interval PTH age follow-up 
(msec) (pmol/l) (years) (months) 

Improvement 28.2 + 0.5 28.3 + 8.3 32.0 + 4.6 17.0 + 1.6 

Deterioration 30.7 + 0.7 52.8 +10.7 45.8 + 3.7 42.3 + 5.2 

No changes 29.4 + 0.5 29.6 .t 4.2 50.1 .±. 2.1 33.7 + 3.5 

The start H-M intervals and MNCV values were not significantly diffe­

rent. The same accounted for the mean MNCV during the follow-up pe­

riod. However mean H-M interval during the 32 months was significant­

ly higher in the Deterioration group. PTH level was the only bioche­

mical parameter that was different between the groups. The Improve­

ment group showed a lower mean age and a shorter follow-up period. 

Because it seemed that a shorter dialysis period gave a better chance 

for improvement, the first 24 months of follow-up in each patient 

were investigated separately. The division into groups then was: 

Improvement 17 %, Deterioration 23 % and No Changes 60 %. Again the 

Deterioration group showed a longer H-M interval and higher PTH. 

CONCLUSIONS 

1. H-M interval is a more sensible test for polyneuropathy during 

chronic renal failure than MNCV. 

2. the course of nerve function during a period of maintenance hemo­

dialysis is 10 % improvement, 33 % deterioration and 57 % unchanged. 

3. only PTH concentration correlated with neurophysiological 

parameters. 

4. during the first 24 months of hemodialysis the chance for improve­

ment is slightly higher than afterwards. 
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CONNECTION BETWEEN CHRONIC RENAL INSUFFICIENCY AND ALLUVIAL SOILS IN 
CENI'RAL GREECE. 

TH. GALEAS, D. MYLONAS, P. FOUNTA. 

General Hospital of Trikala, Artificial Kidney Department, Greece. 

IN'IRODUCTION 

Central Greece is available for the study of the influence of 

soil on health for two reasons. First because it consists of two 

kinds of soils clearly separated between each other and secondly 

because there hasn6t been any significant moving of the population 

in the recent years. ( 1,2 ). These two kinds of soils are the 

alluvial soils and non-alluvial soils. ( Fig. 1 ). 

In this work it is examined whether the constitution of the soil has 

any influence on the frequency of appearance of chronic renal insuf­

ficiency. ( 3 ). 

MATERIAL AND METHOD 

We recorded the 224 patients who have been in the programme of 

chronic hemodialysis since 1981. On the basis of the geochemical 

constitution of the soil ( 1,4 ) we clasified them, bearing in 

mind their place of birth or residence for the last 20 years, in 

two categories: a) patients living on alluvial soils and b)patients 

living on non-alluvial soils. Using the X2 method we considered 

whether the increased number of nephropathies has any connection 

with the constitution of the soil. 

RESULTS 

We observed a) 188 patients from the 224 were born or were 

residents in the last 20 years in areas with alluvial soils. (Fig.II) 

b) 36 patients were born or lived on non-alluvial soils. 



197 

It is noticed that frequency of nephropathies was significantly 

iligher on alluvial soils than on non-alluvial soils ( P <. 0,05 ). 

DISCUSSION 

In our attempt to estimate the distance the patients had to 

travel to receive their regular hemodialysis at the artificial 

ddney departments of the area we experienced an unexpected finding 

which led us to make a chartography study of the places in which 

these patients were born or lived. 

In a smaller scale study of Galeas et al. (5) it had been shown that 

there is a close interconnection between the geochemical environment 

and the geographical distribution as it concerns chronic renal 

insufficiency. Extending our study in Central Greece we examined the 

relation of alluvial and non-alluvial soils with chronic renal 

insufficiency. 

Alluvial soils are soils with the highest capacity in the exchange o~ 

cations. (4). Cation-exchange processes are known to exist in the 

smallest molecules of the soil (4). It is also known that plants 

take up the nessacery elements for their feeding, in the form of ions, 

from the territorial solution and from the colloidal components. 

We assume that in the areas with alluvia soils where concentration 

of nephropathies was observed the following might happen:l. Essential 

metals nessacery for life ( Fe, Zn, Co ) are exchanged with heavy, 

toxic metals (Ca, Bi, Mn, Ni, Pb ) (4) non essential for life. 

To explain this we refer to law of masses (4) or to the theory that 

some cations have greater exchange capacity compared with others 

(cation exchange) (4) 2. There might be a deficiency of bioessential 

trace elements ( Se, Zn, Cr, Ni, Si, F ) in the endemic areas (3,6). 

CONCLUSION 

According to our study part of the nephropathies in this area 

.• light have a connection with the chemical constitution of the soil. 

"lthough international bibliography (7,8,9) has not come to 

Qefinite conclusions we believe that geographical distribution 

shows that the whole investigation should be re-examined. 
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CLEARANCES OF SMALL SOLUTES IN HEMODIAFILTRATION AND PAI­
RED FILTRATION DIALYSIS. 

B. Memoli, R.M. Gazzotti, T. Rampino, C. Libetta, G. 10-
rioo, E. Driolio and V.E. Andreucci. 
Dept. of Nephrology, II Faculty of Medicine and °Dept. of 
Chern. Eng., University of Naples, Italy. 

INTRODUCTION. 

Hemodiafiltration (HDF) can be performed both in one 

single hemofilter in which the two processes, dialysis 

and hemofiltration, are simultaneously carried out, or in 

two separated devices (Paired Filtration Dialysis, PFD) 

one of which works in ultrafiltration and the other one 

as a traditional dialyzer. Aim of this study was to comp~ 

re the performances of HDF and PFD treatments on the ba-

sis of "in vivo" clearance tests. 

MATERIALS AND METHODS. 

The study was performed on 2 patients treated with HDF 

and 2 patients treated with PFD. Blood axial flow ra-

te was in both treatments 300 ml/min. "In vivo" clearan­

ce tests of urea, creatinine, phosphate and uric acid, w~ 

re performed in both treatments by collecting simultaneou 

sly two blood samples at the hemofilter inlet and outlet. 

The clearances (total (diffusive + convective), diffusive 

and convective) were calculated referring to plasma solu­

te concentrations and plasma volumetric flow rates. 

RESULTS. 

Table I shows ultrafiltration flow rates and total, 

diffusive and convective clearances of urea, creatinine, 

phosphate and uric acid in HDF and PFD treatments. 
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Paired measurements of diffusive and convective clea­

rances in HDP, obtained at different ultrafiltration flow 

rates (range 33.75 - 82.5 ml/min), showed an inverse rela 

tionship for urea (r = -0.7422,<p 0.01) (Fig.l), creatini 

ne (r = -0.7797, p<O.Ol), phosphate (r =-0.8368, p<O.Ol) 

and uric acid (r =-0.9212, p<O.Ol). 

TABLE I. 
Comparison of ultrafiltration flow rates (Uf) and Total, 
Diffusive and Convective clearances of urea, creatinine, 
phosphate and uric acid in HDP and PPD. 

Urea clearances 
Total Diffusive Convective Uf 

HDP 176.9±12.2 128.8±16.7 48.1±6.0 71.S±S 
PPD 21O.2±l7.3 170.2±l7.4 40 40 

P <0.001 <0.001 <0.005 <0.001 

Creatinine clearances 
HDP 156.5±7.4 99.7±10.8 53.2±S.2 71. 5±S 
PPD lS3.1±13.5 113.1:1:13.5 40 40 

P ns <0.001 <0.001 <0.001 

Phosphate clearances 
HDF lSO.3±9.6 96.3±14.2 S4.0±6.3 71. S±S 
PPD 141. 7:!:8. 3 101.7:!:8.3 40 40 

P ns ns <0.001 <0.001 

Uric acid clearances 
HDP 142. 7:!:l1. 2 87.2:!:lS.2 S5.4:!:6.2 71. 5:!:S 
PPD 135.9±11.6 95.9±l1.6 40 40 

P ns ns <0.001 <0.001 

DISCUSSION. 

The results of clearance tests indicate a greater effl 

cacy of PPD in which diffusive and convective mass trans­

fer mechanisms are completely separated, as compared with 

HDP where these mechanisms mutually interfere. In partic~ 

lar we observed that: a) in HDF convective clearance is 

always lower than ultrafiltrate flow rate, unlike in PPD 

where they coincide; b) diffusive clearances, specially 
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Fig.l. Relationship between diffusive lCd) and convecti­
ve (Cc) urea clearance in postdilutional HDF. 

for highly diffusible solutes like urea and creatinine, 

are higher in PFD than in HDF; c) urea total clearance 

is greater in PFD than in HDF although ultrafiltration 

flow rate is higher in HDF than in PFD. 

The diffusive clearance decrease observed in HDF may 

be accounted for by: 1) reduction of axial flow rate 

along the filter due to ultrafiltration and 2) accumula­

tion of plasma proteins on the pressurized side of the 

membrane leading to the formation of a macromolecular 

gel that may affect diffusive transport (concentration 

polarization) (1). 
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L-CARNITINE ADDITION IN THE DIALYSIS FLUID.: A NEW THERAPEUTICAL 
APPROACH FOR HEMODIALYSIS PATIENTS. 

G.M. VACHA, G. GIORCELLI, S. D'IDDIO, G. VALENTINI, E. BAGIELLA, 
A. PROCOPIO, S. DI DONATO and M. CORSI 

Department of Nephrology and Dialysis, Ospedale Mauriziano 
Umberto I, Turin, Italy 

INTRODUCTION 

In a previous study (1) we postulated that the long-term i.v. 

administration of L-carnitine in hemodialysis patients is inadequate 

since it induces an excessive accumulation of carnitine (free and esters) 

in blood and muscle. In order to further elucidate the appropriate dosage 

regimen and route of administration the present study has been carried out. 

MATERIALS AND METHODS 

A group of 22 stable hemodialysis patients of either sex who had 

been on L-carnitine therapy (2 g/i.v./each dialysis) for a minimum of 12 

months were selected. Dietary intake was standardized. Following baseline 

evaluations intravenous L-carnitine therapy was discontinued for 4 months. 

Then the patients received L-carnitine i.v. (1 g/end dialysis) for I month. 

Finally the patients were divided into two subgroups of 11 patients each 

and L-carnitine was added to the dialysate for 3 months (Group 1: 75 pml/l; 

Group 2: 150 pmol/l). Pre-dialysis blood samples (carnitine and lipid 

determination) were obtained at the enrollment and at the end of each 

of the eight months of the study. Muscle biopsies (carnitine determination) 

were obtained at the baseline, after 4 and 8 months. 

RESULTS 

All the patients exhibited marked elevations in serum total carnitine 

(875 ~ 292 pM; normal value: 53 + 18 pM) and in muscle total carnitine (45 
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~ 17 ~mol/gNCP, normal value: 19 ~ 5 pmol/gNCP ). Following the 4 months 

wash-out period the muscle values were comparable with dose of normal 

subjects and did not significantly change during the second treatment. 

Also the serum concentrations showed a decrease and a new steady-state 

reflecting the concentration of L-carnitine added in the dialysate. 

Serum lipid pattern (Fig. 1) showed significant changes during the study. 

2 
CHOLESTEROL (mg/d 1) N... 1$0 . lSI! 

~l~ 
" 1 l ~ " ~ • ; • "i)II I~ 

HOlo-CHOLESTEROL (mg/dll "'. lIS· liS , .. 

Fig. 1 Serum lipid profile during the study . In the figure the symbols (*) 
indicate the p value of paired Student's "t" test versus the baseline 
(B) - *p < 0.05; **p< 0.02; ***p < 0.01; ****p< 0 . 001. ANOVA analysis 
showed the following results: Triglycerides p < 0.005; Cholesterol 
p.c::: 0.025; HDL-Cho1estero1 p<: 0 .001: Apoproteins A p< 0.025. No s ignificant 
differences between the groups were observed . 



DISCUSSION 

The present results suggest that serum carnitine concentrations 

of 100 to 200 pmol/1 may be appropriate as a target range to achieve 

the desired results. If we accept the proposed level as being optimal, 

then the task becomes one of finding the most efficient and cost effective 

method of achieving that level. In the present study we have demonstrated 

positive lipid effects with the addition of either 2 or 4 g of L-carnitine 

to the dialysate. Although the data are not conclusive, it is our opinion 

that the addition of 2 g of L-carnitine to the dialysate would adequately 

meet therapeutic requirements. In patients in whom carnitine deficiency 

is suspected, long-term hemodialysis patients for example, priming with 

an initial period of i.v. therapy may be desirable to restore muscle 

carnitine stores to normal levels. 
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BIDIRECTIONAL BLOOD-PUMP WITH A BIDIRECTIONAL BLOOD-PASSAGE THROUGH 
THE ARTIFICIAL KIDNEY. 

R. HOMBROUCKX, R. BEELEN, L.LARNO, F. VAN WETTER, J.Y. DE VOS. 

Dialysis Unit, Kliniek Hogerlucht, Ronse, Belgium. 

INTRODUCTION 

Inspired by the very efficient respiratory system of the 

pigeon, a new single-needle dialysis system has been developed, 

whereby a double passage of the blood through the exchange organ 

(this being the artificial kidney-AK) was contemplated. 

We tested a bidirectional blood-pump,(BDP)(Fig.l) which through 

one needle and one blood-line pumps the blood from the bloodvessel, 

then guides it through the AK (first passage) (Fig. 2) to an expan­

sion chamber (EC), located above the AK; the pressure is monitored 

in that EC, and upon attaining a preset max. pressure, the pump 

changes direction, empties the arterial chamber through the AK 

(second passage) (Fig.3) and directs the blood back into the 

patient's blood-vessel. The pump is controlled by a min. and max. 

manometer setting, the pressures being recorded in the EC. 

EQUIPMENT AND METHODS 

The system consists of a bipuncture needle, a modified blood­

line, the BDP, this being a compact peristaltic blood-pump, modified 

for bidirectional functioning by us. Further, there is the AK that 

may be of any type, on condition that it has a low blood-priming 

volume, a low dialysate priming volume and a rigid membrane struc­

ture (thus for preference a capillary kidney). There also is the EC, 

which should consist of a tubular structure of about 5 cm diameter 

and about 15 cm in height, with a rigid wall, ending conically below 

in the blood-line towards the kidney,and above provided with a pres­

sure line with a bacterial-filter. 



Finally, we would mention the incorporation in the pressure 

line of a large compliance chamber(CC) with a capacity of 2000 m1 of 

air. That large air chamber is necessary as a buffer for preventing 

large pressure fluctuations on the manometer (and in the AK). 

Thet BDP is controlled by way of min. and max. pressure adjust­

ment on a manometer with min. and max. settings in the positive and! 

or negative areas 

tration. 

RESULTS 

; these settings are determining the ultrafil-

The overall dialysis ratio's for most molecules are comparable 

with the double head-pump (DHP) results (Fig. 4); however, the bi­

directional AK passage results in a better extraction pattern for 

phosphate, especially when the direction of the dialysate flow is 

changed (Fig. 5). 

DISCUSSION 

The greatest disadvantage of the system is the recirculation of 

the dead-volume blood, (content of bloodline and pumpsegment) which 

reduces the overall efficiency of the system. 

However, as soon as the stroke volume becomes three to four 

times greater than the dead volume, this recirculation has an almost 

negligible effect on the ultimate efficiency. To avoid excessive 

stroke volumes, we naturally miniaturise the system as much as 

possible. 

The ultrafiltration control is easily obtained by the min. and 

max. pressure setting of the manometer. 

P.S. It is the only single-needle system wherein the high peak flows 

that pass through the needle, also effectively pass through the 

kidney and this in both directions per cycle. 

CONCLUSION 

1* Simple system, which renders it suitable for home- and low­

care dialysis (can be carried out by a patient without a partner), 

but just as suitable for routine dialysis or haemofiltration. 
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2* The high effective bidirectional flow through the artifi­

cial kidney renders the system, according to the direction of the 

dialysate flow, suitable for a more selective clearing of either 

small molecules or for phosphorus and middle molecules. 

3* Easy ultrafiltration monitoring, independent of the blood-

flow . 

4* Low priming volume, which reduces periods of hypotension 

during the dialysis and which also makes a rinse-back with a minimal 

quantity of physiological solution possible. 

5* By the lower number of pumphead switchings, also less haemo­

lysis than in other tidal single-needle systems. 

6* Very economical system, as concerns both the disposables 

and the hardware. 

Blood lin. 
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HEMODIALYSIS WITH LOW FLOW OF STERILE DIALYSATE (LSDH). EXPERIENCE 
OF TWO YEARS 

BRIGNON P., FALLER Bernadette, MARICHAL J.F. - Service de Nephro­
logie - Hopital Pasteur - 68021 COLMAR - FRANCE; RICHALLEY G., 
HOSPAL, BASEL, CH. 

Over the past several years the strategy of renal replacement thera­
py in seriously ill and hemodynamic unstable patients with acute 

renal failure (ARF) changed. First a continuous technique was pro­

posed: CAVH (3). But, in order to increase the clearances to the 

level required by hypercatabolic patients diffusion was added in 

CAVHD (2). 

We report our experience of an intermittent technique which com­

bines low flow rates in order to achieve maximum diffusion of the 

solutes : low flow sterile dialysate hemodialysis : LSDH. We have 

extended this treatment to patients with chronic renal failure (CRFh 

PATIENTS 

With ARF 

138 sessions of LSDH were performed in 32 patients (18 males, 14 fe­

males) aged 69 ~ 12 years. Each patient underwent an average of 4.8 

~ 3.2 sessions. Beside ARF, the patients presented congestive heart 

failure (5), cancer (8) and unstable cardiovascular state (16). 

With CRF 

8 patients (5 males, 3 females) aged 67 ~ 9 years, have been trea­

ted with LSDH during a cumulative period of 71 patients-months. 

That is 128 ~ 107 sessions during 8.9 + 8.6 months for each patient. 

All patients were with congestive heart failure or poor general con­

dition. For 2 patients, LSDH represents the first renal replacement 

therapy, 3 were transferred from conventional hemodialysis because 

of hemodynamic intolerance, 3 from CAPD after persistent peritonitis. 

2 patients are still in treatment. LSDH was stopped in 6 patients, 

for inadequate dialysis (1 case), technical reasons (4) and because 

of death (1). 
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METHOD 

Description of the technique 

The hemofilter is an AN-69 SCU-CAVH flat plate of 0.43 m2. Both the 

blood and dialysate circulation are monitored by an BSM 22*. The 

blood flow provided by either an internal jugular vein catheter (ARF) 

or an arterio-veinous fistula (CRF) averages 150 ml/mn. The sterile 

dialysate is conditionned in 5 i-plastic bags. The composition (m­

mol/i) is : Na 140, K 0 to 4, Cl 109.5, lactate 40, Ca 2. It is ad­

ministered at a flow rate of 83 ml/mn (1 bag/h). The outlet line 

remains open so that the dialysate with the additional ultrafiltrate 

is collected in a container. The 6-hour sessions are repeated every 

other day. 

Evaluation of the adequacy of dialysis 

The urea generation rate is obtained by measuring the concentration 

of urea in the dialysate and additional ultrafiltrate. 

The evaluation of protein catabolic rate (PCR) is based on the urea 

generation rate (1). 

RESULTS 

The excellent hemodynamic tolerance dramatically improves the qua­

lity of life of the patients with CRF. This result makes the patient 

accept the duration and the frequency of the sessions. We did'nt 

observe clinical or electric symptoms of neuropathy after 2 years 

of treatment. 

The biological results are summarized in Table I and II. 

BIOLOGICAL RESULTS 

BEFORE SESSION CLEARANCE 

IJR!A CRWIII1I2 PHOSPHORUS HEHATOCRITE UREA CWrINI1I2 PHOSPHORUS 
lIII01/1 Il101/1 .,1/1 % Ill/Ill 1Il/1IIl lIl/mn 

CU 30 928 1.56 26.9! CRY 54.40 48.19 39.30 
1/- 9.02 +/- 238.68 1/- 0.58 1/- 5.56 1/- 5.09 1/- 2.90 1/- 2.97 

ARP 40.58 805.35 28.88 AU 59.69 47.73 
1/- 6.01 +/- 231.60 1/- 2.49 1/- 6.36 1/- 3.61 

* HOSPAL, Basel, CH. 
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The adequacy of dialysis is regularly followed by the evaluation of 

PCR. The patients still on treatment show a stable PCR after 1 and 

2 years. 

CONCLUSION 

LSDH is simple, easy to handle technique. It does'nt require compli­

cated devices, any water treatment or dialysis fluid delivery system. 

It is usuable anywhere, especially in Intensive Care Unit by nurses 

not trained in hemodialysis. The disavantages of the technique inclu­

de the lenght of the sessions and the cost of the bags of dialysate. 

Because of the good hemodynamic tolerance LSDH may be considered 

as a modality of renal replacement therapy in ARF. The procedure rea­

lizes biocompatible conditions by the combined use of sterile dialy­

sate andAN-69 hemofilter. 

Nevertheless, in the treatment of CRF, LSDH still is of interest 

from the hemodynamic tolerance point of view, but, as shown by the 

biological results, its use is limited to elderly patients with low 

catabolic rate. 
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CONTINUOUS VENO-VENOUS HEMOFILTRATION (CVVH) FOR HEMODYNAMIC 
STABILIZATION BY BLOOD COOLING IN SEPTIC SHOCK 

K. SODEMANN, G.E. SCHAFER 

Med. Klinik III, Stadtische Kliniken, D-6050 Offenbach/M, FRG 

INTRODUCTION 

Despite all the endeavors of intensive-care medicine, septic shock 

is still a clinical picture with a high lethality. When multiple organ 

failure is present in addition, the survival rate is at best 10% to 20%. 

Here, acute renal failure is a feared complication in which the necessary 

detoxication and dehydration measures can contribute to further destabi­

lization of the disease course. We therefore investigated the influence of 

continous veno-venous hemofiltration (CVVH) in patients in septic shock. 

In general, a distinction is made today between early hyperdynamic 

and the late hypodynamic phase. In this stage, an acute oligo-anuric 

renal failure is to be expected almost regularly. 

As an alternative to conventional renal replacement therapy (RRT) 

by means of hemodialysis, the method of contino us arterio-venous 

hemofiltration (CAVH) developed by CRAMER (1) in 1977 has been used 

with increasing frequency in recent years in critically ill patients. 

We used a pump-supported CVVH which was presented for the first 

time in this form by BISCHOFF (2) in 1982. 

MATERIALS AND METHODS 

Besides an especially developed blood pump (NFG 05, Dialysetech­

nik), we use two commercially available devices to balance the input and 

output (Intramat 1000, MSB). Here, a continous excess of filtrate is 

produced by the polysulfone filter used, which has a surface of 1.35 m2 

(AV 600, Fresenius) with a low rate of blood pumping of 120 to 150 

ml/min, so that no suction of filtrate is produced by the infusion pumps 
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used. The influence on hemodynamic parameters was measured by Swan­

Ganz-thermodilution catheter. 

All the patients we investigated were in the hypodynamic phase of 

septic shock and displayed an acute oligo-anuric renal failure without 

hyperhydration syndrome. Besides the catecholamine-refractory hypoten­

sion, there was in addition respiratory insufficiency requiring artificial 

ventilation in all patients. 

RESULTS 

BT MAP HR RA CO 

before 41.2±1.0 46±17 149±14 5±2 4.7±1.1 
during 36.8±1.0" 98±10" 101±9" 7±2 6.8±1.5" 

SV S02PA TPR 

32±8 52±11 685±112 
68±2" 65±8" 1091±144" 

" p<O.O I, "" p<O.OO 1 RA=right atrial pressure 

Within an average of 16±9.5 hours, the mean body temperature (BT) 

fell from 41.2°C to 36.8°C by extracorporeal cooling of the blood as well 

as input of cooled substitution solution. The mean heart rate (HR) also 

fell from 149 to 101 beats/minute. In connection with the lowering of 

temperature, the mean arterial blood pressure (MAP) rose from 46 mmHg 

to 98 mmHg, and the total peripheral resistance (TPR) rose from 685 to 

1091 dyn.sec.cm-ll • We observed an improvement of the other hemodyna­

mic parameters: the cardiac output (CO) rose from 4.7 l/min to 6.8 l/min, 

the stroke volume (SV) from 32 ml to 68 ml. The mixed venous oxygen 

saturation (S02PA) rose from 52% to 65%. 

DISCUSSION 

We were able to record an astonishing improvement in findings in 

connection with the lowering of the BT by CVVH. It is known from the 

results of hemodynamic follow-up that a significant increase of the CO 

as well as an elevation of metabolic rates with increased oxygen con­

sumption occur in patients with cancer diseases who were subjected to 

extracorporal hyperthermia up to 42°C by CAVH (3). We interpret our re­

sults in the following terms: the reverse effect contributes to cardiac 

relief of the insufficient heart by reduction of the metabolic rates. In 

addition, WELTER and THAUER (4) already proved in 1943 that a lowering 
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of the BT by 2°C leads to pronounced rise of total peripheral resistance. 

This is likely to be the second major effect contributing to hemodynamic 

stab1l1zation. 

It is possible that the elimination of mediators by means of hemo­

filtration is significant in an uric patients in septic shock (5). 

The present results are the more remarkable since existing circula­

tory instabllty is additionally intensified by most methods of renal 

replacement therapy. 

MAURITZ (6) has presented the largest-scale study showing the 

favorable effect of CVVH compared to acetate dialysis with regard to 

survival rate. From our own observations, but also in evaluation of the 

literature, the advantages of contino us treatment methods appear to pre­

dominate compared to the intermittent forms of RRT. We also expect 

advantages from CVVH compared to CAVH: . the large amount of filtrate 

always enables adequate detoxication. This is also a precondition for an 

adequate cooling of the blood in highly febrile progress forms. 

CONCLUSIONS 

In septic shock, CVVH can contribute to hemodynamic stabilization 

by lowering of BT. It is possible that the elimination of toxins plays an 

additional role. In the developement of an acute renal failure, CVVH 

should be used at an early stage. 
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BLOOD VOLUME CHANGES DURING HEMODIALYSIS DETECTED BY CONDUCTIVITY 
MEASUREMENTS 

P.M.J.M. DE VRIES, P.M. KOUW, J.H. MEIJER, V. VISSER, 
P.L. OE, H. SCHNEIDER AND A.J.M. DONKER 

Departments of Hemodialysis and Medical Physics, 
Free University, Amsterdam, The Netherlands 

INTRODUCTION 

Hypotension is one of the most frequently observed complications 

during hemodialysis. It is partly due to a decrease of blood volume 

by ultrafiltration. Refilling of the blood compartment with fluid 

from the overhydrated interstitium is not rapid enough to compensate 

this ultrafiltration. A continuous on-line monitoring system to de­

tect variations in blood volume could be used to detect hypovolemia 

in an early phase. Measurement of reciprocal hemoglobin values 

serves this purpose well. However a procedure of lysis of erythro­

cytes and oxygenation of hemoglobin has to be followed with the 

current technique. The purpose of this study was to evaluate the 

value of conductivity measurements of blood for the detection of 

hematocrit. The hematocrit values obtained with this method were 

correlated with those measured with normal laboratory methods. 

Furthermore the course of red cell volume, hematocrit, plasma - and 

blood volume during hemodialysis was detected. 

PATIENTS AND METHODS 

23 patients on maintenance hemodialysis (two times five hours a 

week) were studied. At the start of dialysis, after three hours and 

at the end of treatment the following parameters were studied: 

* conductivity of blood (Y bl) and of plasma (Y pI) 

* erythrocyte count (ery) , hematocrit with normal laboratory (Ht ) 
m 

The conductivity measurements were done in a conductivity cell 

with four circular electrodes. The outer two were used to apply an 

alternating current of I rnA r.m.s. at 40 kHz; the inner two to mea-
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sure the conductivity. The fluid measured was kept at a constant tem­

perature of 37 degrees Celsius. 

The hematocrit was calculated (Rt c) out of Y bl and Y pI 

according to an equation based on experimental work of Ranai (1) 

and modified for this purpose: 

Rt 1 - ( ~ :: ) 0.67 

c 

Rt and Rt were correlated. Mean cellular volume of the red cell 
m c 

was calculated according to: MCV = Rt / ery. Blood volume (BV) 

changes were calculated both with reciprocal hematocrit (Rt ) c 
values (BV h) and with reciprocal erythrocyte counts (BV e)' The 

amount of ultrafiltration was recorded. 

RESULTS 

Rt and Rt correlated significantly (Rt = 0.98 Rt - 0.48; 
m c m c 

r = 0.97; p < 0.001), the slope of the regression line being close 

to 1.0. The changes of Rt ,MCV ,BV and PV are shown in table 1. 
c c 

Table 1. The course of some cal'culated variables during dialysis. 

variable t = 3 hours t = 5 hours 

Rt 109.5 + 6.5 112.1 + 5.7 c 
MCV 98.8 + 8.3 97.2 + 2.5 

c 
BV h 91.2 + 5.4 88.0 + 3.4 

BV 90.7 + 5.2 86.7 + 2.1 
e 

PV 87.6 + 5.9 82.4 + 2.4 

All values are espressed as percentage of the starting value 

The decrease of MCV was not significant. The same accounted for 
c 

the difference between BV hand BV e' This means that reciprocal 

hematocrit values are just as good for blood volume calculation as 

reCiprocal erythrocyte counts. 

The fall of BV (dBV) and of PV (dPV) showed a significant corre­

lation with the amount of fluid that was withdrawn from the patient 

by means of ultrafiltration (UF): dBV = 4.9 UF - 1.6; 0.025 < P < 
0.05 and dPV = 6.8 UF - 1.3; 0.01 < P < 0.025. (UF is in liters). 
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A high percentual fall of BV and PV was more often seen in patients 

suffering from frequent episodes of hypotension than in normotensive 

patients. 

DISCUSSION 

This study shows that conductivity measurements make an accurate 

determination of hematocrit possible. As reciprocal hematocrit values 

are a measure for blood volume changes, these conductivity determi­

nations offer us the possibility to monitor blood volume during hemo­

dialysis. This study must be seen as a pilot study for further inves­

tigations. The described method can not be used in this form for con­

tinuous monitoring because plasma has to be measured separately. 

In order to overcome this handicap ultrafiltrate can be measured 

instead of plasma. Combined conductivity measurements of blood at 

low and high frequencies may also enable us to overcome this problem. 

This multi-frequent technique is in development and might make it 

possible to calculate hematocrit out of blood conductivity alone. 

CONCLUSIONS 

1. conductivity measurements of blood and plasma make accurate cal­

culation of hematocrit possible. 

2. as MCV remains fairly constant during hemodialysis, reciprocal 

hematocrit values are a measure for blood volume changes. 

3. changes of blood- and plasma volume depend on ultrafiltration and 

were found to be 13 and 18 per cent respectively. 

4. continuous blood volume monitoring during hemodialysis might be 

possible with the described conductivity method in the future. 
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A NEW HEMODIALYSIS SINGLE PATIENT UNIT IN THE SHORT DIALYSIS 
TREATMENTS 

B.AGAZIA,F.ANGOLETTA,L.GUARDA,C.LOMBINI,S.LORENZI,P.MARCHINI,M.NORDIO 
and E.SAPORITI 
Department of Nephrology,Santi Giovanni e Paolo Hospital,VENICE,Italy 

INTRODUCTION 

In the last years new highly permeables membranes have been 

introduced in dialysis practice, in order to improve the treatment 

effectiveness(l,2);moreover,the dialysis schedule has been often 

shortened(3,4).Both the innovations require a strict control of 

ultrafiltration (OF) during regular dialysis treatment(RTD),thus 

various automatic-OF-control monitors have been set up in order to 

ease new dialysis systems(5,6).The present study aims to test a new 

hemodialysis single patient unit (Monitral-~,Hospal) in a little 

group of subjects who underwent short dialysis treatment. 

MATERIALS AND METHODS 

Four RTD outpatients(3 males,l female';mean age 57.5 yrs,range 

49-72;mean dialyt,ic age 37.7 mo, range 13-59)entered the study, after 

informed consent.All were well-estabilished on 4 hrs,three times a 

week RTD and previously considered as candidate for fast dialysis. 

Two of them underwent high-flux-bicarbonate short dialysis (QB 350 

ml/min,QD 500 ml/min,time 180 min) and two underwent soft-hemodia­

filtration,or biofiltration(QB 300 ml/min,Qo 500 ml/min,OR 6 l).The 

Monitral-S unit was evaluated during 7· mo (Nov.86-May 87); 364 treat-

ments were performed and the results recorded in opportune sheets. 

The follOWing parameters were considered: 1) the mean weight 

loss by direct balance-bed measurements; 2) the achievements of 
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scheduled dry weight,as previously; 3)the scheduled total weight loss 

both at the beginning and at the end of each treatment,as reported in 

Monitral-S display; 4)the total weight loss reported on display vs 

the total true weight loss as measured on balance-bed; 5)the sodium 

dialysate concentration(Na)d as reported on display(mS/cm)vs direct 

Na determination(mEq/l); 6)the pH dialysate value on display vs 

direct pH measurements(pH-meter,pbi Milano); 7)the bicarbonate dia­

lysate theoric concentration liIc03] d vs the measured one (i!ICO~ d = 

TC02 - pC02 . 0.031 ; TC02 Corning 965 Analyzer); 8)the fluid repla-

cement rate(QR) on display vs the direct measurement of the fluid 

restitution; 9)eventua1 technical problems. 

RESULTS 

The mean weight loss was 2,928±569 ml/HD(4±0.8% of the dry bwt). 

The scheduled dry weight was achieved in 31.1% of all treatments, 

while in 47.3% there was a discrepancy of 50-150 ml and in 21.6% of 

200-300 m1.The total weight loss scheduled at the start of each HD 

was equal to the value depicted on display at the end in 60% of case, 

while there was a little negative difference(-106±83 ml) in 40%.Table 

1 shows the differences among the values on display of considered 

parameters and the measured ones. 

Table 1. Parameters evaluated 
display measured t p 

Weight loss 2,856 ± 540 ml 2,859 ± 583 ml 0.16 ns 
[Na] d 14.0 ± 0.1 mS/cm 140.7 ± 1.8 mEq/l U,) 

[HCO~ d 35 mmol/l 36.4 ± 0.5 mmol/l 4.93 <0.05 
33 mmol/l 35.5 ± 0.4 mmol/l 1.47 ns 

pH 7.28 + 0.08 7.09 + 0.24 2.11 <0.05 

The real ~ was evaluated during the biofiltration:1,990±56ml(lst hr) 

2,020±14ml(2nd hr),1,960±14(3rd hr).Technical problems:there were 2 

temperature alarms and the unit was 4/182 days out of order. 

(*)Statistical analysis was impossible for different measurement u. 
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DISCUSSION 

Uptodate three systems are used in dialysis monitors to achieve 

an exact UF control:i)volumetric, ii)gravimetric and iii)fluximetric 

dialysate balancing.Each method offers advantages and disadvantages 

and none can be considered ideal , even if some Authors(7)state that 

volumetric dialysate balancing is the best one. 

Monitral-S used a further improvement of the well-know closed 

volumetric system:the amount of UF,that is checked through two valves, 

is strongly reduced(two 20 ml cavities)versus the previous model(l 1 

cavity),thus permitting UF control at the beginning of dialysis ses-

sion.Our"in vivo"data confirm the goodness of UF system in various cli 

nical situations,due to the different degrees of weight gain.The tol~ 

rance of the system(real wt loss-wt loss on display/real wt 10ss·100) 

was always less than 5%. Another characteristic of the equipment is 

an online conductivity control of dialysate; the measured values were 

stable allover the treatment, close resembling the programmed ones, 

except for pH control. Pyrogenic reactions were not observed in our 

patients, in spite of a theoric possibility of back-filtration, that 

anyway must be considered in the closed volumetric systems. 
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PAIRED FILTRATION DIALYSIS (PFD):BETTER PURIFICATION THAN CONVENTI­
ONAL HEMODIALYSIS (HD) 
D.Koutsikos,B.Agroyannis,B.Bleta,C.Iatrou,M.Frangos,H.Tzanatos,P.Zi­
royannis,A.Diamantopoulos 
Nephrological Dept. of Athens General Hospital, Hellas 

INTRODUCTION 

Shortening of dialysis time and better removal of small and middle 
molecular weight (MW) uremic toxins are main targets of dialytic 
methods. PFD, introduced by Ghezz i et a l( 1983)( 1), has been used for 
9 hours per week (3x3) with excellent results, in respect to small 
and middle MW solutes removal (2,3). 

PATIENTS AND METHODS 

Twenty-two chronic renal failure patients, aged 18-71 years,under 
HD for 3-84 months, 13.5 hours per week (3x4.5), transfered to PFD 
for 9 hours per week (3x3). 
We used a device containing in separate compartments, a polysulfone 
hemofilter of 0.4 or 0.5 m2 surface area (SA) and a Hemophan dialy­
ser of 1.1 m2 SA (Fig. I). The ultrafiltration rate was kept 
constant at 43±2.8 ml/min. The substitution fluid (NaCl 0.9%) was 
administered at a rate of 22.00±3.70 ml/min. The dialysate used 
was bicarbonate at a flow of 500 ml/min. 

Repl. Solution ODi 

OBi PS Hemophan OBo 

our ODo 

Figure I. Schematic representation of PFD. 
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Midweek and after HD and PFD values of blood urea,creatinine,uric 
acid,phosphates,Ca and Mg (total ,free,protein bound), pH and bicar­
bonates, were determined with standard methods. Six months after 
initiation of PFD tl"eatment, patients answered anonymously in respect 
to physical rehauilitation. 
The estimation of results was done with the student's t-test. 

RESULTS 

The midweek and after treatment values of creatinine, uric acid and 
phosphates were lower in PFD in comparison to HD (Table 1). 

Treatment urea creatinine uric acid phosphates 
mmol/l IJmo 1/1 IJmol/l mmol/l 

HD/270 min 33.7±5.5 1009±181 392±81 1.87±0 .48 
PRE b b b 

PFD/180 min 34. 7±6.1 857±184 321±58 1.52±0.35 

HD/270 min 16.3±3.8 438±145, 136±33 1.00±0.33 
POST c c a c 

PFD/180 min 15.6±4.1 339±152 83±21 O. 77±0 .34 

Table 1. Values before (PRE) and after (POST) a single HD and PFD 
session (a:P<0.001, b:P<0.01, c:P<0.05) 

In contrast, the values of blood urea,total,free and protein bound 
Ca and Mg,pH and HC03 were similar with both treatment modalities. 
The plasma phosphates remained low in 8 patients, even after a 50% 
reduction of phosphate binders administration. The hypotensive 

episodes during PFD were 35% less in comparison to HD. Blood pressu­
re and boay weight remained unchanged during PFD. After six months 

of PFD the 22 patients answered anonymously:7/22 better appetite, 
10/22 better physical activity, 8/22 amelioration of pruritus, 
10/22 decrease of intra-and inter dialytic number and severity of 
muscle cramps and 20/22 preference of PFD instead of HD. 

DISCUSSION 

PFD is an alternative to Hemodiafiltration (HDF), proved to be 
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equally effective with HD in removing small MW solutes and superior 
for removing middle MW uremic toxins (1,2,3}.: 
The expediture of convection and diffusion simultaneously but in 
different compartments offers some advantages in comparison to clas­
sical HDF,such as:no'diffusion obstacle to convection or vice versa; 
the smal volume and simple composition of reinfusion fluid carries 
reduced contamination risks and low cost; the passage of bicarbonates 
from dialysate to plasma is not hindered by the convective flux 
across the membrane in the opposite direction; PFD can be performed 
with "normal" blood flow without hemodynamic problems; the size of 
the protein cake in Hemophan compartment is smaller, due to practi­
cally absence of ultrafiltration; the constant ultrafiltration rate 
permits accurate evaluation of body weight loss. The better clearan­
ce obtained in this study in comparison with the first clinical 
trials of PFD (2,3), perhaps is due to the larger SA of polysulfone 
membrane and to the use of Hemophan i.nstead of Cuprophan. Indeed 
our results show that 9 hours per week (3x3) with PFD offer better 
detoxification in comparison to 13.5 hours (3x4.5) with HD, in 
respect to Creatinine,Uric Acid and Phosphates, and better rehabi­
litation of patients. 
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MODIFICATION OF BIOHUMORAL AND ELECTROMYOGRAFIC FEATURES 
PATIENTS ON PFD: 12 MONTHS FOLLOW-UP RESULTS 

F. DELLA GROTTA, L. FRANCESCHELLI, L. POLIMENO, F. AMBROSINI 

Servizio Emodialisi Ospedale Provinciale Anzio, Italy 

INTRODUCTION 

In the last few years, technology has put different dia­

lytic membranes at our disposal some of them have shown us 

to have depurative performances, much better than traditio­

nal cuprophan membranes (1). Similarly, the continually im­

proving performances of the equipment have made the achie­

vement of high-efficiency dialytic treatments possible shor­

ter. PFD is one of these treatments. In this system conve­

ction and diffusion through the membranes occurs simulta­

neously, thanks to a depurative system consisting of an 

haemophilter and a dialyser. 

MATERIALS AND METHODS 

Out of six patients treated with PFD, only one has had 

peripherical neuropathy with strong intradialytic hypoten­

sion. Because of that no advantages have been gained by 

changing from an acetate to a bicarbonate dialysis. The 

other 5 patients are young people, aged from 22 to 42, and 

all waiting for transplantation. This treatment has been 

tried with them with the intent, above all, of improving 

their clinical situation and not of shortening their treat­

ment period. For that the following features have been con­

sidered: - At the beginning and at the end of each month: 

azote, creatinine, uric acid, protein, albumin, calcium, 

phosphorus, alkaline phosphatase, cholesterin, triglyceri­

des, haemoglobin, B2 microglobulin in the blood,electrocar-
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diogram, a cardiology examination and cardiac-thoracic in­

dex. - Once a year: electromyography in order to study the 

conduction speed of median and external popliteus nerve. 

Besides, the following have been considered: intradialytic 

arrhythmia, pre, intra and post dialysis pressure values, 

the interdialytic increases as well as eventual technical 

complications. Adding to that, psychological subjective re­

marks on the patient have been noted. A bath of dialysis 

with acetate and some reinfusion liquid with bicarbonate 

(Na+ 140 mEq/1 - HCO; 40 mEq/l) has been utilized. 

So: QDhas been 500 ml/m; QB has been 300 ml/m; medium QF 
has been about 41~ 2 ml/m. 

The following technical characteristics refer to a haemo­

diafiltration devige used in our Centre: 

unit for haemofiltration 

active surface 0,4 m2 

hollow fibre polysulphone 

thickness of the wall 40 ~mol 

number of fibres 6750 

RESULTS 

unit for haemodialysis 

1,06 m2 

haemophan 

8 ~mol 

6900 

The arterial pressure values in PFD system, compared 

with the traditional extracorporeal one, have increased in 

66% of the cases. In the remaining 33%, they have remained 

quite unchanged. The incidence of intradialytic symptoma­

tic hypotension has amounted to 2,4% against 29,2% in hae­

modialysis. As for the haemato-chemical analysis, it must 

be pointed out that many values (in particular azote, crea­

tinine, and phosphorus) have remained reasonably unchanged, 

except for one case. On the contrary, there has been a 

strong decrease on ~2 microglobulinaemia which, not being 

influenced by alimentary habits, demonstrates a better de­

puration of the membrane. In particular the average rate 

of. varations of ~2 microglobulinaemia has amounted to 

10,2%. The EC graphic remarks have remained unchanged and, 

as expected, there have been no variations in cardio-thora-



cic index with those patients treated with PFD system, 

when compared with the traditional dialysis. On the contra­

ry, there has been also a decrease in intradialytic arrhy­

thmia which is mostly due to the patients young age. As 

for the electromyographic diagram, the signs of neuroge­

nous suffering of SPE and median nerve, represented in the 

dialysis with cuprophan filter, have now become sub-inter­

ferential ones, with relevant improvement on max conduction 

speed ( 42 m/second in every cases, with starting overage 

values amounting to 40,9 m/sec ). From the subjective point 

of view, every patients tested, have improved their cenae­

sthesia that is: increasing appetite, decreasing sense of 

thirst, regularization of the rythm waking-sleep, decrea­

sing of adynamia and asthenia, Such an inprovement has 

been testified by a recovery of muscolar trophism as well 

as a ponderal intradialytic increase. Besides, it has been 

assured by every patients an increase in libido. To be pre­

cise, in one case there has been an increase in the sper­

miogram such as to allow a conception, longed a lot. 

Furthermore out of 850 cases of dialysis in a year the­

re has never been any accident which may be ascribed to 

the dialyser. 

CONCLUSIONS 
A long term selection of young patients who are waiting 

for nephric transplantation has derived advantages out of 

the PFD treatment from the objective and subjective point 

of view. If those elements have all contributed to give 

PFD a positive sense, high costs still hinder its usage. 
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RESTORATION OF THE STRENGTH OF ESRF PATIENTS BY PFD 

DIAMADOPOULOS A., GOGOS H., HINARY E., THEOTHOROPOULOS P., LAFI N., 
APOSTOLOPOULOS A., TRIANTAPHYLLOU G., AND lOUBOS H., 

Renal unit, Patras State Hospital " St. ANDREWS tl and Patras Universi­
ty Department of Haematology 

INDRODUCTION 

Chronic renal failure (C.R.F) causes a significant depression of 

cell mediated immunity (C.M~I.) (1), not largely improved by haemo­

dialysis (2). This study investigates the influence of paired haemo­

diafiltration (P.F.D ) on the CMI of end stage renal failure (E.S.R.F) 

patients. 

MATERIAL AND METHODS 

Twenty seven patients (11 F and 16 M, mean age 54,4 t years) and 
twelve healthy volunteers ( 7 F and 5 M, mean age 56,7 t years )were 
included in the study. The patients had been on H.D. from 11 to 82 

months ( M 35,9 months ). At the beginning of the study, the patients 

were still on H.D. with a cuprophan dialyser 14 hours, a week. The 
strenght of their CMI was then tested by a) the contact sensitivity 

skin test using Dinitrochlorobenzene as antigen (3) b) the number of 
T4 + and T8+ -T lymphocyte subpopulations c) The number of the NK 

cells and their activity. The patients were then transferred to P.F.D. 

treatment for 9 hours a week with the model Spiraflo SG2- 1108 Sup­

plied by Sorin. The DNCB test was repeated four months later, while 
the T-lymphocyte Subpopulations and the NK cells and their activity 

were estimated 20,40, and 120 days later. when we also estimated the 

T-lymphocyte transformation from healthy volumenteers. These were in­

cubated with PHA and radioactive thymidine and drainage fluid after 
a) H.D. with a cuprophan dialyser of ten patient on chronic HD b)PFD 

with a polysulphon filter of nine patients on four months PFD c)PFD 

of five patients on chronic HD who were treated only the day of the 

experiment with PFD. 
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RESULTS 

The results of the DNCB test are shown in Fig 1. The results of the 

T-lymphocytes sulpopulation are shown in Table 1, the NK activity 

in Table 2, and the lymphocyte transformation in Table 3. 

Table 1 

Total T-cells 
Helper- cells 

Suppressor- ce 11 s 

Ratio H/S 

NK - cells 

Table 2 

HD 
PFD 

Controls 

HD / PFD = N.S. 

Table 3 

Before PFD 

61,85 t 3,56 
37,13 ± 2,18 

26,12 t 1,94 

1,42 t 0,13 
14,25 t 1,7 

NK% 

9,40 ± 2,28 

11,75 :t 2,86 
60 t 3,10 

120 Days on PFD 

67,2 t 3 (P<O.Ol ) 
46,4 t 21(P<0.005) 

24,9 t 1,6 ( N.S. ) 

1,86 t 0,2 (P<0.005) 
14,68 t 2.00 (N.S.) 

Interferon Stimulation 

23,20 t 4,42 

21,25 :t- 4,90 

70 t 2,85 

Percentage of Suppresion of lymphocyte transformation with drainage 
fluid of: 

a) HD 

b) PFD 

c) HD - PFD 

No PATIENTS 

10 

9 

5 

58,72% 1/2 P < 0.005% 

18,13% 2/3 P < 0.001% 

87,8 % 1/3 P < 0.05 % 
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It is obvious from our results that PDF restores CMI by improving 

mainly the T4/T8 Ratio, through a better blood purification than 

usual H.D. Thus drainage fluid from chronic PFD patients causes less 
suppression than the same fluid from chronic HD patients presumably 

because the first group has been" Purified" during the four months 
reriod. When HD patients rich in immunodepressing agents, were trea­
ted once with P.F.D. their drainage fluid had an extreme immunodep­

ressing potency. The profound increase of the strength of immune 

skin reaction to DNCB from patients sensitized while on HD and 

then transferred to PFD indicates that in uraemia only the efferent 
Branch of CMI is damaged. We conclude that PFD restores back to 

normal CMI in uraemic patients. 
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RELATION BETWEEN RED BLOOD CELL FUNCTION AND 

B2-MICROGLOBULIN CONCENTRATION IN HEMODIALYSIS. 
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INTRODUCTION 

It has recently been recognized with increasing frequency that patients 

maintained on regular hemodialysis develop amyloid arthropathy after 

several years (1,2,3). It was reported that a major constituent of this amyloid 

is a new form of amyloid fibril protein homologous to B2-microglobuline 

(B2M) (4). 

Whether lack of removal or release of B2M as the consequence of 

acute-phase activation by regenerated cellulose membranes are important 

pathogenetic mechanisms is yet unknown (2). 

Local production in endothelial cells of the lung and other tissues as a 

consequence of acute phase activation with endothelial injury due to the 

contact of blood with bioincompatible membranes have possibly to be 

considered as an additional pathogenetic factor in this syndrome. 

Granulocytes producing toxic radicals have been implicated in the 

generation of this endothelial injury in different conditions (5). Red blood 

cells have shown to inhibit the damage induced by free oxygen radicals in 

lung injury models (6). 

Therefore we studied the possibility that red blood cells may serve as 

endogenous free radical scavengers during hemodialysis in situations 

where granulocytes are immunologically triggered, preventing to some 

extent endothelial damage and release of endothelial enzymes and 

proteins. 

MATERIALS AND METHODS 

Patients. 
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41 hemodialysis patients, mean age 59,7 years, ±.12,6 years, (range 
4-76 years),17 men and 24 women on chronic hemodialysis (mean 
duration 37,5 ±. 18 months) were studied. Patients were treated with 
single-needle dialysis, bicarbonate or acetate dialysate, and cuprophane 
membranes. 
Methods. 

The experiments were done during a regular dialysis procedure with 

ultrafiltration as needed. Each experiment was done twice in each patient. 

Blood samples were obtained from the arterial line during complete stop of 
both pumps. Because of previous results of a kinetic study (7) sampling was 
restricted to time 0, 15 and 180 min. The change in B2M (L\ B2M %) 

between the start (TO') and 180 min (T180'), corrected for plasmavolume 
was compared with the reduced glutathion content (L\ GSH %) at TO' and 
T15'. 
LaboratOlY methods 

White blood cells (WBC) and Red blood cells (RBC) were counted with 

a coulter S+4. B2- microglobuline (B2M) was measured using a 
radioimmunoassay (B2-micro RIA 100,Pharmacia, Uppsala), and corrected 
for plasma volume using the procentual change in hematocrit. Reduced 
glutathion (GSH), the principal reducing agent in RBC was measured by an 
earlier published method (8). 
Statistics. 

The results are presented as mean ± s.e.m. or ± confidence intervals 
(C.I.) Statistical analYSis was performed using the Spearman Rank 
Correlation Test. The level of significance was set at .05. 

RESULTS 

In the 41 patients the mean drop in WBC after 15' of cuprophane dialysis 

was 67,8 ±.15,2, the mean elevation of B2M after 180', corrected for 
hematocrit, was 11,3 ±. 14,71 % and the drop in GSH after 15' was - 0,8 ±. 
13,6 %. We found no correlation between B2M and GSH for the whole 
group (R = -.12, n.s.). If we take into account the variability between the two 
experiments in the same patient of 13,0 ± 4,5 % and set the level of 
significant elevation of B2M at 15 % (n = 12) (see Fig. 1), a correlation of R = 
-.61, P < .05 becomes evident. The correlation becomes more striking if we 
set the level of elevation of B2M at 20 % : R = -.90, P < .05(n = 5). 
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DISCUSSION 
Contact of blood with a cuprophane membrane results in activation of 

complement and granulocytes, which adhere to and degranulate in the first 

capillary bed they encounter after the dialyzer, i.e. the microcirculation of 

the lung, releasing oxygen-free radicals, enzymes, and inflammatory 
mediators (5). 
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Fig. 1. Mean change in serum 132M and 
GSH during dialysis. (n = 12, increase 
132M ~ 15 %, mean ± 95 % C.1. 

localised at the plasma 
membrane of pneumocyte I 
and the endothelial cell of the 
capillary bed can be released 
in the circulation (10). These 

two cell types are well 

documented to be highly 

susceptible to oxygen-free radicals produced in the process of acute 

inflammation. At least to some extent. complement activation can be 
involved in the pathogenesis of amylOidosis. 

In different situations like in hyperoxic lung models. where granulocytes 
are activated with production of oxygen free radicals. enzymes and 
inflammatory mediators. it has been shown that erythrocytes can inhibit 
oxygen-free radical induced damage to endothelial cells (6). In a previous 

study the role of the erythrocytes in hemodialysis was demonstrated by 

measuring the oxydative sensitivity and the amount of reduced glutathion 

before and during dialysis (11). This is an important reducing agent that can 

prevent the oxidation of hemoglobin to methemoglobin and the lipid 

peroxidation of erythrocyte membranes. 

If we suppose that endothelial damage is a response not only 
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depending on the type of membrane but also on individual variations - for 

which there is experimental evidence (7) -, then it can be expected that the 
RBC scavenger function becomes only important in those patients with a 

significant release of 82M. This is suggested by the lack of correlation 
between WBC drop and changes in 82M and GSH in the whole group and 
correlations of .61 and of .91 between 82M and GSH respectively in those 
patients with a net increase of 82M of more than 15 % and 20 %. These 
levels were chosen because experiments in the same patient show a 
variation of 13 %. This suggests generation of 82M in some patients during 

dialysis and a protective role of RBC during this procedure. 
The exact role of the RBC- and other scavengers in dialysis has to be 

further evaluated by defining there relation to membrane biocompatibility 
and to different endproducts of complement activation. 
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Hemoperfusion (HP) has proven to be an useful instrument in 

treating several clinical problems related mainly to acute poisoning, 

liver failure an uremia (1). It has been suggested that sorbents 

could induce a high clearance for molecules in the middle molecular 

weight range (2), thus it has been thought that activated charcoal 

(AC) could have a role in removing B2m. However prior attempts have 

been reported to be unsuccessful (3, 4). 

The aim of our study was to evaluate the possible removal of 

B2m by combined hemodialysis-hemoperfusion (HD-HP) in an in vivo 

study. Further which B2m removal by AC was studied in an ex vivo 

experiment using 1251 labelled B2m. 

MATERIAL AND METHODS 

Ten uremic patients were submitted to a four hour treatment 

with HD-HP using two different coated carbons: 

1) 100 g of peat-based extruded carbon covered with methacrylic 

hydrogel coupled with 1.2 sqm cellulose acetate dialyzer 

2) 100 g of a petroleum based spherical charcoal coated with 

cellulose nitrate coupled with 1.2 sqm cuprophane dialyzer. 

As control a further group of patients was treated with 

conventional hemodialysis using the same dialyzers. Blood samples 

were taken at times 0, 15, 30. 60, 120, 240 min and plasma B2m was 

measured by RIA method (Phadebas, Pharmacia). In the ex vivo 
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experiment 2500 ml of dialysate were matched with 500 ml of normal 

human blood enriched with cold B2m an 1251 labelled B2m so as to 

obtain a concentration of 10-12 mg/L. The HD-HP device was made of 

100 g of collodion coated AC and a 1.2 sqm cuprophane dialyzer. 

Dialysate and blood samples were taken at times 0, 15, 30, 60, 90, 

120 min and counted with a solid scintillation counter (Nal{T1)). At 

the end of the experiment the HD-HP device was counted in a body 

counter as well. The results were corrected for ECV reduction {5}. 

RESULTS 

Fig. 1 shows the results observed in the in vivo study. The two 

AC behave in a quite similar way inducing a decrease of 17% 

(methacry1ic coated AC) and 16% (collodion coated AC) of the initial 

plasma B2m concentration. It is noteworthy that a step decrease is 

observed during the first thirty minutes, afterward no significant 

changes occur. When HD alone was performed using the same dia1yzers 

only a slight variation in B2m plasma levels was observed. 
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Fig. 2 shows the results obtained in the ex vivo experiment. After 

120 min of treatment 20% of the initial radioactivity was present 

in the blood, while only 5% was detected in the dialysate, thus 

suggesting that no clearance of B2m occured. The counting of the 

residual radioactivity on the HD-HP device showed that 63% of 
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labelled material was bound to AC. 

CONCLUSION 

B2m has been identified as being concerned in dialysis related 

amyloidosis; therefore it is presumable that its removal could be of 

benefit in dialysis patients. 

High flux membranes can remove consistent amount of this 

protein expecially when used with convective mechanisms. However the 

removal during each dialysis is far less than the protein generation 

rate (8). Our ex vivo results demonstrate that AC has a high affinity 

toward B2m, since all the labelled material which disappeared from 

blood at the end of the experiment was detected on AC. However the 

in vivo studies show that the amount of B2m removed by AC is smaller 

than the one by high flux membranes, because of a quick saturation 

of AC by B2m and other plasma molecules. In conclusion, although 

hemoperfusion "per se" is not as efficient as high flux membranes 

its use could be considered as an additional therapeutic measure in 

lowering B2m plasma levels in uremic patients. 
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IN'IIDDUCTION 

The range of osteoarticular diseases in patients with chronic 

renal failure treated with long term haerrodialysis (HD) has recently 

been broadened by description of a new clinical entity: beta 2 

microglobulin associated dialysis aIt!Yloidosis. It is mainly reflec-

ted by clinical syndrorres such as the carpal tunnel syndrorre 

(CTS) and dialysis arthropathy (DA) (1). 

PATIEm'S AND MErr'HODS 

81 patients, who had received HD for six or nore years at our 

dialysis center were reviewed to establish the incidence, clinical 

picture and radiological features of dialysis aIt!Yloidosis. A 

detailed clinical hystory of all nusculosceletal canplaints was 

taken. Physical examination included inspection of all joints, 

neasurenents of notion and determination of synovitis. Regular 

radiographic bone surveys were available of all patients and consis­

ted of radiography of hands, wrists, long bones, scull and pelvis. 

Tissue rerroved at the tine of operative carpal tunnel release and by 

synovial biopsies was analysed by light microscopy (two special 

aIt!Yloid stains: Congo red and Thioflavin T) and, imunohistoche­

mically by anti-hunan beta 2 microglobulin. 

RESULTS 

14 patients had crs, both clinically and elec"tra!!Yographically 

(all were operated on); three of them also had DA. Clinical 
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characteristics and histological findings of patients with crs are 

shown in Table 1. 

Table 1. Clinical characteristics of patients with crs and 
histologic findings. 

Patient Age Sex lID Pain onset Site of An\Yloid Beta 2 
(yr) afterHE' crs microglo-

(yr) bulin 

1* 55 m 12 9 bilateral + + 
2 55 f 8 7 right side 
3* 64 f 10 9 right side + + 
4 60 m 13 12 right side + + 
5 60 f 9 7 left side not done not done 
6 52 f 8 6 right side not done not done 
7* 65 f 12 10 right side + + 
8 60 f 10 9 right side + + 
9 61 f 10 8 bilateral + + 
10 53 f 10 8 bilateral + 
11 51 f 8 8 bilateral + 
12 57 f 8 6 right side not done not done 
13 45 m 12 11 right side 
14 57 f 10 8 right side + + 

*dialysis arthropathy also 

7 patients had clinical and or radiologic signs of DA. Clinical 

characteristics are presented in Table 2. 

Table 2. Clinical characteristics of 7 patients with DA. 

Patient (~) Sex lID First Symptoms Early Affected 
(yr) after lID (yr) Synptoms areas 

1 55 m 12 9 pain hips 
2 65 f 14 12 swelling shoulders 
3 55 m 8 7 pain ltunbal spine 
4 64 f 10 9 pain hips 
5 66 m 10 9 pain shoulder 
6 57 f 10 8 swelling )mee 
7 55 m 6 6 pain ltunbal spine 

Radiological changes included erosions, radiolucent defects, destru­

ctive arthropathy and erosive spondylarthropathy. en serial rentgeno­

grams, x-ray lesions of shoulders and fenoral head preceded clinical 

symotams by 2-3 years. Snall radiolucent defects in the hand and 

wrist bones were always asynptanatic. Except in one case, 
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(destructive arthropathy of the shoulder) there was no true relation­

ship bebleen clinical synptans and radiological changes. Amyloid and 

beta 2 microglobulin positive deposits were shown in three synovial 

biopsy sanples (0«> fran shoulders, one fran hip), one synovial 

fluid (fran knee) and in two radiolucent defects (pseudocysts). 

DISCUSSICN 

The epidemiology of dialysis amyloidosis is stil poorly defined 

because there are no clear relationships anong clinical picture, 

rentgenographic changes and deposition of beta 2 microglobulin 

associated amylOid. 

Females predaninanted in our group of patients with C1'S; of 27 waren 

treated with HD 8 years or IlDre, 11 had C1'S, while of 32 men treated 

with HD 8 years or IlDre, only 3 developed C1'S. Other authors did not 

find a predaninance of waren in the dialysis group with C1'S (2). 

There was no sex predanination in our group of patients with DA. The 

IlDst cc:mn:m radiographical changes included erosions and radiolucent 

defects of various size, as it has been reported (3). Radiologic 

changes were suspicious, but not specific to DA and did not correlate 

with clinical synptans, of which pain was the IlDst camon. 

Biopsy of suspicious rentgenographic changes is stil the only 

definite nethoci for diagnosing DA, but it is difficult to propose it 

to patient, since the diagnosis of DA has no specific therapeutic 

inplication as yet. 
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INTRODUCTION 

An increased incidence of carpal tunnel syndrome in patients on long term 

heamodialysis treatment has been recently reported.1.2 Amyloid deposition has been 

observed in the perineural tissue of the mediam nerve in the majority of these 

patients at time of surgery.2.3 Recent evidence indicate that P2-microglobulin (P2M) is 

the major precursor protein in this new form of amyloid. The pathogenesis has been 

related to the persistenly raised plasma P2M concentrations, observed in CRF patients 

and its possibly low clearance during hemodialysis.2-S 

The purpose of the present study was to compare the efficiency of removal of serum 

B2M by various dialysis membranes and the kinetics of P2M removal during 

haemodialysis (HD) haemofiltration (HF) and haemodiafiltration (HDF). 

PATIENTS AND METHODS 

Criteria for patient selectibn were the absence of acute or chronic infection, 

autoimmune disease and cancer. 

The study was divided in two sections; 

I. Influence of HD membranes on serum 'kM. 
The study comprised 6 consecutive dialysis treatments in 7 patients with a mean age 

47.7 yrs/range 22-59 yrs, and mean time on HD of 49,7 mos (range 12-127 mos).The 

artificial membranes used consisted of a 1 ,2m2 cuprophan capillary (GF 120 Gambro), 

a polysulphone capillary (F40 Fresenius), a 1,2m2 modified cuprophan capillary 

Hemofan (Biodec, HISPANDIAL), an acetate cellulose capillary (FB 110 Nipro), a 

polyacrilonitrile capillary (PAN 150 ASAHI), a polyamide capillary (HF 77 GAMBRO) 

and a double capillary filter (Hemofan + polysulphone, SPIRAFLO SG2 SORIN). 

Dialysis was performed for 4 hrs using standard technics. Serum samples for P2M were 

taken from the arterial line before and after the sesssion of HD. For the kinetic of 



serum IhM during HD serum samples were odtained from the arterial line each at 

timesO,15', 60',120' and 240 minutes.of each HD session. 

ILComparison of changes of BZM on HD, on HDF and HF. 

HD was performed in 8 pts (6 male, 2 female; mean age 51.1 yrs, (Range: 25-68 yrs); 

mean time on HD was 48.3 ± 23.7 months utilizing a 1.2 m2 capillary (GF 120 Gambro). 

HDF was performed in 8 pts (7 males, 4 females), mean age 60.3 yrs, (Range: 50-76), 

mean time on HD 63.7 ± 32.6 months IJtilizing a polysulphone capillary (F40 Fresenius) 

and polyacrilonitrile (PAN 200 ASAHI) Hemofiltration was perfomed in 5 pts (4 male, 

4 females, mean age 46.8 yrs, (Range: 25-64); mean time on HD 50 ± 24.4 months 

(± SD) with a polyamide capillary. h\DF and HF were performed for 4 and 5 hrs 

respectively using the postdilution mode, (mean exchange volume 12L and 18L 

respectively). lhM levels were determined in serum samples before and after 

treatment. and were measured by Phadezym ~2-microtest enzyme immunoassay 

(provided by Pharmacia) corrected for haemoconcentration during treatment. The 

results are expressed as mean ± SO. Significance was assessed by means of the 

student's test for paired or unpaired data. 

Results 

Study LA 20% and a 5,3% increase of serum ~2M was observed after HD with 

cuprophane and cellusose acetate membranes respectively. In contrast a 26% 

reduction of serum ~2M was observed after HD with polyamide, 11,7% with 

Hemofan, 15% with polyacrilonitrile, 25% with Polysulfone and 7% with 

polysulfone + Hemofan. 

Study II. The increase of serum ~2M was not statistically significant in hemodialysis 

with cuprophane membrane. The mean value of serum ~2M concentrations at the 

beginning ofthe HDF treatment was 34.3 ± 6.99 versus 21.5 ± 6.3 at the end of the 

session (p<0.001). 

The reduction of serum ~2M concentrations during polyacrilonitrile HDF was not 

statistically significant. A significant decrease in ~2M levels was observed from 

45,5 ± 7,8to 25,9 ± 3,99 (p<0.001) in HF with polyamide membrane. 

DISCUSSION 

In the present study it is clearly shown that ~2M levels remain high during HD 

with a cuprophane or a regenerated cellulose membrane. In contrast, significant 
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removal of P2M is observed during HD with more porous and higher permeable 

membranes such as polyamide, polysulfone and polyacrilonitrile. These findings 

suggest that removal of serum P2M depend on the membrane permeability 

characteristics of the dialyzer.5,6.7 Our data also demonstrate that HF is more efficient 

in lowering serum ~2M levels than HD due to its efficiency of convenctive transport 

removal of large molecular weight substances. The daily elimination of P2M by a 

healthy individual is estimated at 150mg per day and it appears that a similar 

effectiveness in its removal can be achieved during HD with higlly permeable 

membranes or HF. The biocompatibility of the membrane is also important. P2M 

levels rise during cuprophane HD due to its small pore size which restricts passage of 

proteins, and also its poor membrane biocompatibility with activation of 

complement and mononuclear cells. The latter phenomenon is due to the release of 

P2M from its cellular localization induced by any nonbiocompatible membrane. This 

release could merely be the concequence of the stress to which the circulating blood 

cells are submitted to in the extracorporeal circuit or it could be part of the general 

biocompatibility reaction triggered by cellullosic membranes.s Thus effective plasma 

elimination of P2M is obtained using a high permeable and biocompatible 

membrane. Some authors suggest that partial absorption of P2M4,6,7 onto the 

membrane is the third mechanism which in combination with removal and 

generation during HD determine the intradialytic evolution of P2M plasma levels. The 

theurapeutic implications of these observations for the prevention of dialysis 

associated amyloidosis are of great importance. 

In conclusion we suggest that the best treatment for dialysis athropathy which is 

one of the most disabling complications of long-term HD, is its prevention. The use of 

highly permeable and biocompatible membranes or HF treatment are effective in 

preventing dialysis amyloidosis in end stage renal disease. For patients with 

established arthropathy tra(lsplantation may lead to improvement in joint symptoms. 
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INTRODUCTION 
Literature data report the presence of a like-amyloid substance 

in the tendons,synovias and in the bones of the patients undergoing 
long term dialytic treatment (1,2,3,4). The' -2-microglobulin, produced 
by lynphoid cells and by the mastocytes when the blood comes into 
contact with the dialytic membranes, was identified as the most impo~ 
tant component of the like-amyloid substance. Many autors(~,2,3,4)r~ 
fer that the above substance plays a negative role on the bones alme 
gatioB pcmgreBsibB of the dialyzed patients and it may be considered 
as an index of the adequate dialysis. The above considerations and 
the introduction of the PFD among the new dialytic strategies,sugge­
sted us to carry a study on the intradialytic behaviour of~-2-micr~ 
globulin during standard haemodialytic treatment using cuprophan me~ 
branes during BF and during PFD using respectively AN 69 S and Cupr~ 
phan associated to Polisulphone membranes. 

MATERIALS AND METHODS 
Fifteen patients,9 males and 6 females,und:ergoing periodic haemo­

dialytic treatment three time per week for 180 minutes since at lea& 
12 months(range 12-168),aging 33 to 65 years(mean 48,2) without nutri 
tional impairement were studied.None of them,previously dialyzed wi~ 
cuprophan membranes,had residual diuresis. The patients were divided 
in 3 groups of five subjects according to the various dialytic trea! 
ment and various dialytic membranes used; - one group was dialyzed 
with cuprophan membranes of 1,2 mq.surface for 180 minutes; -the se­
cond group was dialyzed for 180 minutes utilizing the BF technique 
with AN69S membranes and infusion of a 3 liters of 40 mEq/lt bicarb~ 
nate solution; -The last group was dialyzed by PFD for 180 minutes 
with a cuprophan membrane of 1,06 mq.surface associated with a poli­
sulphone of 0,4 mq surface membranes and a dialisate solution costi­
tued by bicarbonate. During dialysis,to all patients were administe-
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red 5.000 U. 1. of eparine continuously. Blood samples were obtained at 

times 0,15,30,60,120,180 minutes during the middle week treatmen~frrm 
all fasting patients(pts),to dose by RIA technique,the serum)J-2-mi­
croglobulin levels using Eiken Chemical Co.Kits. The results were sta 
tistica11y evalued by t of student. 

RESULTS 

During the standard dialytic treatment using cuprophan membranes the 
j!-2-microglobulin serum levels significantly increased at the varmus 
times (Fig. 1).Using the biofiltration technique,with AN69S membrane 
was noted a significant decrease of the~-2-microg1obulin at the end 
of the dialytic treatment(Fig.1) while from ° to 15 minutes an incre­
ase was registered. Using paired filtration dialysis technique with 
cuprophan and polisulphone associated membranes,a~2-microglobulin 
serum levels decrease was registered at the end of the dialysis while 
an increase was reported from ° to 30 minutes starting dialysis(Fig.D 
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Conclusions 

Our results show that : 

Fig.! : ~-2microglobulin 
serum levels during HD 
with polisu!phone + cupr~ 

phan,cuprophan,AN69S mem-
branes. 

The behaviour of the)f-2-microglobulin during BF and PFD is better 
than standard dialysis to remove)9-2-microglobulin from the serum of 
the dialyzed patients; 
- The decrease is due to the dialytic membranes used and not to the 

dialytic treatment technique, because the AN69S and polisulphone mem­
branes have a good clearance for the~2~microglobulin. 

- The cuprophan membranes increase the)9L2-microglobulin serum levcls 
during dialysis, for activation of leucocytes interleukin 1 and comple­
ment mediated.In fact we and other au tors report a significant activa­
tion of the complement during dialysis(5). 

- Today is reported thet the)9-2- microglobulin may be considered as 



an index of adequate and biocompatible dialysis,therephore it is pos­
sible to affirm that the AN69S and polisulphone membranes are two me~ 
branes more biocompatible than others.The polisulphone membrane,howe­
ver,suffers the negative effect of the cuprophan association in PFD. 
It is important to consider that a new membranes association for PFD 
technique,in order to a better answer to biocompatibility criteria is 
necessary.A solution could be or the realization of a new association 
between polisulphone and a more biocompatible membrane or the varia­
tion of the surface ratio between the associated membranes advantaging 
the polisulphone and avoiding, however, back-filtration phenomena. 
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IN VITRO INFLUENCE OF SIX DIALYSIS MEMBRANES ON 
BETA-2-MICROGLOBULIN BEHAVIOUR. 

D. Bonucchi, L. Lucchi, G. Cappelli, A. Stefani, A. Baraldi, 
E. Lusvarghi. 
Nephrology and Dialysis Department, University Hospital, 
41100 Modena, Italy. 

INTRODUCTION 
In 1987 Beta-2-Microglobulin (132M) was reported to increase 

during dialysiS and was suggested as an index of membrane 
biocompatibility (1). The issue is still controversial and 
different mechanisms have been proposed: according to 
De Broe, 132M generation might occur in lung vascular bed 
(2), while others suggest 132M production by white blood 
cells stimulated by cuprophan (CU) and contaminants (3). 
We therefore studied 132M behaviour in a simplified dialysis 
system containing the membrane under investigation and 
the blood components necessary in bioincompatibility reactions. 
In this experimental model we previously demonstrated 
complement activation and leukocyte oxidative metabolism 
stimulation (4): in addition, we chose to use fresh normal 
blood so as to enable even very small variations in 132M 
concentration to be detected. 

MATERIALS AND METHODS 
Six different commercially available hollow fiber 

membranes were used in the study. We tested 6 dialyzers 
for each membrane that included: CU (BL 612M, 1.2 sqm, 
Bellco, Mirandola, ltaly) , cellulose acetate (CA) (CDAK 
4000, 1.4 sqm, Cordis-Dow Corp., Miami, Fl, U.S.A.), hemophan 
(HE) (BL 613HB, 1.3 sqm, Bellco), poly acrylonitrile (PAN) 
(Filtral AN-69HF, 1.15 sqm, Hospal, Basel), polymethylmetha­
crylate (B2-150, 1.26 sqm, Toray Industries, Tokio, Japan), 
polysulphone (PS) (BL 627, 1.3 sqm, Bellco). The closed 
loop dialysis system consisted of PVC lines and the dialyzer 
under investigation immersed in a water bath at 37°C, and 
of a peristaltic blood pump allowing blood flow of 150 ml/min. 
The circuit was filled with 180 ml of fresh heparinized 
(1 1. U ./mI) blood from healthy donors; dialysate compartment 
contained 200 ml of a sterile and pyrogen free solution 
similar to plasma water (Ca ++ 1.3 mM/I) and was closed 
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to avoid ultrafiltration. 
32M was measured with Enzyme Immunoassay (Enzygnost 
32-Microglobulin. Behringwerke AG, Marburg, W. Germany), 
with a lower limit of detection of 0.003 mg/l. Blood samples 
were drawn at 0, 60 and 120 min.; dialysate was tested 
for 32M at the end of any experiment. 
Student's t test was useclfor statistical handling of data. 

RESULTS 
Mean basal values of 32M were 1.65 + 0.10 mg/l. 

As shown in Table 1, cellulosic membranes and PMMA caused 
32M to fall at 60 and 120 min., but, as expected, no 32M 
was found in dialysate. 
Using PAN and PS, 32M disappeared from blood at 60 as 
at 120 min., and was absent in dialysate. 

Table 1. In vitro 32M levels (mg/I). 

Plasma Dlalysate 

Time (mid 0 60 120 120 

CU 1.65 + 0.16 1.26 + 0.24* 1.21 + 0.23** <0.01 - - -
CA 1.69 + 0.12 0.72 + 0.08** 0.66 + 0.08** <0.01 - -
HE 1.54 + 0.15 0.83 + 0.06** 0.88 + 0.17** <0.01 - - -
PMMA 1.77 + 0.19 1.00 + 0.15** 0.67 + 0.16** <0.01 - -
PAN 1. 73 + 0.21 <0.01 <0.01 <0.01 -
PS 1.52 + 0.19 <0.01 <0.01 < 0.01 -

* = p < 0.02; ** P <0.01 vs. basal value. 

DISCUSSION 
Previous 

levels of C3a 
in our system 
this experiment. 

studies by some of us demonstrated increased 
and polymorphonuclear resting chemiluminescence 

(4); nevertheless, f32M does not increase in 

The significant fall in 32M concentration observed in this 
study also with cellulosic membranes might be explained 
by the high membrane surface/blood volume ratio, causing 
a small adsorption, as demonstrated by Sakai (5). On the 
other hand, membranes able to adsorb proteins effectively, 
like PAN and PS, clear 32M completely at 60 minutes. The 
conclusion can be drawn that a system effective in anaphyla­
toxin production and oxidative metabolism stimulation (4), 
fails to generate 32M. 
Wherease uremic retention of 32M is firmly established and 
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inversely related to GFR, the influence of dialysis procedure 
on 132M metabolism is still under investigation. Effective 
removal, even if lower than daily generation, is achieved 
by using highly permeable membranes (6). 
Data about plasma 132M behaviour during dialysis using 
different membranes are controversial, but some groups 
have claimed a rise in 132M with CU dialysis. 132M generation 
might result from the so-called "release phenomena": our 
data seem to exclude a direct influence of dialysis membranes 
on 132M generation by circulating leukocytes, in spite of 
C3a increase. The possibility that extradialytic target-cells, 
like type I pneumocytes, could be activated by anaphylatoxins 
and oxygen-free radicals is indirectly confirmed by our 
findings. 
If in vivo 132M generation occurs during dialysis, this would 
take place outside the dialyzer, possibly caused by cells 
other than leukocytes. 
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BEHAVIOUR OF BETA2MICROGLOBULIN IN CRF PATIENTS STARTING BLOOD PURI­
FICATION. 
CHIMIENTI S., MELE G., PERRONE F., DISTRATIS C., MUSCOGIURI P. & 
CRISTOFANO C. 
Nephrology Department, Manduria (TA) - ITALY 

INTRODUCTION 

Beta2microglobulin (B2m) has been shown play a causal role in 

amyloidosis of long term hemodialyzed patients. Many authors demon­

strated that increased levels of B2m and amyloid deposition are dir~ 

ctly correlated with the use of cuprophane dialysis membranes (1). 

This findings led several authors to study the capacity of different 

membranes to generate or to remove this protein (2). Less is known 

about the behaviour of B2m in CRF patients beginning hemodialysis 

treatment. The purpose of this study is to compare B2m in patients 

dropped out conservative therapy with artificial diet supplemented 

with ketoanalogues and essential aminoacids (AD) (3), beginning dif­

ferent types of blood ~epuration, monthly until six months. 

MATERIALS AND METHODS 

9 male subjects with chronic glomerulonephritis and CRF, drop~ 

ping out AD, were introduced to this study. 3 pts underwent chronic 

conventional hemodialysis (HD) with hollow fiber cuprophane membrane 

(1.3 mq. SA). 3 pts on chronic hemofiltration (HF) with polyamide 

membrane (2 mq. SA). 3 pts on once a week hemofiltration (OWHF) with 

polyamide membrane (2 mq.SA) and AD.Serum and urinary B2m levels were 

measured when patients started the first treatment and monthly until 

six months(B2m radioimmunoassay kit -Eiken chemical Co.,LTD).Curves 

and statistical analysis performed by IBM computer. 



155 

RESULTS 
Serum B2m levels in HD are: 

15mcg/ml before the first treatment 

25mcg/ml at two months,30mcg/ml at 

four months,33mcg/ml at six months 

( 7.2x ) Y=20e jr=O.99jP=O.OOl .In HF 

are:13mcg/ml before the first treat- 15 

ment,22mcg/ml at two months,24mcg/ml 

at four months,23mcg/ml at six mon-

( 4.4x ) ths Y=17e jr=O.94jP=O.Ol .In 

OWHF are:15mcg/ml before the first 

t, ecmv.nUol'ld a-dlalyall 
OIH_Bltr.tlon 
): One •• ~ I'-fUtntion 

" 

treatment,22mcg/ml at two months,22mcg/ml at four months,23mcg/ml at 

six months (Y=17.ge3. 2x jr=O.94jP=O.Ol).(Fig.l).Urinary B2m reaches 

zero in HD or HF subjects after few days of treatment, for the contra­

ction of diuresis. In OWHF B2m urinary elimination is 228mg/day. 

DISCUSSION 

Results show that B2m increases in sub;ects on HD treated with 

cuprophane membrane in earlier phases of treatment reaching in an 

exponential way at six months twice the initial values, far from HF 

valuesjmoreover the calculated values of B2m at ten years for the 

curve of conventional hemodialysis are similar to values obtained by 

patients on conventional cuprophane HD for ten years (55mcg/ml Vs. 

60mcg/ml resoectively,PNS). 

In HF patients B2m levels reach the steady state and is similar 

to patients on OWHF that have residual diuresis. 

We conclude that the early use of membranes that can remove B2m 

and HF technology can play an important role to resolve amyloidosis, 

now an unresolved problem. 
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STANDARDS FOR NUTRITIONAL ASSESSMENT IN DIALYSIS 

JOEL D. KOPPLE 

Division of Nephrology and Hypertension, Harbor-UCLA 
Medical Center and UCLA Schools of Medicine and Public 
Health, Torrance, California 90509 

This paper will discuss the strengths and 

limitations of methods for assessing the nutritional 

status of maintenance dialysis patients. Virtually 

of the nutritional status of patients every survey 

undergoing maintenance hemodialysis, intermittent 

peritoneal dialysis, or continuous ambulatory peritoneal 

dialysis (CAPD) indicates that they frequently suffer 

from wasting or protein-calorie malnutrition (1-5). The 

evidence includes decreased relative body weight (the 

patient I s body weight divided by the weight of normal 

people of the same age, height, sex and frame size), 

skinfold thickness (an estimate of body fat), arm muscle 

diameter or surface area (a reflection of total muscle 

protein mass), total body nitrogen, decreased serum 

concentrations of many proteins (including albumin, 

prealbumin, transferrin and certain complement 

proteins), low muscle alkali soluble protein, and low 

growth rates in children. The plasma amino acid 

pattern, which is unique to chronic renal failure, shows 

many similarities to the amino acid pattern in protein 

calorie malnutrition. Total body potassium tends to be 

low in patients with chronic renal failure and normal in 

individuals undergoing maintenance hemodialysis (data 

are reviewed in references 1-6). 

In most individuals, the wasting would be 

classified as mild or moderate. However, in the 
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author's experience, approximately 10 to 15 percent of 

maintenance hemodialysis patients suffer from more 

severe wasting. It should be emphasized that many 

patients undergoing maintenance hemodialysis are not 

wasted, and that it is only when comparing groups of 

chronic renal failure patients to age and sex matched 

controls that the evidence for wasting is clearly 

apparent. Indeed, many individual parameters of 

malnutrition are often within normal limits; however, 

the values are often at the lower range of normal. 

Although the nutritional disorder most commonly 

associated with maintenance dialysis patients is 

protein-calorie malnutrition, other nutritional 

deficiencies may also occur if the patient does not 

receive supplemental nutrients. For example, in 

unsupplemented maintenance dialysis patients, 

deficiencies are not uncommon for 1, 25-dihydroxy­

cholecalciferol, vitamin B6, folic acid, iron and 

possibly carnitine and zinc (7-13). 

There are many causes for wasting and malnutrition; 

these have been reviewed elsewhere (6,14). In brief, 

the causes include inadequate nutrient intake, the 

presence of underlying illnesses (e.g., heart, lung, or 

liver failure, lupus erythematosus), the frequent 

occurrence of superimposed illnesses (e.g., sepsis) and 

the catabolic effects of the dialysis procedure itself. 

Other possible but less well documented causes of 

wasting include increased levels of catabolic hormones, 

uremic toxins and altered cellular function due to the 

uremic environment or, in the diseased 

of renal parenchyma. Thus, wasting is 

by inadequate nutrient intake but 

kidney, to loss 

caused not only 

also by other 

metabolic and clinical disorders. It also follows from 

this observation that the parameters for assessing 

nutritional status usually do not distinguish between 

the effects of inadequate nutrient intake and the 

effects of catabolic stresses caused by underlying or 
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superimposed illnesses or the other above mentioned 

factors. 

It is not clear to what extent poor nutritional 

status of uremic patients causes adverse or undesirable 

effects. Most clinicians would agree that it is 

probably undesirable for chronically uremic patients to 

have even mild malnutrition. However, the evidence that 

mild or moderate malnutrition impairs the health, 

quality of life or longevity of uremic patients is very 

sparse. Indeed, there are few studies concerning the 

relationship between nutritional status and clinical 

outcome in patients with renal failure. 

Shapiro and associates reported that maintenance 

hemodialysis patients who had an average serum urea 

nitrogen (SUN) level below 60 mg/dl had greater 

mortality rates than patients who had average SUN levels 

greater than 80 mg/dl (15). The mean of 10 SUN values 

were taken to define the different groups. For a given 

hemodialysis regimen, low SUN levels are often 

reflective of a decreased protein intake. Hence, the 

results of this study have been interpreted to indicate 

that low protein intakes are associated with increased 

mortality in maintenance hemodialysis patients. 

Acchiardo and coworkers examined this question by 

assessing the relationship between net protein 

degradation, an indicator of protein intake, in a group 

of maintenance hemodialysis patients who were monitored 

for 12 months (16). Net protein degradation was 

determined by dialysis urea kinetic techniques. Their 

results in 98 nondiabetic patients indicated that those 

individuals with the lowest protein intake, as indicated 

by the lowest net rate of urea generation, had the 

higher incidence of hospitalization and mortality. 

Anderson and Wochos reported that of 47 patients 

admitted to a nephrology service, those individuals with 

a low serum albumin (less than 3.4g/dl) had a 

significantly longer duration of hospitalization than 
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those with higher serum albumin levels (17). We 

evaluated the relationship between nutritional status 

and the number of days that patients spent in the 

hospital in a group of patients undergoing self-care 

maintenance hemodialysis or intermittent peritoneal 

dialysis (reference 2, unpublished observations). The 

nutritional parameters were assessed at the time that 

patients were beginning maintenance dialysis therapy. 

The results indicated that there was an inverse 

relationship between the number of days that patients 

spent in the hospital and each of the following 

parameters: protein intake, energy intake (each 

determined from dietary interviews), relative body 

weight and mid-arm muscle diameter. Unexpectedly, serum 

transferrin levels correlated directly with the number 

of days of hospitalization. 

A number of investigators have examined whether 

giving nutritional supplements to maintenance 

hemodialysis or CAPD patients will improve the 

nutritional status of these patients (18-22). Patients 

ei ther received amino acid infusions intravenously or 

into dialysate during the course of dialysis treatments 

or were given oral supplements to ingest daily. outcome 

usually was assessed in terms of nutritional parameters 

rather than overall clinical status. In these studies, 

there was, in general, no attempt to distinguish the 

response of the malnourished patients separately from 

the more well nourished individuals. Individual studies 

usually evaluated only small numbers of patients. 

Moreover, there was no evidence presented as to how much 

of the oral nutritional supplement, in the patients 

prescribed oral rather than intravenous nutrition, and 

how much of the patient's usual food intake was actually 

ingested by the patients during the study. These 

limi tat ions in the experimental design of the studies 

may explain why the results do not clearly indicate 

improvement in the nutritional status or clinical course 
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of maintenance dialysis patients given nutritional 

supplements. 

We monitored the nutritional status of adult 

patients undergoing self-care maintenance hemodialysis 

or intermittent peritoneal dialysis and children 

undergoing CAPD (2,23, also unpublished observations). 

The results of these studies indicated: 1. That 

patients frequently exhibited wasting and malnutrition 

and (in children) growth retardation at the commencement 

of maintenance dialysis therapy. 2. The patients' 

nutritional status at the onset of dialysis treatment 

was a good predictor of their nutritional status one to 

three years later. On the other hand, we also evaluated 

nondialyzed adult patients with advanced chronic renal 

failure who were treated with dietary therapy. These 

individuals maintained good nutritional status even 

though their average estimated glomerular filtration 

rate (GFR) (i.e., mean of creatinine and urea 

clearances) at the end of the study was only 5.2 ml/min. 

These observations suggest that patients may be at 

greatest risk for developing wasting and malnutrition 

immediately before and during the time that they 

commence maintenance dialysis (Le., when the GFR is 

less than 5.0 ml/min and immediately afterwards). Since 

most patients who are wasted at the onset of dialysis 

remain so for at least one to three years afterwards, 

the most effective way to avoid wasting in dialysis 

patients may be to prevent it during the small "window" 

between the time when patients have clinically stable 

chronic renal failure and when they are in need of 

maintenance dialysis. 

Methods that potentially could reduce the incidence 

or ameliorate the severity of wasting or malnutrition 

during the period when patients commence dialysis 

therapy include the following: 

1. Maintain good nutritional intake during this 
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period. 

2. Earlier commencement of dialysis therapy. This 

usually requires careful planning to arrange 

for the smooth transition from the conservative 

management of renal failure to maintenance 

dialysis treatment. The patient will need to 

have vascular access prostheses placed earlier, 

when the GFR is sufficiently great so that 

patients are in no imminent need for dialysis 

treatment. 

3. Rigorous attempts to avoid superimposed 

catabolic illnesses. 

4. vigorous treatment of superimposed illnesses 

including nutritional support. 

It is our impression that during and immediately 

before the time when most patients begin dialysis 

treatment, their food intake is decreased (2). A large 

proportion of our patients who are beginning maintenance 

dialysis treatment describe the loss of nonedematous 

weight during the preceding weeks or months. The 

following factors contribute to the reduced food intake 

and weight loss: anorexia caused by uremic toxicity, 

frequent employment of diagnostic or therapeutic 

procedures that require the patient to fast (e.g., 

radiographic studies, vascular access placement), and 

superimposed illnesses. Not uncommonly, in a clinically 

stable patient with advanced renal failure who has not 

been prepared for maintenance dialysis, a superimposed 

illness precipitates a sudden decrement in renal 

function, engenders the development of uremic toxicity, 

and causes a sudden need for dialysis therapy. Careful 

preparation of patients who have stable advanced renal 

failure (e.g., GFR of about 6 to 10 ml/min/1.73m2 ) for 

maintenance dialysis and attention to the nutritional 

intake of these patients should enable the physician to 

inaugurate dialysis when it is needed and to maintain 

better nutritional status. 
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It should be emphasized that these recommendations 

for avoiding wasting are based upon hypotheses that must 

be confirmed by careful prospective clinical trials. It 

is possible, for example, that the polyendocrinopathy 

that occurs in advanced renal failure may also cause 

wasting at the time when patients begin dialysis 

therapy. Such a cause of wasting might not be 

preventable with better nutritional intake and earlier 

onset of maintenance dialysis. 

The standards that can be used to assess and 

monitor the nutritional status of patients may be 

classified into two groups: Those that can be used 

under clinical conditions and those which may have 

particular value for research purposes. Tables 1 and 2 

contain proposed lists of methods for nutritional 

assessment that could be used for clinical or research 

activities. The measures indicated in Table 1 may be 

used for research studies as well as the clinical 

management of patients, whereas the techniques shown in 

Table 2 are generally only used for research 

investigations. It should be emphasized that this list 

is rather arbitrary. In any individual laboratory, the 

combination of familiarity, expertise, and ready 

availability of a given method for assessing nutritional 

status could convert a technique which is usually 

utilized as a research tool into a one that could be 

used for the clinical management of patients. 

Unfortunately, the precision, reproducibility, and 

sensitivity of most methods of nutritional assessment 

are not good. These techniques usually are able to 

discriminate cases of advanced malnutrition from normal 

individuals. However, the methods are least reliable in 

identifying mild or impending malnutrition, and it is 

these latter, subtle cases of malnutrition where 

identification is most difficult and specialized testing 

is most needed. This problem exists for the assessment 

of vitamin and mineral malnutrition and the evaluation 
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of lipid disorders and altered lipoprotein metabolism as 

well as for the examination of protein-calorie 

malnutrition. The effects of uremia per se on some of 

the methods of nutritional assessment have not been well 

defined. Renal failure could alter the measurements 

independently of the presence of wasting or 

malnutrition. For example, it is not known whether 

altered body electrolyte content in uremic patients will 

influence electrical impedance determinations. 

Table 1. Use of nutritional parameters for clinical 
monitoring of maintenance dialysis patientsa 

I. Nutrient intake 

1. Urea nitrogen appearance - urea kinetic 

analyses 

2. Dietary diaries, interviews 

II. Serum concentrations 

1. 

2. 

3. 

III. Body 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Proteins (albumin, transferrin) 

Minerals - electrolytes - especially P, K, 

Na, HC03-
Lipids - cholesterol, triglycerides, HDL­

cholesterol 

composition 

Subjective global nutritional assessment 

Body weight (edema free) 

Desirable body weight 

Relative body weight 

Percent of preillness weight 

Interdialytic weight gain, edema status 

Skinfold thickness (triceps, biceps, 

subscapular) and estimated body fat 

Mid-arm muscle area 

Height, weight and height and weight gain 

(children) 

aReferences 2, 23-26 discuss the techniques for using 

many of these parameters and their strengths and 

limitations. 
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Table 2. Use of nutAi~ional parameters for research 
activities ' 

I. Serum or tissue concentrations 

1. Other serum proteins (e.g., prealbumin, 

cholinesterase, pseudocholinesterase) 

2. Plasma amino acids 

3. Muscle alkali soluble protein, RNA:ONA 

ratio, free amino acids, electrolytes 

4. Serum lipoproteins 

5. vitamin assays 

6. Trace element analyses 

II. Body composition or pools 

1. Total body nitrogen, potassium 

2. Isotope dilution studies - 020' Br or CI 

spaces 

3. Nae/Ke ratio 
4. Electrical impedance 

5. Radiographic measurement of compartments 

(e.g., size of muscle mass in arm or leg) 

6. Magnetic resonance imaging 

7. Nitrogen and mineral balances 

III. Functional parameters 
1. Energy expenditure 

2. Protein or amino acid turnover 

3. Immune function (e.g., skin tests, 
lymphocyte count, polymorphonuclear 

leukocyte mobility, phagocytosis and 

killing) 

4. Muscle contractility 

aThese are in addition to the parameters listed in 

Table 1 which can also be used for scientific 

investigation involving nutritional status. 

bReferences 2 and 25 discuss the techniques for use 

and the strengths and limitations of many of these 

parameters. 
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It also should be emphasized that many of the 

factors that cause wasting and malnutrition in patients 

with renal failure are not nutritional (see above); 

superimposed catabolic stress or underlying debilitating 

illnesses (e.g., chronic heart, liver or lung failure) 

may contribute to these disorders. It therefore follows 

that the parameters listed in Tables 1 and 2 provide 

information concerning both the nutritional status and 

the overall clinical condition of the patient with renal 

failure. The extent to which these parameters can be 

used exclusively to 1. assess nutritional status, 2. 

determine whether the nutritional intake is optimal or 

3. evaluate whether changing the nutrient intake may 

improve the patient's nutritional status is often 

limited and will vary from patient to patient. As in 

virtually all matters related to the medical care of 

patients, the physician ultimately will have to use 

judgement in interpreting the results of nutritional 

assessment. 

The degree to which parameters of nutritional 

status will identify malnutrition, predict morbidity or 

mortality, or identify patients who may improve with 

better nutritional intake may be enhanced by 

mUltivariate analyses of these outcome measures. These 

techniques have been used in sick patients who do not, 

as a rule, have renal disease. Mullens and coworkers 

have developed a linear predictive equation of outcome 

of hospitalized patients, referred to as the prognostic 

nutritional index (27). Their equation is as follows: 

Percent risk of complications 158 16.6 (serum 

albumin) 0.78 (triceps skin fold thickness) 0.20 

(serum transferrin) 5.8 (delayed cutaneous 

hypersensitivity) . Dempsey and Mullen have recently 

reviewed the literature concerning nutritional indices, 

and they have analyzed the advantages and limitations of 

these methods (28). The development of prognostic 

nutritional indices for nondialyzed patients with 
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chronic renal failure, patients undergoing maintenance 

hemodialysis or peritoneal dialysis, and individuals who 

have received a renal transplant would seem to be a 

fruitful area for further investigation. 

In summary, this paper has briefly reviewed 

published data that indicates that maintenance dialysis 

patients frequently are wasted and malnourished. There 

are many causes for the wasting; some of these causes 

are not strictly nutritional. Most parameters for 

assessing nutritional status are not very sensitive, 

specific or reproducible. Evidence is accumulating that 

the presence of parameters of wasting or malnutrition 

indicate an increased risk for morbidity and mortality 

in maintenance dialysis patients. However, this 

relationship may reflect the fact that illnesses which 

cause morbidity and mortality also reduce nutritional 

intake and promote wasting. It is not established that 

providing more calories or protein to such individuals 

will improve their prognosis. Further research is 

necessary to 1. establish more sensitive and reliable 

indicators of nutritional status, 2. to examine the 

relationships between parameters of nutritional status 

and clinical outcome, and 3. to assess under what 

conditions improving nutritional intake may improve the 

nutritional and clinical status of patients with renal 

failure. 
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IS MALNUTRITION A CLINICALLY EVIDENT CONDITION IN PATIENTS 
UNDERGOING HEMODIALYSIS? 

B.Cianciaruso, A.Capuano, F.Marcuccio, L.A.Reedo, 
F.Contaldoo, A.Nastasioo, V.E.Andreucci 

Division of Nephrology,Div.of Internal Medicineo,Dietetic 

Serviceoo,II Faculty of Medicine,Univ.of Naples,Naples. 

Several studies have indicated that patients under­

going hemodialysis (HD) may develop protein-energy malnu­

trition (1,2). However,few attempts have been made to as­

sess if wasting may occur in HD patients even when they 

appear healthy by a simple clinical examination. The pur­

pose of this study was to evaluate the occurrence of mal­

nutrition in a selected group of healthy patients conside­

red in good nutritional status by clinical judgement. 

METHODS 

Fortysix HD patients were examined (33 males and 13 

females, age 36±13 years) and 233 normal subjects (132 ma­

les,lOl females,age 39:7years) of the same geographic area 

Patients were selected on the basis of good dialysis tole­

rance and good nutritional status,as judged by the staff 

of the dialysis unit. Were excluded diabetics,patients 

with chronic respiratory and gastrointestinal diseases and 

patients who had recent surgery or acute illnesses in the 

last 6 months. Nutrient intake was estimated with dietetic 

diaries and interviews. Anthropometric measurements inclu­

ded body weight,height,tricipital,bicipital.subscapular 

and suprailiac skinfolds (Lange Caliper,Cambridge,Maril.) 

and middlearm circumference. All measurements were carried 
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out after dialysis, blood specimens were collected before 

dialysis. Data are repl1ted as mean and standard deviation. 

RESULTS 

Nutrient intake showed a rather high calories (total 

calories:4l!11,Kcal/kg/day) and proteins (1.7z0.7gr/kg/ 

day) intake. Body Weight (BW),Body Mass Index (BMI=BW/H2) 

and Body Fat are reported in Table 1. 

U 
C 

BW (kg) 
M F 

6l±1O** 56:!:8* 
75:!:12 65:!:1O 

BMI 
F 

24:!:5* 
27:!:5 

BF (%) 
F 

32±~ 
36:!:7 

Uremic vs Control:p<0.05(*), p<O.OOl (**) 

Tricipital(TSF),bicipital(BSF),suprailiac(SISF), 

subscapular(SSSF) skinfolds are reported in Table 2. 

TSF BSF SISF SSSF 
M F M F M F M P 

U 11±5 21±7 6z3* 11:!:6 l7±9 l8zlO* l5:!:6* l6Z lO** 
C II! 4 22 ± 8 8:!:4 13±6 l8:!:8 25±1O l8:!:7 26!1O 
Uremic vs Control:p4J.05 (*),p4J.005 (**). SF units are em. 

Serum albumin(g/dl),prealbumin(mg/dl),retinol binding protein 

(R.B.P.,mg/dl),arm rnusce circonference (A.M.C.,em),transferrin (g/L), 

lynphocyte count (n/1IIIIl3) are reported in Table 3. 

ALB. PREALB. R.B.P. A.M.C. TRANSF. LYNF.COUNf 

M 3.9:!:0.S 4O.9:!:11.3 25.7:!:6.3 25:!:2.5 2.4:!:0.5 1932:!:951 
<NR 15% 0% 0% 36% 18% 38% 
:>:NR 0% 33% 100% 0% 0% 0% 

F 3.7±0.5 36.7±9.7 24.5!6.5 23±3.6 2.4:!:0.9 l659:!:499 
NR 38% 0% 0% 8% 31% 45% 
NR 0% 8% 100% 0% 8% 0% 

M=males ; F=females. NR=normal range. 
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DISCUSSION 

Several studies have shown that wasting and malnutri­

tion are common in HD patients (1-3). In these patients, 

however, malnutrition may be masked by extracellular volu­

me expansion. Often the true degree of malnutrition may 

not be obvious until extracellular volume expansion has 

been reduced by ultrafiltration during dialysis therapy. 

The patients selected for this study are representative 

of the healthy dialysis population, nevertheless our data 

indicate that they also are at risk of wasting. Body mass 

index,infact, was significantly decreased in HD patients 

as compared to normal subjects. Both men and women HD pa­

tients tended to have less fat stores than controls;body 

fat was significantly decreased in HD females and two 

skinfo1ds were lower in both males and females patients. 

Biochemical indices tended to be in the lower normal ran­

ge,except for prealbumins and R.B.P. which are metabolized 

by the kidney. 

In conclusion malnutrition is a subtle condition in 

chronic renal £allure and may be present even in apparently 

healthy HD patients. 
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SERUM BRANCH-CHAIN AMINO AND KETO ACIDS IN THE NUTRITIO­

NAL AND IMMUNOLOGICAL ASSESSMENT OF UREMICS ON CONSERVA­

TIVE AND DIAL YSIS TREATMENT. 

P. Cappelli, "K. Langer, M. Evangelista, P.F. Palmieri, S. Marzan, G. Del 

Rosso, B. Di Paolo and A. Albertazzi. 

Institute of Nephrology, University of Chieti, ItalYj "Institute for Experi­

mental Nutrition, Erlangen, FRG. 

INTRODUCTION 

Defective cell-mediated immunity (CM!) is well documented in pa­

tients with chronic renal failure (CRF) due to many factors (1). The aim 

of our study was to examine the effects of CRF on serum branch-chain 

amino and keto acids (BCAA-BCKA), visceral proteins and CMI. 

MATERIALS AND METHODS 

We examined 4 groups of male patients affected with CRF of diffe­

rent degree, due to various renal diseases. We excluded patients with 

nephrotic syndrome, diabetes or other systemic diseases. Group 1 (G1) 

consisted of 20 patients, 25-72 years of age, with creatinine clearance 

(Cr.C.) of 41.6;:13.1 ml/min on free diet. They followed a standard conse.! 

vative pharmacological treatment. Group 2 (G2) consisted of 20 patients, 

32-68 years, Cr.C. 10.6;:3.3 ml/min. For 9-20 months all had been on a 

conventional low-nitrogen diet (CLND: 0.6 g/kg/day of proteins, 700-800 

mg/day of phosphorus, 35 kcal/kg/day). Group 3 (G3) consisted of 12 pa­

tients, 32-61 years, Cr.C. 8.2;:2.4 ml/min. For 8-23 months they had all 

been on a very low-nitrogen diet (0.3 g/kg/day) supplemented (2) with a 

mixture of essential amino acids and ketoanalogues (Alfa-KappaR, Farma­

Biagini), with 35 kcal/kg/day and 300-400 mg/day of phosphorus (SD). 

Group 4 (G4) consisted of 34 patients, 18-78 years, on standard acetate 

RDT from 54.5;:46.0 months. All were on a completely free diet. 

We carried out the following examinations on all patients: skin tests 

using several recall antigens (Multitest R CMI-Institut Merieux)j serum 
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BCAA (cation exchange chromatography on an analyzer LC 5001) and 

BCKA (HPLC-method)j albumin, transferrin, BUN, PTH. Multitest CMI 

enables the calculation of a score (MS n.v.: > 10 mm.) (3). 

RESULTS 

The MS was always normal in G1 (15.7,:3.9) and in G3 (12.1,:1.7) 

while it was significantly lower (p< .001) in G2 (7.7,:2.0) and G4 (3.8,: 

2.6). The serum values of BCAA and BCKA are reported in Table 1. The 

BCAA/BCKA ratio gradually increased in all 4 groups and the highest va­

lues were observed in ROT patients. In addition, this ratio was negatively 

correlated to Cr.C. in G2 and G3 (p<.01 and p<.05 respectively) but 

Leu/K-Leu in G3. Notice that only in G3 are Leu and K-Leu in inverse 

correlation (p< .05). In G2 the MS was in direct correlation to the Leu/ 

K-Leu ratio (p<.01). 

As regards the nutritional parameters (Table 2), some significant dL! 

ferences were observed only for transferrin, where the lowest values oc­

curred in G4. Differences in BUN and PTH (Table 2) were significant. 

DISCUSSION 

CRF has an inhibitory effect on cell-mediated immunity as assessed 

by cutaneous tests. ROT enhances the problem while SO corrects it. De­

creasing serum level of BCAA-BCKA may reflect a specific action of ur~ 

mia, enhanced by a wasting effect of RDT which is exerted also on visc~ 

ral proteins. SO, although it does allow an adequate nutritional status, 

does not correct the alterations of BCAA-BCKA, at least in the formula 

and quantities we used. A low Leu/K-Leu ratio is strictly correlated with 

defective CMI in CLND patientsj SO improves this defect supplying K-Leu 

which, inducing an anabolic state (4), at intracellular level, could affect 

the T -lymphocyte function. Moreover SO reduces BUN and PTH markers 

of uremic metabolic derangements. 
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Table 1. Serum values of BCAA (umol/l) and BCKA (nmol/ml). 

N.V. G1 G2 G3 G4 

Val. 248.0+38.4 221.7+38.6 

_ 

204.3+42.6c 177.7+27.1ce 184.5+50.5ce 

K-Val. 13.8+5.1 10.9+3.2- 9.2+2.5 c 9.5+3.0b 7.9+3.4cd 

Leu. 142.5+22.5 129.4+26.28 126.7+19.2b 117.3+ 18.3c 116.5+35.3c 

K-Leu. 36.0+10.7 26.3+7.7 22.6+7.4c 18.3+3.3ce 12.7 +5.4cfhi 

lie. 72.3+ 17.0 66.1+16.4 65.9+9.2 63.0+16.8 67.4+22.6 

K-Ile. 20.4+6.8 17.7+4.6 14.6+3.8cd 15.8+3.38 8.9+3.1cfhl 

Table 2. Serum values of albumin, transferrin, BUN and PTH. 

Albumin (g%) 

Transferrin (mg%) 

BUN (mg%) 

PTH (ng/ml) 

ap < .05 vs n.v. 

bp < .01 vs n.v. 

G1 G2 G3 

4.2+0.4 4.1+0.2 4.1+0.4 

289.5+54.0 252.7+29.6d 281.8+39.69 

41.1 + 11.9 73.7+27.8f 42.6+10.5h 

0.7+0.2 2.1 +0.9f 1.5+0.7f9 

dp < .05 vs G1 

ep < .01 vs G1 

9p < .05 vs G2 

cp < .001 vs n.v. fP < .001 vs G1 hp < .001 vs G2 
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NUTRITIONAL ABNORMALITIES AS A GUIDE TO PROGNOSIS IN HEMODIALIZED (HD) 
PATIENTS (PTS) 
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Dialysis Unit, Fatebenefratelli Hospital, I sola Tiberina, Rome, Italy 

Malnutrition occurs commonly in HD pts. I nadequate dietary intake, loss 

of nutrients in the dialysate, hormonal abnormalities and delay in the beginning 

of HD therapy are indicated as the main factors of malnutrition (1,2). I t has been 

suggested that poor nutritional status may affect the clinical course of these 

pts, promoting an increased morbidity and mortality 0,3). The aim of the pre­

sent study is to evaluate the clinical consequences of malnutrition in HD pts 

and to identify the most sensitive markers of the nutritional status of these pts 

that could be used as prognostic indicators. 

PATIENTS AND METHODS 

41 pts (male 24, female 17, mean age 50:!:15 yr) with chronic renal failure 

undergoing maintenance HD (4 hr,3 time per wk) from at least 6 mo,were stu­

died. Pts with diabetes mellitus, neoplastic diseases, acute intercurrent illnes­

ses were excluded. Nutritional status was assessed by anthropometric parame-

ters:ldeal Body Weight(JBW), Body Mass Index(BMJ), Triceps Skinfold Thick­

ness (TST), Mid Arm Muscle Circumference (MAMC),%Body Fat(BF); biochemi­

cal determinations: serum Albumin(Alb), ITealbumin (Pre), Transferrin(Trl), 

C3; Immunological assay:Total Lymphocyte Count CTLC),intradermal skin test 

with Multitest(MT) CMI-Merieux; dietary intake by 3-day dietary diaries to cal­

culate %Basal Energy Expenditure(BEE) and %of recommended protein intake 

(P I). Blood samples for biochemical determinations were obtained before HD. 

Antbnopometric measurements were performed at the end of dialysis. Values 

of serum proteins, TLC and MT were expressed as % of the mean normal value, 
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anthropometric parameters as % of standard value (4). From the measured pa­

rameters a short number of synthetic indices was obtained: Antropometric I n-

dex(A J)=(TS T +MAMC)/2; Visceral Protein Compartment I ndex(VPC J)=(Alb+Pre+ 

Trf+C3)/4; I mmunological Index (J I )=(TLC+MT)/2; Nutritional I ndex(N J)=(A I + 

VPCI+II)/3; Dietary Index(DJ)=(%BEE+%PI)/2. All pts were followed up for 

36 months. 

RESULTS 

A11I:mg the anthopometric parameters, the more striking abnormalities 

were observed in T STand B F , decreased in 66% of cases. A very high corre­

lation was found between TST and BF(r=.94,pcOO1). IBW and BMI were nor­

mal in the majority of pts. I n regard to biochemical parame ters a marked re­

duction was observed in Pre, Trf and C3 . TLC and MT were abnormal respecti­

vely in 78% and 44% of cases. As far as synthetic indices are concerned, A I 

was reduced in 54% of pts,VPCI in 56%,H in 73% and DI in 32%. AI correla­

ted inversely with duration of HD therapy(r=-.40,p <.05)and with duration of 

pre-HD low protein diet(r=-.55,p (.01).No correlation was found between nu­

tritional parameters and dietary intake. According to their nutritional status 

pts were arbitrarily subdivided in Normal(N=21, N I 85)and Malnourished (M=J)!, 

N I 85). During the follow up period 16 pts died:30:4r")N and 13(65%)M(p .001). 

Rg. t SURVIVAL OF 41 HD PTS Survival rate was significantly lower 

Normal Malnour. 

survival (%) 

100 

10 

60 

40 

~ ...... _---.... ----

--------------------------
20 

o·L-+---~.~--~.~-'M~--~~'--'s~ 
months 

in M as compared to N pts (mean va­

lue respectively 24.6::10.2 and 33.2:: 

7.3, p <.001)(Fig.1).M pts had also 

the highest incidence of complicat:i­

onsCTab.I). 

%M %N 
Hospitalizations 90 33** 

=------------------1 Infectious illnesses 70 24* 
Low values of MAMC, Pre, Trf, TLC we-

Non-infec. illnesses 90 48* 
re significantly related to the highest Peripheral Neurop 70 14** 

Hyperparathyroidism 65 40 
incidence of complications. Survival co.!' 

*p (.05; **p <.005; 0p < .001 
related with TLC(r=. 39, p ( .01), Preer= 
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.54, p (' .001), BEE(r=.40,p <.01), P J(r=.37,p (.05). 

DISCUSSION 

The results of the present study, according to literature data,confirm 

that malnutrition is frequently observed in HD pts (1,2,3,5). The more striking 

abnormalities are in biochemical and immunological parameters. The importance 

of nutritional status in influencing the outcome of these pts has been recently 

pointed out(l ,6).Our findings indicate that malnutrition negatively affect the cli· 

nical course of HD pts. During the follow-up M pts had the greatest incidence 0 

complications and the highest mortality rate. Conversely, it is true thirt superim­

posed illnesses per se may promote malnutrition and affect the outcome of thesE 

pts. The majority of Mlpts· showed severe clinical and laboratory signs of hyper 

parathyroidism, per se one of the main causes of malnutrition in these cases. 

We were unable to demonstrate a correlation between nutritional status and die-

tary intake. However ,inadequate protein and caloric intake negatively influencec 

the prognosis of our pts. Because of the relationsheep between malnutrition and 

the outcome of HD pts, it may be necessary to identify ,among nutritional parClllE 

ters, the most specific markers for these pts that could be used as prognostic ir 

dicators. J n the present study low values of MAMC, Pre, Trf, TLC were significa 

tly related to the highest incidence of complications. TLC and Pre correlated 

with survival rate. Therefore we conclude that: malnutrition is associated with 

increased morbidity and mortality in HD pts; synthetic indices may be useful to 

early and simply identify malnourished pts at risk; MAMC, Pre, Trf and TLC see 

to be the most sensitive nutritional markers;low values of TLC and Pre may be 

considered significant predictors of mortality in these pts. 
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RELATIONSHIP BETWEEN PHYSICAL ACTIVITY AND NUTRITIONAL 
STATUS IN PATIENTS ON MAINTENANCE HEMODIALYSIS. 
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Gutman and coworkers have recently reported that only 

60% of non-diabetic patients on maintenance hemodialysis 

are capable of physical activity beyond caring for them­

selves and even fewer are able to work outside home(l). 

Other common characteristics of dialysis patients which 

may directly affect rehabilitation are malnutrition and 

psychic depression. 

The purpose of this study was to evaluate the level 

of physical activity and the presence of depression in 

well nourished hemodialysis patients. 

METHODS 

Therty patients were studied (22 males,8 females) 

with mean age of 46 for males and 3S for females and serum 

urea nitrogen of 76~30 mg/dl. Patients were selected on 

the basis of good nutrient intake (total calories:4l±11 

Kcal/Kg/day;proteins:l.6±0.4 gr/Kg/day) as indicated by 

dietetic diaries and interviews; serum total proteins (7.1 

:0.6 gr/dl), serum albumin (3.S±0.4gr/dl),transferrin (2.7! 

0.8 gr/L), and anthropometric measurements. 

Physical activity was estimated with a questionnaire 

developed by the Psycology Istitute of the University of 

Naples. A final scoring was obtained, taking into account 
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different kinds of physical activity such as: work outside home, 

housework, free time activity. 

Depression was evaluated with the IPAT Depression 

Scale (2). 

RESULTS 

On the basis of physical activity scoring, four groups 

of patients were obtained as shown in Table 1. 

Phrsical Activitr 

Only Selfcare 
Low Rare Activity 
Low Continous Act. 
Good Continous Act. 

The depression score 

is shown in Table 2. 

Phys.Act.Group 

I 
II 
III 
IV 

for 

Score 

0-5 
6-10 

11-19 
>20 

each group 

1 
3 

12 
2 

N°Patients 

8 
4 

is 
3 

of physical 

7 
1 
3 
1 

% 

27 
13 
50 
10 

activity 

The presence of serious depression, as indicated by a 

score higher than 8, was more often observed in the group 

of patients with lowest physical activity. 

DISCUSSION 

The clinical outcome of maintenance hemodialysis has 

mainly focused on morbidity and patient survival. Only 

recently Gutman et al have studied physical rehabilitation 

and employment status in a large multicenter survey (1). 

The results of this study suggested that a large propor­

tion of dialysis patients are severely debilitated. 
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There are many reasons why a patient undergoing hemodia­

lysis may have a poor physical and social rehabilitation. 

In this study we focused on malnutrition and psychic de-

pression as possible factors directly affecting physi-

cal activity. A various degree of wasting and protein­

energy malnutrition has been shown in hemodialysis pa­

tients (3). The severity of depression in many dialysis 

patients is comparable to that of patients seeking psy­

chiatric treatment for depression (4). These preliminary 

data were collected only in well-nourished dialysis pa­

tients in order to rule out malnutrition as a possible 

cause of poor physical activity. Our data in well nouri­

shed dialysis patients indicate that only 60% of these 

patients had a good degree of physical rehabilitation; 

27% of these patients,however carried out only activities 

involving selfcare. Psychic depression was more often 

observed in patients with the lowest levels of physical 

activity. 

In conclusion nutritional status does not seem to 

be the major determinant of physical activity in well 

nourished dialysis patients. 
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RISK FACTORS OF MALNUTRITION IN RDT PATIENTS 

M.Gonella, G.Calabrese, A. Mazzotta , G.Vagelli, G.Pratesi. 
Servizio di Nefrologia e Dialisi, Casale Monf.to, Italia. 

INTRODUCTION 

The patients on chronic hemodialysis (RDT) are known to be prone 

to wasting (1). Thus, in the attempt to find the causative factors 

of this condition, parameters and clinical status were evaluated in 

a group of patients on apparent steady state and on the same dialytic 

schedule maintenance. 

PATIENTS and METHODS 

A group of 33 patients (F 9, M 24, mean age 61~11 yrs) on RDT for 

a 51~29 months period was considered in this study. 19 of them were 

on HD with cuprophane membrane (CU) and acetate (4-4.30 h 3 times a 

week); 11 on HDF with PAN or PMMA membrane and acetate (3.15-4 h with 

more than 20 1 of substitution fluid in postdilution mode, 3 times a 

week); 3 on HF with polyamide membrane and acetate (30 1 in postdilu-

tion mode, 3 times a week). More or less wide vascular calcifications 

(VC) were present at x-ray in 19 of the studied patients. At the be-

ginning of the observation period, all the patients had a dialytic 

age of more than 8 months and were then followed for a 28+10 months 

period. In the middle of this, each patient completed a dietetic dia-

ry for 3 days including the dialytic midweek day, maintaining his die 

tary habits, in order to evaluate the caloric and protein intake and 

the protein catabolic rate (PCR) according to the Sargent's formula. 
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The dry body weight (BW) was estabilished according to the follo-

wing parameters: normal cardiac volume, complaint of transient post-

dialytic mild cramps, normal blood pressure (BP) with a few episodes 

of severe postdialytic hypotension whenever the programmed weight 

loss was slightly exceeded. The mean value of BW and BP was compared 

between the first and the last month of the observation period. 

BUN, sCr, RBCs and lymphocytes count, serum albumin and proteins, 

PTH, IgG, C3 and C4 were determined every month and the means of 3 

consecutive measurements at the beginning and at the end of the obse£ 

vation period were compared, as well as other hormonal parameters (T3 

T4 , TSH, Insulin, Cortisol), measured as a mean of 2 determinations 

(by radioimmunoassay or immunoenzimatic method). 

RESULTS 

Urea generation (mean value 8.l~1.8 g/day) was closely correlated 

(r=0.69, p< 0.001) with the declared protein intake, whose mean value 

was 1.03~O.25 g/Kg. The mean PCR was 63+12 g/day and the caloric inta 

ke 3l~7 kcal/Kg B.W./day. 

BW decreased from 66+9 to 63~8 Kg (p<O.OOl) in 12 patients (Group 

I) and was stable or increased (64~16 and 67~16 Kg) in 21 patients 

(Group II). 

During the observation period, BUN decreased significantly in both 

groups (from 78~15 to 67~18 mg/dl, p< 0.001, and from 74+12 to 68+13 

mg/dl, p<O.Ol, respectively) and sCr in the Group I (from 11.4~1.8 

to 10.3~2 mg/dl, p<O.Ol), because of the progressive increase of the 

dialyzers surface and/or substitution fluids amount; the failure of a 

significant sCr decrease in the Group II (11.3~3 and 10.9~2.l mg/dl) 

could be attributed, at least partially, to the concomitant increase 

of the muscle mass. However the significant increase, detected at the 

end of the observation period, of RBCs count and of Hb (from 10.4~2.4 

to 11.7~2.4 g/dl, p<O.Ol, in the Group I, and from 9.8~2.3 to 10.9+ 

2.2 g/dl, p<O.Ol, in the Group II) supported a better removal of 
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uremic toxins in both groups. Anagraphic and dialytic age, weight in-

dex, BP, nutritional and hormonal parameters (which were in the 

normal range, except PTH which ranged between 2.8~0.9 - 3.2~1.2 ng/ml 

in the Group I, and 2.5~1.1 - 2.7~1.2 ng/ml in the Group II) were not 

significantly different between the 2 groups; moreover, the parame-

ters, evaluated at the beginning and the end of the observation pe­

riod, did not change significantly within each group. 

A difference was found in the prevalence of CU use (11/12 vs 8/21) 

and VC presence (11/12 vs 8/21) in the wasting group with respect to 

the no wasting group. Moreover, the use of CU and the VC existence 

were contemporarily found in 10/12 in the Group I and in 1/21 in the 

Group II. 

Furthermore, among the 19 patients on CU, VC were present in 10/11 

wasting patients and 1/8 no wasting patients. In addition, among the 

19 patients with VC, the CU was used in 11/12 wasting patients and 

not used in no wasting patients. In both cases no significant diffe-

rence of the other examined parameters was found between the 2 groups 

DISCUSSION 

These results point out that CU dialysis seems to favour wasting 

in RDT patients, expecially with concomitant severe vascular disease. 

The possible role of CU in resulting in this condition is supported 

by previous studies (2) which explained it by the catabolic effect 

due to the lower biocompatibility of the membrane (1,2). However the 

present finding of PCR adequate to the protein intake questions this 

hypothesis, thus requiring further studies. Similarly the role of 

artherosclerosis should be further investigated to find out whether 

it may be responsible for wasting by itself. 
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DIETETIC SUPPLEMENTS IN MALNOURISHED PATIENTS UNDERGOING CHRONIC 
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Pel!ez E., Orofino L., Marcen R., Matesanz R., Quereda C., Herrero 
JA., Zamarr6n I., Ortufio J. 

Department of Nephrology. Hospital Ram6n y Cajal. Madrid. Spain. 

INTRODUCTION 

Malnutrition is common in patients with chronic renal failure. 

Despite dialysis therapy, many patients continue with a suboptimal 

nutritional status. A mixed, protein-caloric malnutrition, due to a 

decreased caloric intake and other factors, is often observed (1-3). 

This situation lead to a higher morbidity and mortality (4). We have 

evaluated the effect of caloric dietary supplements on the nutrit;!,:o­

nal status in malnourished patients on hemodialysis (HD). 

MATERIAL AND METHODS 

We studied 10 patients, 6 male and 4 female, treated with perio­

dic HD (3 X 4 hr weeklyl. Mean age was 51,9 yr (21-64) and mean time 

on HD 81,5 mo (5-1161. All the patients had a previous chronic mal­

nutrition and a loss' of wt during the last 3 mo before the begining 

of the s.tudy, without any other intercurrent processes. The follow­

ing parameters were evaluated: (11 Anthropometrics: wt, height, tr! 

cipital skinfold thickness (TSTl and midarm muscle circunference 

(MMcl, measured according to the standard methods. (2) Biochemics: 

hemoglobin (Bbl, albumin (A), transferrin (T), prealbumin (PA), re­

tinol binding protein (RaP), total lymphocyte count (TLC) , urea (U), 

and protein catabolic rate (PCR) .All these parameters were evaluated 

at the begining of the study and 3 and 6 mo thereafter. 

Patients were administered a free base diet, poor in phosphorus 

and potassium, and 1000 mIld of a hydrolyzed maltose with an energ~ 

tic value of 1 Kcal/ml and containing: 4% proteins with 16% essen­

tial aminoacids, 4% lipids with 36% essen~ial fat acids, 12% carbo­

hydrates and other vitamins and oligoelements. 
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RESULTS 

After six months of treatment (Fig. 1) the mean recuperated wt 

was greater than that lost during the previous 3 mo (1,87 ± 0.45 vs 

1.85 ± 0.70 kg). TST improved mildly and MMC did not change signifi­

cantly during the study. Table 1 shows the biochemical parameters 

expressed as x ± SD. The PCR increased from 1,2 ± 0.18 to 1.41 ± 0.15 

gr/Kg/d (p<O.Oll, likewise U wa!'; not modified significantly (Fig.2). 
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FIGURE 2.- Evolution of urea and PCR 
values. 

FIGURE 1.- Anthropometric parameters 

TABLE 1.- Comparison of biochemical parameters along the study. 

PARAMETERS BEGINING 6 MONTHS NORMAL VALUE 

A 3.18 ... 0.4 3.55 ... 0.32 3.4 - 4.8 gr% 

T 269 oj. 71 256 ... 83 204 - 360 gr% 

PA 29.80 oj. 8.5 26.52 ... 4.8 10 - 40 gr% 

REP 21.50 oj. 7.0 19.28 ... 6.5 3 - 6 gr% 

Hb 9.02 oj. 2.5 10.22 oj. 2.3 12 - 16 gr% 

TLC 1689 ... 70 1692 ... 663 1500 - 4000/mm 

DISCUSSION 

Precise assessment of the nutritional status in HD patients is 

sometimes difficult and could be interferred by other intercurrent 

3 
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processes (3, 5~8). Anorexta, asthenta and a progresstve loss of 

wt can often tndtcate the presence of a severe malnutritton. 

Usually, the treatment conststs of the administration, orally or 

tntravenous-ly, of dietary supplements, with a variable caloric value 

(5, 9, 101. We have us-ed an essenUally calortc supplement wh.ich ha­

ve been effective in controlling the loss of wt in our patients. The 

TST and the MMC did not improve in the same way, perhaps due to the 

short follow-up period. Visceral protein mass was much less altered 

than anthropometric parameters. Decreased serum protein concentra­

tion is a relative late manifestation of malnutrition, and is fre­

quently altered by recent changes in dtetary intake (1, 3). 

The tolerance at treatment was excellent and the subjective fee­

ling of well-being increased notably. In conclusion, we think that 

this type of supplement is an alternative to consider in order to 

control problem of malnutrition in HD patients. 
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CLINICAL ASPECTS OF HEMODIALYSIS BIOCOMPATIBILITY 

ALFRED K CHEUNG 

Renal Section, Veterans Administration Medical Center, Salt Lake 
City, and the Department of Medicine, University of Utah School of 
Medicine, Salt Lake City, Utah, U.S.A. 

General principles 
Bioin::ompatibility of the hemodialysis extracorporeal circuit 

occurs primarily through one of several mechanisms: (a) cell 
adhesion, aggregation and activation; (b) transformation and 
adsorption of noncellular elements such as proteins; (c) mechanical 
shear; and (d) leaching and spallation of substances (1). Many 
substances are produced in the hemodialysis circuit which have 
theoretical biological effects. Whether these substances in fact lead 
to the theoretical effects, however, depend on a number of other 
factors: the timing and location of the production of the substances 
as well as the thresholds for the potential consequential events. 

Coagulation and platelet activation 
Adsorption of plasma proteins to the dialysis membrane occurs 

immediately upon blood contact. Activation of the intrinsic 
coagulation pathway follows, which may lead to the obvious problem 
of thrombosis inside the dialyzer. Activation of the fibrinolytic 
system also occurs, which participates in counteracting the effects 
of the clotting proteins. 

Platelets are also major contributors to dialyzer thrombosis, as 
illustrated by the effectiveness of antiplatelet agents used as the 
sole administered anticoagulant (2). Adhesion of platelets to the 
dialyzer membrane is promoted by surface-bound fibrinogen and is 
followed by activation of the cells. In addition, platelets can be 
activated by mechanical disruption, or by other mediators released 
into the plasma, such as thrombin, thromboxane and platelet­
activating factor. The clinical importance of platelet activation can 
be illustrated by the occurrence of hemodialysis-induced 
thrombocytopenia and hemorrhage. Different types of dialysis 
membranes activate platelets to different extents. Recent studies 
further suggest that such differences may affect the long term 
clinical outcome of the dialysis patients (3). 
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Complement activation 
Complement is activated during hemodialysis with cellulosic 

membranes primarily via the alternative pathway. As a result, 
anaphylatoxins C3a and C5a are released into the plasma (4). These 
complement fragments may produce various effects on the patients, 
such as dialysis-induced peripheral granulocytopenia, pulmonary 
hypertension, hypoxemia, first use syndrome, structural and 
functional alterations in neutrophils, stimulation of monocytes to 
produce interleukin-1 as well as release of histamine and 
thromboxanes which have potent biological effects on their own. 
Activation of complement may have other consequences unrelated to 
anaphylatoxins. For example, some other C3 and C5 fragments are 
biologically active; their effects on hemodialysis patients are not 
well understood. 

Three potential effects of anaphylatoxins on the hemodialysis 
patients have been intensely debated in the past few years. One 
relates to the pathogenesis of the first use syndrome. It appears that 
what has been called the first use syndrome is a constellation of 
syndromes with different etiologic agents rather than a single entity 
(5). Some of the events occurring within the first 1-2 minutes of 
hemodialysis are likely to be attributed to the direct noxious or 
allergic effects of leachable products from the dialyzer, one of which 
is ethylene oxide. Other events occurring later in the first hour may 
be related to complement activation, the severity of which partially 
depends on the rapidity of inactivation of the anaphylatoxins by 
serum carboxypeptidases. The acute cardiopulmonary effects of the 
anaphylatoxins are probably due to their direct spasmogenic 
properties on smooth muscles and may be unrelated to their effects 
on the neutrophils. 80th the anaphylatoxins and the IgE released by 
the ethylene oxide-antibody complex can stimulate mast cells to 
release histamine and cause hypersensitivity reactions. 

The second controversy centers around the pathogenesis of 
hemodialysis-induced hypoxemia. Acetate dialysate undoubtedly 
plays a major role in this phenomenon. There is nonetheless ample 
evidence to support the effects of the dialysis membranes. It is 
important to point out that membrane effects do not necessarily 
imply leukocytes or cOl'!1plement effects, although the latter is likely 
to contribute to dialysiS-induced hypoxemia directly or indirectly 
through other mediators such as arachidonic acid metabolites. 
Polyacrylonitrile membranes, which are associated with lower 
plasma C3a antigen concentrations during hemodialysis, are also 
associated with less hypoxemia than cuprophan, regardless of the 
types of dialysate used (6). 

The third controversy relates to the pathogenesis of dialysis­
induced peripheral leukopenia. Although C5a(desArg) has been 
considered as the primary agent mediating such phenomenon, the role 
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of other mediators such as platelet-activating factor and 
leukotrienes cannot be discounted (7). This is especially true in view 
of the fact that close and complex interactions exist among the many 
systems in the blood and other parts of the body. 

Attenuation of complement activation during hemodialysis can be 
accomplished in several manners. Utilization of noncellulosic 
membranes, surface modifications or reuse of cellulosic membranes 
(8) have resulted in decreased complement activation. Cooling of 
dialysate and infusion of citrate attain similar effects. 

Leukocyte alterations 
Besides the prominant pulmonary sequestration, neutrophils are 

altered in several other ways during hemodialysis. Degranulation 
occurs which may be partially unrelated to complement activation. 
Release of intragranular proteases have been proposed to cause 
intradialytic catabolism. In addition, it may be responsible for the 
decrease in density of neutrophils harvested from patients observed 
during the first of hemodialysis. Other functional defects of 
neutrophils have also been described. They include defects in 
chemotactic response, aggregation and in oxidative metabolism. 

Other leukocytes such as natural killer cells are also altered during 
hemodialysis (9). Such defects of leukocytes have been proposed to 
contribute to the impaired immunity of dialysis patients, who have 
higher incidence of infection and malignancy than the nonuremic 
population. From the limited information available in the literature, 
it appears that some of these effects are dependent on the types of 
dialysis membranes used. 

Interleukin-1 (IL-1). 
IL-1 has been recognized as a potent mediator of acute 

inflammatory response. Several substances have been found to be 
stimulants to IL-1 production by monocytes in the hemodialysis 
setting. These include not only endotoxins and other bacterial cell 
wall fragments such as muramyl peptides, but also include 
complement C5a, acetate buffer in the dialysate and the cellulosic 
dialysis membranes themselves (10). Serum level of IL-1 has in fact 
been shown to increase during hemodialysis. Although definitive 
evidence is lacking at present, IL-1 conceivably plays a role in many 
diseases and abnormalities found in dialysis patients. Cited for 
example are dialysis-related fever, sleep disturbance, hypozincemia, 
muscle wasting, osteopenia and periarticular disease. 

~microglobulin (~MG) as a facet of membrane bioincompatibility 

B2MG has been incriminated as the major component of the AH 

amyloid found in hemodialysis patients (11). This type of amyloid is 
primarily localized in carpel tunnels, bones and periarticular tissues, 
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althollgh generalized systemic involvement has also been described. 
The exact pathogenetic mechanism of AH amyloid is unknown. The 
persistently high serum concentration of ~MG may indeed playa 
role. In turn, retention of the molecules as a result of renal failure is 
undoubtedly a major factor in the hyper-~microglobulinemia. Of 
significant interest, however, is the increase in serum f3tvG 
concentration during hemodialysis with cuprophan membranes. 
Despite some controversy, studies have demonstrated such an 
increase even after correction for hemoconcentration. The tissue 
origin and the stimuli to the B2MG release during hemodialysis are 

unknown. 

Leaching and spallation 
Leaching refers to the release of soluble substances into the fluid 

phase. The elution of the sterilant ethylene oxide (ETa) from the 
hemodialyzer is an example of this phenomenon. ETa and its 
derivatives have been incriminated in the pathogenesis of the first 
use syndrome, especially those with hypersensitivity-like 
manifestations. Cellulose derivatives are another class of materials 
elutable from certain hemodialyzers. These substances are of 
potential significance from several standpoints. They react 
positively in the limulus amebocyte lysate (LAL) assay; as such, they 
produce a state of pseudoendotoxemia in the patients. Secondly, they 
may elicit IgG/lgM production and form immune complexes which can 
potentially activate the classical pathway of complement. Finally, 
they may serve as carriers for the ETa hapten to stimulate IgE 
production. 

Spallation usually refers to the release of particulate matters, of 
which silicone is a well-recognized example in the hemodialysis 
setting (12). Silicone particles released from the roller pump 
segment of blood tubings have been found in various visceral organs 
of dialysis patients. Their accumulation causes granuloma formation 
and can manifest clinically as hepatitis and hypersplenism. The 
plasticizer phthalate is yet another substance released from blood 
tubings which can cause liver damage. 

Conclusions 
Multiple phenomena occur inside the body and in the extracorporeal 

circuit during hemodialysis. Many of them are interrelated in complex 
manners such that they have to be considered together in the 
pathogenesis of some of the observed events. Careful studies of these 
phenomena and their interactions should lead to the design of more 
biocompatible circuits and to better understanding of the functions 
of the body. 
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In hemodialysis patients, the anaphylatoxins C3a and C5a can be 
generated as a result of dialysis membrane-induced activation of the 
alternate pathway of the complement system. Complement activation 
was temporally correlated with hemodialysis leukopenia using cupro­
ph an dialyzers. By contrast, patients dialyzed with polyacrylonitrile 
dialyzers failed to exhibit hemodialysis leukopenia and displayed 
only modest increases in their plasma C3a levels (1). C5a mediates 
the expression of a granulocyte-adhesion-promoting surface glyco­
protein on granulocytes providing leukoaggregation, sequestration of 
granulocytes, and neutropenia during hemodialysis (2). A specific C5a 
receptor on human polymorphonuclear leukocytes has been demonstrated 
(3). On the other hand, polymorphonuclear neutrophils and monocytes 
obtained from chronic dialysis patients have a significant reduction 
in their ability to bind C5a (4). 

Studies from our laboratory challenged the concept that neutro­
phil activation during hemodialysis occurs solely via the activation 
of the complement pathway (5). For example, only 50 % of the patients 
dialyzed with dialyzers made of cuprophan displayed a remarkable 
elevation of plasma levels of granulocyte elastase as a result of de­
granulation of azurophilic granules (6). Very little complement 
activation occurs in patients dialyzed with polymethylmethacrylate 
dialyzers but markedly elevated plasma levels of elastase and lacto­
ferrin were observed indicating degranulation of azurophilic and 
specific granules under these conditions (7). Similarly, plasma 
lactoferrin levels are also markedly elevated in patients dialyzed 
with dialyzers made of polyacrylonitrile (8). Furthermore, plasma 
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levels of granulocyte elastase were significantly higher in patients 
dialyzed with the polycarbonate compared with the cuprophan membrane. 
Conversely plasma C3a levels were higher in patients dialyzed with 
the cuprophan dialyzer (9). Finally, plasma levels of main granulo­
cyte components were significantly increased during dialysis with 
flat sheet dialyzers compared with hollow-fiber dialyzers. With 
respect to suface area, larger dialyzers tend to cause more release 
of granulocyte constituents, compared with dialyzers with smaller 
surface areas, irrespective of the configuration of the dialyzer 
used. Activation of the complement system, however, did not differ 
with both types of configurations. The same held true for initial 
leukopenia (10). 

Recently, several authors also presented evidence for cell acti­
vation during hemodialysis not correlated with corresponding level 
of complement activation. For example, in vitro studies of Schultze 
and coworkers (11) showed that the release of PGE2 and TXB2 from 
blood cells was not pronounced due to exposure to polycarbonate, 
followed by polyacrylonitrile and cuprammonium cellulosic (CAC) mem­
branes. By contrast, the highest C3a levels were found in the pre­
sence of CAC (11). These authors also demonstrated higher release of 
6-thromboglobulin using the polycarbonate dialyzer compared to the 
other tested membranes (12). Mahiout et al. (13) determined signifi­
cantly higher plasma platelet factor 4 levels in patients dialyzed 
with dialyzers made of polymethylmethacrylate than in those patients 
dialyzed with regenerated cellulose membranes. Tetta et al. (14) 
showed that only cationic, but not anionic or neutral, polymethyl­
methacrylate membranes activate polymorphonuclear neutrophils. 

Foidart and coworker (15) measured production rate of 12-hydroxy­
eicosatetrarenoic acid (12-HETE) by platelets during hemodialysis 

with cuprophan or polyacrylonitrile membranes. 12-HETE production 
rate by platelets from patients dialyzed with dialyzers made of 
cuprophan was 2 to 3 times higher than that measured with platelets 
obtained from patients dialyzed with polyacrylonitrile dialyzers. It 
was suggested that stimulation of 12-HETE synthesis by platelets re­
sulted whether from a complement-neutrophil-platelet interaction or 
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a cell-membrane interaction. These authors (15) measured also 1~-HETE 
synthesis by platelets collected before hemodialysis in the presence 
of autologous plasma samples harvested during hemodialysis. Plasma 
samples collected after 15 minutes of hemodialysis with cuprophan 
dialyzers caused higher 12-HETE production rate than plasma samples 
obtained after 15 minutes of hemodialysis with polyacrylonitrile mem­
branes. The authors assumed both polyacrylonitrile and cuprophan mem­
branes are capable of generating humoral factors which are unrelated 
to biologically active complement breakdown (15). 

In-vitro experiments on human monocytes, polymorphonuclear neu­
trophils or platelets incubated with cuprammonium membranes demon­
strated non-complement dependent stimulation of these cells. It was 
suggested that Ca++-dependent pathways are involved (16). 

The effect of the calcium channel blockers nifedipine (9 and 18 
~g kg-1 h-1) and verapamil (19 ~g kg-1 h-1) continuously infused 
during hemodialysis on granulocyte and complement activation was in­
vestigated (17). Plasma levels of lactoferrin, elastase in complex 
with ~-proteinase inhibitor (E-~IPI) and C3a were measured in 
patients dialyzed with dialyzers made of cuprophan, polymethylmeth­
acrylate and polyacrlyonitrile. Calcium channel blockers caused no 
change of blood pressure during hemodialysis in all patients. There 
was no effect of nifedipine, diltiazem or verapamil on plasma lacto­
ferrin, E-~IPI or C3a levels in patients dialyzed with cuprophan. 
However, plasma lactoferrin and E-~IPI values were significantly re­
duced by all calcium channel blockers in patients dialyzed with poly­
methylmethacrylate, and also by nifedipine and verapamil in patients 
dialyzed with polyacrylonitrile. Our data indicate that calcium 
channel blockers inhibit granulocyte activation occuring in dialyzers 
with very little anaphylatoxin formation. These drugs, however, are 
ineffective in patients dialyzed with cuprophan where complement 
activation takes place. Therefore, granulocyte activation during 
hemodialysis in the absence of complement activation seems to be 
mediated by calcium ions. Continuous infusion of nifedipine (5.91 ! 
0.53 ~g kg-1 h-1) caused also significantly lower E-~IPI and lacto­
ferrin but not anaphylatoxin levels (18) during cardiopulmonary 
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bypass. 

Studies of Bingel et al. (lq) demonstrated that healthy human 
donor monocytes (MNC) may be induced to release interleukin-1 under 
the experimental conditions of in vitro closed loop dialysis in the 
presence of purified endotoxin in the dialysate loop. A plausible 
explanation was suggested for the mechanism of the febrile response 
seen in the dialysis patient when the dialysate has been heavily con­
tamined by bacteria. It was recommended that in vitro MNC-Il-1-pro­
duction provides a more reliable and relevant assay to determine dia­
lysis membrane permeability for pyrogene than the limulus test (20). 

Chronic interleukin-1 production in long-term hemodialysis 
patients may be associated with headache, lassitude, hypotension, 
muscle wastage or myalgia (for review see (21)). Recent qualitative 
and quantitative studies of Colton (22) support the interleukin-1 
hypothesis. Monocytes are activated by CSa and endotoxins. There­
fore, it was concluded that both CSa generation by the membrane 
and endotoxin in the dialysate must be eliminated for an observable 
improvement in the acute and chronic complications of hemodialysis 
to be observed (22). Finally, further studies are necessary to find 
out the importance of cell activation during hemodialysis not cor­
related with corresponding level of complement activation. 
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HEMODIALYSIS-ASSOCIATED NEUTROPHIL ABNORMALITIES AND GENERATION OF 
LEUKOTRIENE B4 
H. Schiffl, TH. Strasser, J.H. Hohnloser, P.C. Weber+ 
Medizinische Klinik Innenstadt der Universitat MUnchen, + Harvard 
Medical School Massachusetts, General Hospital, Boston, MA 

Clinical hemodialysis has provided a particularly comprehensive 
model for the study of acute modulations of granulocyte function. 
CHANGES OF GRANULOCYTE COUNT AND FUNCTION DURING HEMODIALYSIS 
The most striking effect of the hemodialysis procedure on leukocytes 
is the profound leukopenia (primarily limited to neutrophils and 
monocytes) that occurs during the early phase of treatment. The 
duration of the fall in neutrophils (PMNS) is short with the nadir 
between 10 and 20 minutes after commencement of treatment, and is 
followed by a gradual return to predialysis levels by the end of 
the first hour. The rna i n cause of th i s I eukopen i c event is the 
sequestration of leukocytes into the pulmonary vasculature. The 
return of the white cell count to pretreatment values can be 
attributed to either the recirculation of neutrophils from lungs 
and/or to bone marrow release of immature PMNs into the circulation 
( 1, 2). 
Neutrophils that remain in the peripheral circulation during the 
leukopenic period associated with hemodialysis are functionally 
defective as compared to the same patient's predialysis PMNs. 
Functional responses that have been shown to be altered in the 
intradialysis period include chemotaxis, aggregation, adherence 
and degranulation (3). 

These changes in neutrophil count and function are dependent 
on the type of dialysis membrane, with cuprophane being the 
strongest offender." Leukopenia occurs minimally with the poly­
acrylonitrile membrane, and rarely whenever dialyzers are reused. 
COMPLEMENT ACTIVATION IN EXTRACORPOREAL CIRCUIT DURING CLINICAL 
HEMODIALYSIS 
Interaction of the dialyzer membrane with the patient's blood 
causes activation of the alternate pathway of complement to generate 
tbe biologically active compound C5a. Detection of complement 
products in plasma occurs maximally at 15 minutes. As dialysis 
proceeds, the rate of complement activation decreases. The number 
and reactivity of surface groups on the membrane that initiate 
complement activation may play a critical role in the regulation 
of membrane activation events, but factors that affect anaphylato­
xin distribution would also be expected to modify patient exposure 
to C5a that is produced within the extracorporeal circuit. Comple­
ment activation by the dialyzer membrane might be blocked as a 
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result of surface-bound proteins masking potentially reactive 
groups and/or binding of inhibitory factors (H and I). 

The mechanism of complement activation has been proposed to 
account for the early hemodialysis-induced alterations in granulo­
cytes (4). However, as reasonable as this hypothesis seems, a 
number of studies have questioned it (2). Complement activation is 
not proportional to the neutropenia, since polyacrylonitrile 
membranes cause marked total complement activation with minimal 
neutropenia, whereas polycarbonate membranes are associated with 
the opposite effects. There is also a divergence between complement 
activation and the adverse symptoms of certain patients. Moreover, 
the role of the complement compounds may not be di rect and may 
involve the concomitant generation of other biologically active 
products (5). Unfortunately, no concrete knowledge exists regarding 
the final mediators of the complement pathway, nor regarding the 
importance of other chemotactic factors. 

GENERATION AND LIBERATION OF BIOLOGICALLY ACTIVE LEUKOTRIENES 
DURING THE EARLY PHASE OF HEMODIALYSIS 
The leukotrienes are constituents of a general biological control 
system based on arachidonic acid as the precursor. Human poly­
morphonuclear leukocytes convert arachidonic acid after release of 
cellular phospholipids to leukotriene B (LTB) via the 5-lipoxyge­
nase pathway. LTB4 ist a potent multifu~ction~l neutrophil stimulus, 
inducing chemotactic, aggregatory and degranulation responses in 
neutrophils, and is therefore a prime candidate for the intradialy­
tic neutrophil abnormalities (6). 

We have obtained first evidence that LTB participates in the 
hemodialysis-associated leukopenic event. Whet plasma LTB levels 
are quantified by radioimmunoassay after extraction and pur\fication 
by HPLC (7), mean values for hemodialysis patients are within the 
normal range. When using cuprophane membranes, patients show a 
transient generation and resultant liberation of LTBA" LTB1 rapidly 
accumUlates during the first 10 minutes of dialysis n blood 
flowing from the dialyzer to the patient. Maximum liberation 
occurs at 10 minutes as evidenced by a peak, that1s more than 
17-fold higher than predialysis levels. During the remainder of 
the four hour dialysis session, plasma LTBA gradually declines and 
normalizes by the end of the treatment. Regression comparison of 
the relative venous white blood cell counts with the corresponding 
venous plasma LTB4 concentrations at each time interval during 
dialysis demonstrates a close relationship between these two 
parameters. In contrast, the use of polysulfone membrane only 
caused a mild generation of LTB4. 
CONCLUSIONS 
Granulocyte functional abnormalities associated with clinical 
hemodialysis are the measurable end products of a complex series 
of activated pathways. None of these bioregulators acts indepen­
dently, but they all interact with each other. Synergistic effects 
of the products of the complement pathway and of the arachidonic 
acid metabolism have been shown experimentally, and may also 
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operate during the situation of clinical hemodialysis. The model 
that emerges from these considerations is therefore one in which 
neutrophils first recognize the classic~+ chemotactic factor C5a • 
This compound induces, probably in a Ca - dependent manner, tne 
generation and release of Leukotriene B4. The fatty acid then 
interacts with specific binding sites ot receptors on (or in) 
neighbouring cells. By inducing essentially the same events as 
complement C , leukotriene B then increases cellular respon­
siveness. The5~ssential functio~ of generated LTB4 would therefore 
be to amplify or stabilize the chemotactic gradients. 

Detailed knowledge of the mechanisms underlying hemodialysis­
associated leukopenia will permit rational design of more biocompa­
tible membranes. 

REFERENCES 

1) Hammerschmidt, D.E., Goldberg, R., Raij, L., Kay, N.E.: 
Seminars Nephrol 5, 91-103, 1985 

2) Hoenich, N.A., Levett, D., Fawcett, C., Woffindin, C., Kerr, 
D.N.S.: 
J Biomed Eng 8, 3-8, 1986 

3) Lewis, S.L., Van Epps, D.E.: 
Am J Kidney Dis 9, 381-395, 1987 

4) Craddock, P.R., Hammerschmidt, D., White, J.G., Dalmasso, 
A.P., Jacob, H.S.: 
J Clin Invest 60, 260-264, 1977 

5) Hakim, R.A.: 
Proc EDTA-ERA, 22, 163-170, 1985 

6) Bray, M.A.: 
Br Med Bull 39, 249-254, 1983 

7) Sellmayer, A., Strasser, TH., Spelsberg, F., Weber, P.C.: 
J Clin Endocrinol Metab 64, 387-390, 1987 



AN IMMUNOHISTOCHEMICAL TECHNIQUE FOR THE STUDY OF PLASMA PROTEINS 
ADSORBED ON DIALYSIS MEMBRANES. 

V. PANICHI, A.M. BIANCHI, L. CASAROSA, M. PARRINI, G. GRAll, A. 
BARONTI, C. CIRAMI, E. MONTAGNANI, R. PALLA. 

2nd Medical Clinic, University of Pisa, 56100 Pisa, Italy. 

INTRODUCTION 

A protein layer coats the dialysis membrane on the first contact 

with blood: the nature of this layer may influence the following 

biological, immunological and clinical events such as intrinsic 

coagulation system and complement cascade activation (1). The 

nature of adsorbed protein on dialysis filters has been studied by 

the use of SDS-PAGE following various desorption procedures. 

Unfortunately results seem not easily reproducible among different 

studies: protein-surface interaction depends upon membrane chemical 

structure and varies among in vitro experiments and in clinical 

use. In order to better characterize the nature of the protein 

layer we have developed a new immunohistochemical method with the 

fluorescent antibody technique already used for the kidney biopsy. 

Biocompatibility of four different dialysis membranes was evaluated 

comparing protein cake deposition, plasma anaphilatoxin generation 

an platelet degranulation as B-TG release. 

MATERIALS AND METHODS 

Patients 24 pts in RDT were studied during a single 4 hours 

acetate bath dialytic seance with an hollow fiber filter. 6 pts 
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were dialyzed with Cu (Spiraflo, Isqm) 6 with PAN (ASAHI HDF30 

1.3sqm), 6 with PMMA (TORAY B2-150 1.5sqm) and PS (Bellco BL 624 

Isqm). All patients received the same dosage of heparin. 

Blood samples and sample assays: Whole blood samples were drawn 

from the patients' arteriovenous fistula prior to dialysis (TO) and 

at 20 minutes (T20) from the arterial and the venous line for 

leukocyte count and complement levels (RIA Kits Upjohn, 

Kalamazoo, Michigan). Blood samples for platelet count and B-TG 

levels (RIA Kits - Radiochemical Center, Amersham, UK) were drawn 

from the arterial line at TO, T20, T60. 

Immunohistochemical method (IMM) At the end of the dialytic 

seance the hollow fiber devices, rinsed with saline, were frozen at 

_70DC and later cut in cryostate. All membranes were tested with 

isothiocyanate coniugate antibodies for IgG, IgA, IgM, C3c, Clq, 

Fibrinogen, Plasminogen, Fact VIII, Fact XIIIa, Fact Xllls, AT III 

and FDP. Protein deposition was evaluated by direct 

immunofluorescent technique. 

RESULTS 

Tab.l: Immunofluorescent pattern. 

IgG IgA IgM C3c Clq Fibr FXllla FXllls FVIII ATIII FDP Plasm 
Cu + + +- ++ - + ++ ++ + + + + 
PS + +- + + +- + ++ ++ ++ + ++ + 
PMMA + + + + + + + + + + 
PAN + + + +- +- + + + + + + + 

C3a increased from 471.9+135 to 4655+176 ng/ml with Cu (p 

0.01); from 406.9+30 to 2426+625 with PMMA (p 0.05); from 

729+5B3 to 1818+1079 with PS and from 580+340 to 1394+456 

with PAN. C5a varied from 10.5+3.7 to 74.4+36 ng/ml with Cu (p 
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0.05); from 8.4+2.3 to 51.5+19.7 with PMMA (p 0.05); from 

10+8 to 9.7+3.7 with PS and from 3.3+1.5 to 23.2+33.1 with 

PAN. A profound leukopenia (from 5100 to 1633 GB./mmc p 0.05) was 

observed only with Cu. No significative variations were found in 

platelets count and B-TG release with all membranes. 

DISCUSSION 

This IMM offers a good tool for the study of protein layer; a 

positive correlation between complement factor adsorbed and C3a-C5a 

plasma levels was found. On Cu a large amount of C3 deposition 

without Clq was detected suggesting a massive alternative patway 

complement activation. Cu induced leukopenia is confirmed but this 

phenomena seems not entirely related to anaphilatoxins release as 

shown by PMMA C-activation without leukopenia (2). B-TG increase 

and leukopenia seems not related phenomena, as recently claimed 

(3). PMMA revealed a different pattern of IF with protein 

permeation of the capillary and a positivity distributed on the 

outer surface of the fibers. 
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ADSORPl'ICN OF ANAPllYI.KroXINS C3a AND C5a CN AN-69 AND POLYSULFCNE 
MEMBRANES OF DIALYZER - IN VIVO STUDY 
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*Departnents of Nephrology and Nuclear Medicine, University Medical 
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INTRODUCl'ICN 

Different conplenent activation, which results in fonnation of 

anaphylatoxins C3a and C5a, occurred during contact of plasma with 

different dialyzer nembranes (1,2,3). It is believed that increase 

of plasma C3a and C5a concentrations, after blood passed through 

dialyzer, indicates degree of conplenent activation. Recent "in 

vitro" studies confinted significant adsorption of C3a and C5a on 

the AN-69 nembrane of plate dialyzer (4). Despite of this 

observation, it is believed that slight conplenent activation by 

AN-69 nembrane, rather than its adsorption capability, detennines 

low plasma concentrations of C3a and C5a. The purpose of this 

prospective clinical study was to investigate adsorption of C3a and 

CSa on AN-69 and polysulfone (PS) nerrbranes during regular 

hem::ldialysis (lID). 

PATIENTS AND MEl'HODS 

7 stable chronic uremics, 3 females and 4 males, with rrean age 

of 45!17 years participated in the study. Infonted consent was 

obtained from each of them. Blood passed first through cuprophan 

dialyzer (Hem:med C 1.3 m2 , hollow fiber, Inex HeIIDfarm) and then 

through AN-69 (Filtral AN-69 HF, 1.15 m2 , hollow fiber, Hospal) or 

PS dialyzer (HeIIDflow F 60, 1.25 m2 , hollow fiber, Fresenius AG);the 

latter bolo were not in contact with dialysis fluid. During lID,blood 

flow was maintained at 200 ml/min. Blood sanples were drawn from the 

afferent blood line of cuprophan dialyzer at the onset, 15,60, and 

240 min after the onset of lID, and from. the afferent and efferent 
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line of AN-69 andPS dialyzers at 15th,60th, and the last (240th)min 

of HD, respectively. Plasma C3a and cSa concentrations W'ere 

determined by radioimmmoassay (AIoorsham International). Results are 

expressed as nean:standard deviation. Significance was assessed by 

student's t-test for paired data. Significant differences W'ere 

defined with a p value of less than 0.05. 

RESULTS 

The nost relevant results are presented in Table 1-4. 

Table 1. Plasma C3a concentrations in the afferent and efferent 
blood lines of AN-69 dialyzer (n=7) 

C3a 
(ng/rol) 

min HD 

15th 
60th 

240th 

afferent 

10510:1290 
3689:1141 
2227: 729 

efferent 

3703±1404 
1433: 356 
901: 498 

P value 

< 0.001 
< 0.01 
< 0.01 

Table 2. Plasma CSa concentrations in the afferent and efferent 
blood lines of AN-69 dialyzer (n=7) 

CSa 
(ng/rol) 

min HD 

15th 
60th 

240th 

afferent 
+ 62.6:;18.5 

27.9:; 6.1 
12.4- 4.8 

efferent 
+ 

21.81i. 1 
13.6:;5.5 
7.7-2.7 

p value 

< 0.001 
< 0.02 
< 0.05 

Table 3. Plasma C3a concentrations in the afferent and efferent 
blood lines of PS dialyzer (n=7) 

min HD afferent efferent p value 

C3a 15th 10877:5312 8494;2977 NS 
(ng/rol) 60th 4280:1341 4956-1545 NS 

240th 2454: 673 2146: 978 NS 
NS= not significant 

Table 4. Plasma CSa concentrations in the afferent and efferent 
blood lines of PS dialyzer (n=7) 

C5a 
(ng/rol) 

min HD 

15th 
60th 

240th 

afferent 
+ 

58.5:;35.0 
27.0:; 4.1 
11.7- 2.5 

efferent 
+ 

61.4:;45.7 
24.0- 7.9 
12.1:!: 2.5 

P value 

NS 
NS 
NS 

Since all the patients had hematocrit value of less than 0.50, it 
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could be calculated that rruch rore than 34,000 }lg of C3a and nuch 

rore than 150 }lg of C5a were adsorbed on the AN-69 rrembrane during 

lID. 

DIOCUSSICN 

calculated anount of C3a adsorbed on AN-69 rrembrane was 

substantially rore than 75 tilres greater than the anount adsorbed on 

rrembrane of a similar surface area "in vitro" (4). Contrary to "in 

vitro" observation, there was no saturation of nerrbrane adsorption 

capacity in our study. So far there is no reliable explanation for 

these differences in adsorption. 150 }lg of C5a. is the anount 

approxilYately 15 tilres greater than the total anount of C5a in 

plaSll'a at the tilre of its peak concentration during lID with AN-69 

rrembrane dialyzer (3). It is possible that this high degree of 

adsorption on the AN-69 rrembrane prevents significant increase of 

plaSll'a C3a and C5a concentrations in the efferent blood line during 

lID with AN-69 rrembrane dialyzers. Although no significant adsorption 

of C3a and C5a on PS rrembrane could be dem:mstrated, it is possible 

that their adsorption was equal to their fonnation. Further clinical 

studies, involving investigation of C3a and C5a adsorption, apart 

from their fonnation, are necessary to clarify the significance of 

rrembrane adsorption in preventing the increase of plaSll'a C3a and C5a 

concentrations • 
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BLOOD COOLING PREVENTS DEGRANULATION OF NEUTROPHILS 
DURING HEMODIALYSIS. 

~ 

C. CATALANO. G. ENIA. W.H. HORL *. Q. MAGGIORE. 

Centro di Fisiologia Clinica del C.N.R. Reggio Calabria. 
Italy. 
*University Medical Clinic. Freiburg.FRG. 

INTRODUCTION 
Leukocyte activation during hemodialysis (HD) is 

associated with marked leukopenia and release of granule 
content of polymorphonuclear granulocytes (neutral 
proteases. lactoferrin etc (1.2). Cooling of 
extracorporeal blood during HD prevents to a large extent 
leukopenia and anaphylatoxin generation (3). The purpose 
of the present investigation was to study the effect of 
temperature (T) manipulation on the release of 
granulocyte content during HD. 

MATERIALS AND METHODS. 
Nine patients undergoing regular hemodialysis 

treatment three times per week for 1-12 years (average 
3.5) were studied. Each patient underwent in randomized 
order 1 hypothermic and one control HD treatment with 
Cuprophan hollow fiber dialyzer of 1.2 m2. 

For the purpose of this study HD treatments were 
carried out with a special extracorporeal line containing 
2 serpentine tubes. The first -250 cm long- inserted in 
the arterial segment. the second -500 cm long- in the 
venous segment. During hypothermic HD dialysate fluid 
flowed unwarmed through the dialyzer while the arterial 
serpentine was immersed in a bath at the constant T of 12 
C. Before reentering into the patient blood was rewarmed 
through the venous serpentine immersed in a thermostatic 
bath set at 47 C. During control HD both the arterial and 
venous serpentine tubes were kept at room T while 
dialysate fluid flowed at the T of 37 C. 

T was monitored by means of thermocouple needles. 
WBC were determined by a Coulter counter. Granulocyte 
elastase in complex with~l-proteinase inhibitor (E- IPI) 
and plasma levels of lactoferrin were determined as 
previously described (4). Statistical analysis was 
performed by paired t-test. Data are presented as mean 
+/- SEM. 
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Blood T within dialyzer (average of pre and post 
dialyzer blood T) was 22.7 C during hypothermic HO and 
33.1 during control HO. 

WBC fell by 78 +/- 1.4 % during control HO and this 
effect was reduced to 19 +/- 3.8 % during hypothermic HO 
(Figure 1). Control HD caused an increase of plasma E­
lPI levels from 128 +/- 7.6 ng/ml to 368 +/- 18. This 
increase was blunted by hypothermic HD from 112 +/- 7.9 
to 200 +/- 15 (Figure 2). The increase of Lactoferrin 
from 169 +/-27 ng/ml to 629 +/- 105 in control HD was 
reduced in the hypothermic treatment from 138 +/- 13 to 
401 +/- 29 . 
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Fig.2:Arterial 
plasma levels of 
elastase during 
hypothe rmi c (.) 
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Blood cooling reduces elastase and lactoferrin 
release observed during Cuprophan HD. Blood cooling can 
be considered as a method of study for evaluating the 
clinical correlates of biocompatibility. because it 
offers the unique possibility of employing the same 
membrane and depurative setting at different levels of 
biocompatibility. 
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LONG TERM EFFECTS OF BLOOD-MATERIAL INTERACTIONS. 

Stefoni S., Nanni Costa A., Buscaroli A., Bonomini M., Coli 
L., Feliciangeli G., Cianciolo G. 

Institute of Nephrology, St.Orsola University Hospital, 
Bologna 

Current knowledge on blood-material interactions is 

considerable, mainly with regard to the events which take 

place at the interface, to the humoral reactions and to the 

acute consequences of contact (1). However, attention 

should also be paid to the events occurring at a distance 

from the blood-material interface, to the cellular 

reactions and to the long-term clinical effects. 

In this study the effects of the chronic artificial 

dialysis treatment on some structural and functional 

characteristics of T-lymphocytes were evaluated: 1) the DNA 

"in vivo" synthesis, which is an index of the cell turnover 

and reproduction activity (2) and 2) the expression on cell 

surface of the specific antigenic determinants (CD3, CD4, 

CD8 antigens) which evaluates the antigen recognition and 

processing function (3). 

Both evaluations were based on the duration of dialysis 

treatment. Four groups of patients were considered: the 

first group included 20 patients with reduced renal 

function (creatinine clearance 25-5 ml/min) not yet on 

dialysis; the second 18 patients on regular dialysis 

treatment (RDT) for less than 6 months; the third 20 

patients on RDT from 3 to 5 years and the fourth 15 

patients on RDT from 8 to 12 years. All dialysis patients 

were treated with Cuprophan membrane. The tests were 

performed by means of a Cytofluorograph (Spectrum III, 

Ortho Diagnostic System) . 

Figure 1 shows the Flow Citometry plot of the DNA "in 

vivo" synthesis. In normal subjects only 2.1 ± 0.9% of 
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Fig.2:Immunofluorescence analysis of antigens expression on 
T-cell surface by Cytofluorograph (on left) and its 
outlining representation (on right) . 
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cells are in the active synthesizing phases (S, G2, M), 

while the percentage is higher in the uremic patients (6.3 

± 1.7%; p<O.OOl). The percentage of the DNA synthesizing 

cells progressively increase from 4.3 ± 1.1% of the 

patients on conservative treatment to 8.4 ± 1.2% of the 

patients on ROT from 8 to 12 years (p<O.OOl). 

Figure 2 shows the Cytofluorograph graphic pattern of the 

surface antigen expression: the fluorescence intensity is 

related to the density of antigens present on lymphocyte 

surface. All uremic patients show lower values than normal 

subjects (CD8: 39.5 ± 26.8 vs.65.1 ± 18.3, p<O.OOl). The 

fluorescence intensity increases with the years of dialysis 

for CD4 antigens and even more for CD8 antigens: 34.5 ± 

13.4 for the group on ROT for 6 months vs.48.7 ± 15.2 for 

the group on ROT from 8 to 12 years (p<0.01). 

These data confirm the Uremia related immune-depression 

(4) and suggest the existence of a chronic activation of 

the immunocompetent cells in long-term dialysis. This 

phenomenon could very likely be related to the repeated 

contacts between blood and artificial dialysis materials. 

Supported in part by Grant CNR n087.01519.04 
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BLOOD CONCENTRATION OF PLASTICIZER AT STEADY-STATE 
IN DIALYSING PATIENTS: A MODEL 

P.M. BOSELLI 
SISTEMI TERAPEUTICI SIS.:rER S.p.A., 
Via Crema, 8 

26020 PALAZZO PIGNANO CR - ITALY 

The calculation of steady-state plasticizer concen­
tration by blood from a dialysing circuit is based on a 
few kinetic parameters concerning the distribution, me­
tabolism and elimination. That is very important not only 
for testing the biocompatibility but to realize both how 
long for reaching the «plateau level,. and the consequent 
toxicity as well. 

INTRODUCTION 

The plasticizer extraction by blood from devices is 

getting more important than before because the best 
therapeutic conditions must be found. On the other 
hand plasticizers are still indispensable for making de­
vices. Therefore it needs to look for a method which can 
help us to know what will be happening if a plasticizer 
enters the body. Up till now every attempt, just done to 

compare plasticizers, has not clarified the kinetic pro­
cesses, about their entry, distribution among the com­

partiments and way out. We must use that plasticizer 

which has both lowest toxicity and extraction at all. 
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AIM OF THE RESEARCH 

First purpose is the best fitting of blood plasticizer 
concentrations. It means us to obtain an equation, the 

parameters of which can give us some informations 

about other body's districts, because we are not allo­

wed to know anything into those ones in the experimen­

tal way. Second point is about the ability to make a pre­

diction: how long does a patient spend going to the 

steady-state and what will the blood plasticizer concen­

tration be reached at the plateau? 

METHOD 

At first an «anatomical model" can be drawn: 

VENOUS SIDE ARTERIAL SIDE 

I I 
I I 

LUNG 

HEART 

TISSUES 
- I--

KIDNEY 

~ M 
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As well as we realise the heart-lung is a system li­
ke a tube through of which blood leaves the venous si­

de to flow into arterial side, we can redraw it too: 

TISSUES 

I 1Wf,.. .... .... 
C> HEAAT,LUNG c 
in in 
V) $ 5 a: 
z 

I 
.... 

~ ~ ... 
, 

KIDNEY' 

We have two compartments: the venous and the arte­

rial ones. 
As blood can run from venous to arterial side straightly 
through the heart-lung tube, it can run back right pas­
sing across another important compartment which in­

cludes both organs and peripherical tissues (liver, kid­

ney, ... , fatty tissues, etc.) 
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At last we can draw: 

ktv ka 

kdv 
o 

'----><--___ kv~ __ __'>L__..J body 

o disposable compartment 
V venous compartment 

A arterial compartment 

T tissue compartment 

kdv, kv, ka, ktv, kt0, are transfer constants 

At every dialysing treatment an unknown amount of pla­

sticizer enters the venous blood at pre-lung point and 

immediately it begins to distribute itself to the tissue 

compartment. 
Then it goes either back to venous side again or outsi­
de the model by excretion and/or metabolism (the mo­

del does not exclude the excretion to be possible). Any 

way the constant kto represents two exits, kept together. 
In order to formal solving of the model we can consider 
two analitical adding phases: 1° plasticizer uptake and 

2° physiological course 

PLASTICIZER UPTAKE PHYSIOLOGICAL COURSE 

t kt0 

1; 1; 

~ 7 ~ 
0, v, . A 

'" 
. A, 

kdv kv kv 
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RESULTS 

By a system of differential equations using the 
Laplace transforms the formal solutions are: 

1° PLASTICIZER UPTAKE 

Dl (I) = I e- kdvl 

Vl(l) = _ I kdv 
(kdv - kv) 

- kdvl I kdv e- kvl e + -~'-'---
(kdv - kv) 

- kdvl - kvl - kal 
Al(l) = I kdvkv e _ I kdvkv e + _l_k--"d",-vk~v_e __ _ 

(kdv - kv) (kdv - ka) (kdv - kv) (ky - ka) (kdv - ka) (kv - ka) 

- kdvl - kyl - kal 
T 1 (I) = I _ I kdvkvka e _ I kdvkvka e + I kdvkyka e 

kdy (ka - kdv) (kv - kdv) kv (kv - kdv) (kv - ka) ka (ka - kd) (kv - ka) 

2° PHYSIOLOGICAL COURSE 

-al A - (3t -yt 
V2(1) = Tl(l) klv (ka - a) e _ Tl(l) ktv (ka - t') e + Tl(l) ktv (ka - Y) e 

(a-(3)(a-Y) (a-(3)((3-y) (a-Y)((3-y) 

- at 
A2(t) = T 1(1) ktykv e 

(a-(3)(a-y) 

Tl(l) klvkv e - (31 

(a-(3)«(3-y) 

y' -YI + Tl(I)[ - (kv+ka) Y+kvkaJ e 

(a-Y)(f3-y) 

- YI 
+ Tl (I) klvkv e 

(a-Y)((3-Y) 
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Total plasticizer concentrations will be fitted by: 

l ~ ~~~ = ~: g~ + V 2 (t) 

A (t) = A1 (t) + A2 (t) 

T (t) = T1 (t) + T2 (t) 

As we can see, every equation has the general form as 

following: 
m 

C (t) = ~ Hie - kit 

i=1 

During the chronic therapy a patient takes one dose of 
plasticizer every time and reaches the max level as 

below: 
m 

Cp = ~ Hi 
i=1 (1 _ e - kit") 

Where r is the costant time interval of dialysis. 

To calcule how long a patient must spend to reach the plateau con­

centration, we can use: 

h 

cm,n = ~ 
i=1 

where: n is the number of dialysis. 

Therefore the plasticizer concentration levels off (em, n) 
by nt" time. 



IGE ~THYLENE ANTI OXIDE AND EOSINOPHILIA DIALYSIS 

J.ARANZABAL, J.GAINZA, R. SARACHO, J.AMENABAR, I.LAMPREABE 

Department of Nephrology, Cruces Hospital,Baracaldo, 
Spain 

INTRODUCTION 

The appearance of eosinophilia in maintenance hemo­

dialysis patients (ED) is a relatively frequent clinical 

fact. (1) Some of the latest studies carried out point 

towards a hypersensitivity phenomenon as the cause of 

ED.(2). Ethylene oxide (ETO) has been mentioned as one 

of the foreign sUbstances used during hemodialysis which 

could trigger this hypersensitivity process. 

MATERIALS AND METHODS 

30 patients (18 men and 12 women)in maintenance hem£ 

dialysis were studied with a follow up for over one year. 

Ages: 47,3 ± 14,5 years. Hemodialysis period: 67,4 ± 
33,2 months. Three weekly sessions consisting of four 

hours each session, using the conventional dialysis tech­

nique. Cuprophan capilar dialyzers (non reuseable) and 

polyvinylchloride tubes sterlized with ETO. Peripheral 

blood counts were taken with Coulter's counter, and 

significant eosinophilia was considered when figures were 

over 450/mm3 • Between seven and thirteen extraction were 

carried out (an average of 9 per patient) during the 

whole study period. Eosinophilia was considered as per­

sistent when it appeared in all the determinations car­

ried out and as intermittent when it appeared in more 

than 30%. 
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Quantitative determinations of total plasmatic 

IgE were carried out in all patients by means of direct 

radioinmunoassay with paper disks as a solid phase 

(PRIST: Paper Radio Inmunosorbent Test) (Pharmacia). 

At the same time, specific anti-ETO IgE was also 

determined by a radioallergosorbent test (RAST) using 

paper disks with the allergen (ETO) combined with human 

albumen (Pharmacia). 

Statistical method: Variance analysis, Student 

t in pairs anda calculation of the correlation 

coefficient. 

RESULTS 

Three groups emerged from amongst a total of 30 

patients. The first of these was made up of seven 

patients who showed persistent ED (EDP), the second 

of ten patients with intermittent ED (EDI) and the 

third by those who had never shown any ED or by a control 

group (GC). 

No important differences were observed between 

the three groups regarding age, sex or dialysis period. 

When using the variance analysis, significant 

differences were observed in the titers of total 

plasmatic IgE and anti-ETO IgE between the three groups 

(EDP, EDI and GC) (p<O,OOl). 

Titers of total IgE and anti-ETO IgE were 

objectified as significantly greater in the EDP group 

with respect to the other two (p( 0, 01, Student t in 

pairs). Tabla 1. 

Table 1. Plasmatic levels of total IgE and anti-ETO 

IgE in three groups. 

Persistent.E Intermittent.E Control.G 

Total IgE (U/ml) 365,29 p<O,Ol 40,60 NS 10,54 

Anti-ETa IgE 18,10 p(O,Ol 1,82 NS 01,16 
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From a total of 30 patients, we found a correlation 

coefficient of 0,63 among the number of eosinophile/mm3 

and the total IgE plasmatic level (p(O,OOI). We also 

found a correlation coefficient of 0,71 (p ( 0,000001) 

among the number of eosinophile/mm3 and the titer of 

anti-ETO IgE. Between the total plasmatic IgE level 

and that of anti-ETO IgE, the correlation coefficient 

was 0,93 (p< 0,00000001). 

We reached the conclusion that an association 

exists between anti-ETO IgE and ED. 

The appearance of a series of reactions during 

hemodialysis, characterized by bronchospasm, dyspnea, 

thoracic pain, urticaria, facial edema and/or 

hipotension, that could even result in cardiac arrest 

and death, has been described by several aythors. ( 4) 

( 5). Two main mechanisms have been proposed to explain 

the etiopathogenesis of these. reactions: (1) the 

activation of the complement and (b) an allergic 

reaction. 

The above makes us think of the possible existence 

of a relationship between some of the reactions that 

apear during dialysis, eosinophilia, the total high 

plasmatic IgE and specific anti-ETO IgE. 

As a result, an approach to study those patients 

showing intrahemodialysis reactions accompanied by 

eosinophilia would be the realization of total plasmatic 

IgE and specific anti-ETO IgE. 
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CRITERIA FOR ADEQUATE HEMODIALYSIS 

FRANK A. GOTCH 

Hemodialysis Treatment and Research Center, Davies 
Medical Center, Castro & Duboce Streets, San Francisco, 
California 94114 USA 

CRITERIA FOR ADEQUATE DIALYSIS 

The uremic syndrome results in mUltisystem organ 

failure which is only partly responsive to adequate 

dialysis. There is variable ongoing morbidity such as 

impaired appetite, mild sensory neuropathy, renal osteo­

dystrophy and pruritis in well dialyzed patients and the 

mortality rate is strongly dependent on associated ill­

nesses (1). Because of this variable ongoing clinical 

morbidity in these patients despite fully "adequate" 

dialysis it is very difficult if not impossible to re­

liably optimize the dose of dialysis from empirical 

observation of patient symptoms alone. 

Calculation of the dose of dialysis is also quite 

complicated both conceptually and with respect to prac­

tical details. It is useful to consider dialysis dosage 

in analogy with pharmacologic therapy. The size of the 

maintenance dose of a drug and frequency of administra­

tion must be adequate to replace the drug eliminated 

from the body and is determined by the fractional rate at 

which the drug is cleared from its volume of distribution 

through metabolic, hepatic and renal clearance pathways. 

In dialysis therapy a clearance pathway is provided to 

remove toxic endogenous solutes and, consequently, the 

dialysis dose is a dimensionless parameter, the fraction­

al clearance of the volume of distribution of the dia­

lyzed solute. The physical determinants of this defini­

tion of dialysis dosage are dialyzer clearance (K), 



330 

length of treatment time (t) and solute distribution 

volume (V) and the fractional clearance is Kt/V. This 

dosage parameter exponentially controls the drop in sol­

ute concentration during dialysis and when kinetically 

modeled with the frequency of dialysis and the rate of 

solute generation can be used to predict solute concen­

tration profiles in body water (2). 

The rationale of dialysis therapy of uremia is that 

multisystem organ failure in uremia results from the re­

tention of dialyzable solutes which have concentration 

dependent toxicity. Rigorous clinical application of 

kinetic modeling to optimize the dose of dialysis would 

require detailed knowledge of the dependence of clinical 

uremic abnormalities on specific toxic solute concentra­

tion. Unfortunately knowledge of the molecular toxins in 

uremia is far from complete and it is therefore impossi­

ble to rigorously model the dialysis prescription for all 

toxic solutes. 

Since dialyzer solute transport is strongly depend­

ent on solute molecular weight, a marker solute has often 
been used for calculation of the dose of dialysis. In 

the low molecular weight range urea has been extensively 

studied as a marker solute and its utility in this role 

verified (3). Development of the urea model for clinical 

use (2) results in the mathematically rigorous relation­

ships between midweek predialysis BUN (C02), normalized 

protein catabolic rate (NPCR, gm/kg/day) and the dose of 

dialysis (Kt/V urea) depicted in Fig. 1. The target 

modeling line shown provides a generalized criterion for 

the dose of low molecular weight solute transport re­

quired for adequate dialysis. Note that the Kt/V re­

quirement is a discontinuous function of NPCR in that 

the Kt/V modeled is constant at 1.06 for NPCR~ 1.1 but 

increases in direct proportion with NPCR > 1.1. 

It is also important to emphasize that confidence 

limits of ± 10% on the prescribed Kt/V and ± 25% on the 
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actually delivered Kt/V are depicted in Fig. 1. These 

confidence limits indicate that the prescribed Kt/V 

should be based on kinetic data and that the clinically 

administered prescription should be subjected to kinetic 

analysis for quality assurance (QA) at regular intervals 

(2). Although Kt/V is now widely used as a dialysis dos­

age parameter for clinical dialysis therapy, kinetic a­

nalysis for prescription calculation and QA of the deliv­

ered therapy is far less frequently done in the clinic. 

The V is often simply estimated from surface area or 

weight rather than determined kinetically and "QA" is 

based on monthly measurements of predialysis BUN. 

Dialysis is high technology therapy and all compo­

nents must be well controlled to assure that the pre­

scription is correctly delivered and assessed. Common 

clinical problems uncovered by kinetic QA are shown in 

Fig. 2. Point 1 depicts an optimal prescribed dose and 

point 2 shows it is correctly delivered. Point 3 shows 

a high BUN due entirely to high protein intake. Points 

4 and 5 clearly show major technical problem(s) with the 

delivery of the prescribed dose. The prescribed Kt/V = 
1.1 but the delivered doses for points 4 and 5 are only 

.6 and .48 indicating one or more major technical prob­

lems such as fistula recirculation, excessive dialyzer 

clotting or serious blood pump calibration error: note 

particularly that the C02 values for points 1, 2, 4 and 

5 are all very similar and that serious technical prob­

lems could not be discerned simply from observation of 

the predialysis BUN levels. 

Other criteria for adequate dialysis which cannot 

be considered here in detail because of space constraint 

include: (1) optimal control of Na+ and H20 balance; 

(2) optimal control of K+ and H+ balance; and (3) ade­

quate removal of Beta-2 microglobulin to prevent 

amyloidogenesis. 
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DIALYTIC ADEQUACY OF DIFFERENT REPLACEMENT TREATMENTS 

P.CERVINI,O.AMATRUDA,F.DOSSI,D.DONATI,L.GASTALDI 

Department of Nephrology, General Hospital, Varese 

INTRODUCTION AND AIM OF THE STUDY 
In order to evaluate the adequacy of a dialytic program, 

various mathematical models have been proposedj in particular the 
urea kinetic model (KT/V), as described by Gotch and Sargent (1), 
has been widely accepted. The aim of this study was to compare the 
dialytic efficiency of the extracorporeal replacement treatments 
carried out in our center. 

MATERIALS AND METHODS 
101 uremic patients (48 males, 53 females) were studied. Their 

mean age was 63.9 yrs and were on dialytic treatment for an average 
of 6.7 yrs. Their mean dry weight was 59.3 kg. 
42 pts were on Acetate Hemodialysis (AHD)j 25 pts on Bicarbonate 
Hemodialysis (BHD)j 14 pts on Biofiltration (BF)j 8 pts on Hemofil­
tration (HF)j 6 pts on Paired Filtration Dialysis (PFD)j 6 pts on 
Rapid High-efficiency Bicarbonate Hemodialysis (HEHD). Table I 
shows some of the major features of an each schedule. 

NoPts Schedule Qd Qb Membrane Surface (m2 ) 
AHD (42) 4hr30min x 3/wk 500 300 CUPROPHAN 1.0 
BHD (25) 4hr30min x 3/wk 500 300 CUPROPHAN 1.0 
BF (14) 3hr30min x 3/wk 500 300 AN 69 S 1.2 

+ 6 1 p.i. (HC03) 
HF (8) 30 1 x 3/wk 400 PAN 2.1 
PFD (6) 3hr30min x 3/wk 500 300 POLISULFONE 0.4 

+ 9 1 p. i. (HC03) + CUPROPHAN 1.0 
HEHD (6) 3hr x 3/wk 700 400 CA 2.1 
Table I: Features of the dialytic programs 

Each patient was undergoing the reported treatment for at least 12 
months (but 7 months for HEHD) and had been previously allocated in 
each group for personal, logistic or clinical reasons thus represen­
ting an unselected population. 
KT/V was employed and computed monthly in the last 6 months on 
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succession as well as indexes of dialytic tolerance and nutritional 
status parameters. 

RESULTS 
The group of patients allocated in each dialytic program were 

omogeneous as regard to age and dry weight. 
Mean values (± SD) of KT/V are shown in Figure 1. In all cases the 
average value exceeds the limit of 0.80 but it is apparent how the 
results obtained in HEHD are significantly higher compared to the 
others. Furthemore in all patients receiving HEHD, KT/V was over 
1.10. One-way analysis of variance was performed (Table II). 

HEHD vs AHD p( 1 e-6 
J. . HEHD BHD p< 2 e-4 vs 
J. . 

HEHD BF p< 1 e-6 vs 
HEHD vs HF p< 1 e-5 
HEHD vs PFD p( 2 e-2 

Table II 

Fig. 1: Mean values (± SD) of KT/V 

PFD too appears to be more efficient than standard-timedialysises, 
but the difference is not significant (but vs BF p< 0.05). Midweek 
urea was 135 (±32) mg/dl in AHD, 139 (±35) mg/dl in BHD, 137 (±28) 
mg/dl in BF, 134 (±17) mg/dl in HF, 161 (±34) in PFD, 142 (±29) in 
HEHD. 
In Table III data concerning Protein Catabolic Rate (PCR) and other 
nutritional parameters are reported. The difference among treatments 
are not significant. Dialytic tolerance was satisfactory and similar 
in all treatments; it was assessed as number of simptomatic intradi~ 
lytic hypotensions, cramps, intradialytic headace bouts, nausea and 
vomiting per month of treatment. 

Alb S.T.T. HCO§ Hct PCR 
AHD 4 309 18.5 29 0.92 
BHD 4.1 322 19.8 27 0.94 
BF 4.1 388 19.9 29 0.92 
HF 4 266 18.6 26 0.96 
PFD 4.9 293 19.6 31 1.14 
HEHD 4.9 341 21.3 38 1.16 

g/dl mg/dl mmol/l % g/kg/die 
Legend: Alb = Serum Albumine 

S.T.T. = Serum Total Transferrine 
Table III: Mean values of nutritional parameters 
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The mean body weight gain was 4.8 % in AHD, 5.6 % in BHO, 2.8 % in 
BF, 3.9 % in HF, 2.9 % in PFD, 2.5 % in HEHD. 

DISCUSSION 
Over the last few years several new dialysis techniques have 

been applied in order to shorten the lenght and improve the effica­
cy. The standard 4-5 hrs x 3/week hemodialysis may probably be no 
more necessary and often unsuccesful. The new techniques and new 
membranes available should allow reduction of the single session 
lenght. It has been suggested that keeping KT/V between 1.0 and 1.3 
guarantees the correct dialysis dose provided normal PCR exists (2). 
In our experience short-time dialysis schedules,namely PFD and HEHD, 
appear to be adequate in this regard without patient disconfort or 
metabolic imbalance. 
The lesser interdialytic body weight gain cannot easily be explained; 
it could reflect patients' desire to be maintained on a short 
dialysis program. 
In conclusion although further perspective controlled clinical 
trials with more patients and longer and more extensive follow-up 
are required, uremic patients might be maintained on short dialysis 
schedules. 
Among these, HEHD should playa major part in the future trends of 
renal replacement treatments. 

REFERENCES 
1. Gotch, F.A. and Sargent, J.A. Kidney Int. 28: 526-534, 1985 
2. Gotch, F.A. Dial. Transpl.15: 553-554, 1986 



ROUTINE EVALUATION OF Kt/V AND PROTEIN CATABOLIC RATE 

F.G. CASINO, V. GAUD I ANO, A. SACCO AND T. LOPEZ 

Division of Nephrology and Dialysis, MATERA, ITALY 

INTRODUCTION 
The usual procedure (UP) estimating Kt/V (1) and 

protein catabolic rate (pcr), requires, as a first step, 
the measurement of the dialyzer urea clearance (K). It 
then computes the urea distribution volume (V) and 
generation rate (G) of the patient, according to the 
Variable Volume Urea Kinetics Model (UKM)(2). 

In order to avoid the measurement of K, we suggest a 
modified procedure (MP) assuming a theoretical end-dialy­
sis V (VT) and calculating the corresponding value of K 
and G as a function of VT and BUN values observed (3). 

The rationale of ~w can be derived from the analysis 
of a truncated version of UKM, assuming fixed volume, no 
urea generation during dialysis and a symmetric thrice 
weekly schedule: with these assumptions, Kt/V and pcr are 
related to the change in BUN during dialysis by numerical 
constants (1). This means that when computing K by means 
of MP, the ratio K/V remains constant with any assumed 
value of V, the latter being a direct proportional to K. 

Aim of this study was to compare Kt/V and pcr 
obtained from UP with the paired values obtained from MP 
using the rigourous variable volume UKM in patients with 
a significant intradialysis volume removal (VR). 

PATIENTS AND METHODS 
Twenty-nine patients on free diet and thrice weekly 

hemodialysis (HD) were studied. The mean values (+ SD) of 
end-dialysis body wt (BWT) and VR were 58.7 i 9.7-Kg, 3.7 
i 1.0 Kg, and 0.5 i 0.9 ml/min, respectively. The session 
lenght (t) was about 240 min. Blood (Qb) and dialysate 
flow rate (Qd) were about 300 and 500 ml/min, respective­
ly. The dialyzer surface area ranged between 1.3 and 1.7 
m2. Qb, Qd and the ultrafiltration rate (Qf) were kept 
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constant during the session. 
Urea Kinetics analysis was performed according to 

UKM utilizing a specific computer program requiring the 
following data input: BUN and BW at the beginning, at the 
end of the session and at the beginning of the next one; 
time on and off-dialysis; Kr and K. 

Kr was measured from the interdia1ysis urine urea 
nitrogen output and the averaged interdia1ysis BUN (2). K 
was measured two times during the session (at the first 
and third hour), from Qb, Qf and BUN concentrations at 
the inlet and outlet of the dialyzer (2): the averaged 
value of K was used as an input of MP. 

For each patient, Kt/V and pcr were computed 
according to both UP and MP, utilizing the same data 
input. As regards UP, G and V were computed according to 
UKM (2). The pcr and Kt/V were calculated as follows: 

pcr = (9.35G+0.294VT)/(VT/0.58) 
Kt/V = Kt/(VT+VR/2) 

where VT + VR/2 is the averaged V during the session. 
As regards MP, VT was assumed to be 0.58BWT, G was 
computed according to UKM (2). K was computed by 
iteration technique using the following formula (3): 

CT * (K + Kr - Qf) - G 
1n ------------------------

COl * (K + Kr - Qf) - G 
K = Qf * ( 1 + ----------------------------) - Kr 

In (VT/(VT+VR» 
where COl and CT are pre and post-dialysis BUN values. 
Kt/V and pcr were then computed as above. 

Data are expressed as means + SO. Statistical 
analysis was done using Student's paired t-test and 
linear regression analysis. 

RESULTS 
The results of the statistical analysis are given in 

table 1 and 2. Units were as follows: VT, 1; VT/BWT, %; 
K, ml/min; G, mg/min; pcr, g/Kg/day. 

Table 1. Student's paired t-test: UP - MP values, N = 29 
UP MP Difference t P 

VT 33.74 + 4.33 34.04 + 5.60 -0.30 + 3.45 -0.23 NS -
VT/BWT 58.09 + 5.93 58.00 + 0.00 0.00 + 5.93 0.08 NS 
K 220.7 + 22.07 222.6 + 29.35 -1.93 + 19.95 -0.28 NS 
G 7.03 + 2.32 7.11 + 2.39 -0.07 + 0.63 -0.12 NS - -
Kt/V 1.479 + 0.202 1.478 + 0.201 0.003 + 0.020 0.004 NS 
pcr 1.324 + 0.347 1.323 + 0.350 0.001 .:t. 0.013 0.019 NS 
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Table 2. Linear regression analysis:MP vs UP values, N=29 

VT y -0.398 + 1.020x r 0.787 P < 0.001 
K y 7.281 + 0.976x r 0.734 P < 0.001 
G y 0.129 + 0.992x r 0.998 P < 0.001 
KT/V y 0.007 + 0.995x r 0.998 P < 0.001 
pcr y -0.009 + 1.007x r 0.998 P < 0.001 

DISCUSSION 
The evaluation of Kt/V and pcr by means of UP is 

complicated by several technical problems associated with 
the measurement of K (4). However, the knowledge of the 
true value of K is required for an accurate estimate of 
V, but, as shown above, it is not required for an 
accurate estimate of Kt/V and pcr. In fact, the use of 
MP, using a theoretical K, gives Kt/V and pcr values 
nearly identical to the corresponding ones, computed by 
UP, using the measured value of K: as shown in table 2, 
the slope and r of the regression line, for both 
parameters, are close to 1 and the intercept is close to 
zero. Interestingly, these results were obtained using 
the rigourous variable volume UKI,l in a group of 29 HD 
patients with varying degrees of Kr (0. 5 ~ 0.9 ml/min) 
and VR (3. 7 ~ 1. 0 Kg) and in spite of a wide range of 
distribution of the ratio VT/BWT (46-70%) (table 1). 

It should be pOinted out that the K value computed 
by MP is the effective K for an assumed VT/BWT = 0.58, so 
that it overestimates the true value of K for 
VT/BWT < 0.58 and underestimates it for VT/BWT > 0.58. 

In conclusion, MP is a very accurate procedure 
which, by avoiding any extra work, allows a routine 
evaluation of Kt/V and pcr even in busy dialysis units. 
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Maher). 2nd ed., Martinus Nijhoff, Boston, 1983 pp. 53-96 
3. Casino F.G. Minerva Urol Nefrol. 36:179-190, 1984. 
4. Aebischer P., Schorderet D., Juillerat A., Wauters 
J.P., and Fellay G. Trans Am Soc Artif Intern Organs 
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ADmtJACY OF BIOFILTRATICN: A CCMPARATlVE S'lUDY WITH STANDARD 
ACE1'ATE HEMJDIALYSIS 

R.KVEDER, J.DRINOVEC, R.PCNIKVAR, A.KANDUS, M.MAIDVRH, B.KNAP 

University M=dical Center, Depart:nent of Nephrologv, Ljubljana, 

Yugoslavia 

IN'I'RJI){CI'ICN 

Biofiltration (BF) represents a new way of renal replacenent 

therapy. The method is siIlplified henodiafiltration using highly 

penreable polyacrylonitrile (PAN) rrenbrane and postdilutional 

infusion of a bicarbonate containing solution. It possibly favours 

better control of acid-base status, vascular stability as \'lell as 

\'lell being of patients (1). 

The aim of this study was to estilrate the adequacy of BF as an 

alternative to conventional acetate henodialysis (AHD) regarding 

heIrodynamic stability, regulation of acid-base balance and purifi­

cation of small and also larger 1lO1ecules during 4 nonths period of 

either treatmant nodality. 

PATIENl'S AND ME1'HODS 

Ten patients (5 ~, and 5 men; mean age 54!14 years) with 

ERSD due to various renal diseases treated with chronic lID for 90!30 

nonths (range 48-137) participate in this study. Four of them had 

been experienced inportant cardiovascular instability before they 

\'/ere switched to BF. The patients \'/ere on free diet during the whole 

observation period. 

Cuprophane hollow fiber dialysers with standard surface (Hem:>­

med 1.0, Inex HelIDfann) \'/ere used during AHD period (3 times per 

week, session lasting 4-4.5 hours). Blood flow was kept constant 

200-300 ml/min, 00 was about 500 ml/min. High acetate was used in 

dialysate (42 nnol/L; Na 140 nnol/L). 

The same basic condition \'/ere maintained during BF period. 
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AutaIratic ultrafiltration control system with a reinfusion punp 

connected with the venous line (Monitral BSM2-lbspal) and PAN 

nembrane (AN-69 S lbspal) were used during BF. The substitution 

fluid had the following ccmposition (llllID1/L): Na + 145, Cl- 45, 

OC03- 100. 

Three liters of infusate were used during each session. 

RESULTS 

Patients' body weight, anount of fluid intake as well as UFR 

during whole observation period did not show any significant changes. 

Blood pressure values are presented in Table 1. 

Table 1. Systolic and diastolic blood pressure during AHD and BF. 

Systolic: start 
(nun Hg) end 

Diastolic: start 
(rrm Hg) end 

*p < 0.01, **p < 0.025 

AHD 

14i~27 
148!:24* 

84!:1 
85:!:11 

BF 

144!:26** 
138!:25* ** 

86!:12 
83:!:13 

Systolic blood pressure was significantly lower at the end of BF. 

We observed also a greater number of svrnptanatic hypotension during 

BF (15/176 treatIrents) when compared to AHD (8/176) but this 

difference was statistically inSignificant. 

Significant decrease in the concentration of small rrolecules was 

noticed during BF treatIrent (Table 2) . 

Table 2. Sone biochemical paraneters during AHD and BF treatIrent. 

AHD BF P 

Creatinine (pnol/L) 1279!:263 1077!:220 < 0.001 
(n=25) 

29.7!:6.5 247:!:4.2 Urea (mrol/L) < 0.005 
(n=24) 

1.42!:0.3 1.52!:0.4 Pi (mrol/L) NS 
(n=24) 
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M3an total drop of beta-2-microglobulin (1Hi) during SF was 30.8!18 % 
+ + 

(BI'<G pre BF=39.8-5.6 rrg/L, IHi post BF=27. 7-8.6). 

The influence of BF on acid-base paraneters and serum Na is 

Shown in Table 3 (the neasurements ¥lere done in the second half of 

BF treatIrent period) • 

Table 3. Influence of BF on acid-base paraneters and serum sodium. 

pH 
HC03 - (IlIlDl/L) 
Na (llIlDl/L) 

pre BF 

+ 
7.41:;0.04 
27.6~.4 

137.5-1.9 

post BF P 
+ 

<0.005 7.49:;0.04 
31.4:;5.1 NS 

141.6-2.3 <:0.005 

Inspite of laboratory alkalosis we did not observe any obvious 

clinical effects. 

DISCUSSICN 

Reducing treatIrent tine has been clailIed as one of the 

advantages of BF treatIrent (2), not confiDted by all, especially 

concerning the cardiovascular stability (3). For hours BF appeared 

to be as adequate as AHD in respect to clinical tolerability, blood 

pressure and body weight control. 

The renoving capacity for small nolecules and IHi in our group 

of patients was greater during four hours BF when conpared to AHD. 

Correction of acid-base paraneters was over efficient and 

netabolic alkalosis was observed in patients without any clinical 

consequences. The dialytic buffer gain was probably to high due to 

high dialysis acetate. The anount of administered bicarbonate seems 

to be of less lirportance (4). 
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IS IT POSSIBLE A MATHEMATICAL VERIFICATION OF Kt/V ? 

S. MANDOLFO,T. FIDELIO,C. LICATA,V. CALITRI,G.P. SANCIPRIANO, 

G. IACONO,R. RAGNI. 

Renal Unit - Cirie Hospital, Turin, Italy. 

INTRODUCTION 

The urea kinetic model has been utilized to determine the Kt/V 

therapy index. This model conceived by Sargent and Gotch is based on the 
(a) 

following equation: Kt/V=ln (Ci/Ct) where K=clearance,t=time,V=urea 

distribution volume,Ci=pre-dialysis urea,Ct=post-dialysis urea. 

The aim of our study was to develop a program that could allow us 

to: (1) verify mathematically the Kt/V results,(2) evaluate the effects 

of urea rebound and haemoconcentration on the Kt/V res~ts_ 

MATHEMATICAL MODEL, MATERIALS AND METHOD 

As from the equation (a) and according to the logarithms' properties 
-Kt/V 

we can obtain that: Ct/Ci=e (b) ,where e is Nepero's number.As at 

each Kt/V value it corresponds a determinated theoretical urea removal, 

we can derive this removal ~y ufiing the data of (b) with the formula: 

RT%=100_(100/eKt / V) (c).If we know V it is possible to calculate the 

total theoretical urea removal as follow: RTU= (Ci x V x RT%)/100 (d). 

In order to complete the requested parameters for the application of 

our model it is necessary to determine the real urea removal (RU),in 

accordance with the following formula: RU= (dialysate urea x dialysate 

volume) (e).The verification is therefore effected by calculating the 

ratio between RU and RTU: we consider this verification positive when 

RU=RTU with a tolerance of :5%.Our program allows furthermore the 

calculation of an extraction index of the total pool of urea per minute 
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is follow: DRM = (RU/t)/(Ci x V) x 100. 

We have studied 60 dialysis with our model: 10 hemofiltration (HF, 

polyamide,2l UF/Kg/wk),13 bicarbonate-dialysis (HDB,cuprophan,240 

min),18 two-chamber technique (TCT,polysulfone and cuphrophan on line, 

180 min),10 two-chamber technique (TCTP,two polysulfones on line,180 

min),9 hemodiafiltrations (HF,polysulfone,UF=9 1,180 min).For each 

session we have calculated the following indexes: Kt/V,RU,RTU,DRM. 

The V has been calculated according to: Wosmersley , Watson ,Apfelbaum, 

Bolot-Thomasset,Fixed Volume.In the second stage we have corrected Ct 

for its rebound (30 min after dialysis) and in the third stage for 

the plasmatic water. 

RESULTS 

Kt/V RT% 
0.8 54.95 
0.9 59.23 
1.0 63.09 

Kt/V 
HF 0.97;t0.03 
HDB 1.2b;0.07 
TCT 1.30±,0.05 
TCTP 1.40.±,0.03 
HDF 1.47±.0.06 

Wosmersley = 
Watson = 
Apfelbaum = 
Bolot-Thomasset = 
Fixed volume = 

Kt/V RT% 
1 • 1 66.60 
1.2 69.77 
1.3 72.63 

DRM 
0.19±0.011 
0.27;t0.016 
0.31±0.013 
0.35;t0.014 
0.33±0.025 

59.8±1.4 
54.1:t1.9 
54.0±1.6 
50.6;tl.4 
58 

Kt/V 
1.4 
1.5 
1.6 

0 % 
22 % 
0 % 
27 % 
9 % 

RT% 
75.23 
77,58 
79.71 

Table A: corresponding 
values of theoretical 
per cent removal of urea 
for different Kt/V. 

Table B : results of Kt/V and 
the DRM index (mean ± ES).It 
exist a correlation statistically 
significant (peO.0005) between 
BRM and Kt/V. 

Table C : results of V,according 
to the Authors,expressed as 
percentage of body weight and the 
percentage of dialysis with 
positive verification. 

For our verification we have taken in account' the V obtained by using 

Watson's formula.The ratio RU/RTU in the first stage was 15.608;t2.19 

and in the second stage 9.739t3.34 (p(0.05).At the end of the second 

stage,the percentage of positive verification was of 37%.No statistical 

change was seen in t.i':.E: third stage with the correction of Ct for the 

plasmatic water. 
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DISCUSSION 

The Kt/V model is nowdays considered to be a valid guide in the 

monltorization of the prescriptions and efficiency.Its calculation 

can nevertheless produce some rather gross valuation errors if it is 

performed by determing Ci and Ct.In fact it is evident the role of Ct 

in the solution of Gotch's equation.Furthermore the improvement of 

efficiency and the shortening of dialysis can influence the sample 

for the Ct : Haas and Arisi have demonstrated a strict correlation 

between dialysis effiency and one hour rebound of urea. 

Our model allows to verify the results of Kt/V through the ratio 

real/theoretical urea removal.As the verification is positi~e only 

in 22% of the dialysis we have examined,it sets a limit to the Kt/V 

index,supporting the hypotesis of an overstimation of it.If we correct 

Ct f~r its rebound,we have a significant increase (37%) in the number 

of dialysis for which the verification is positive.These data suggest 

the importance of correcting the Ct for the rebound,whereas it seems 

unnecessary the correction for the plasmatic water.Finally the DRM 

offers another index in the evaluation of dialysis efficiency. 

CONCLUSIONS 

(1) We can perform a verification of Kt/V through the ratio between 

real and theoretical urea removal , 

(2) it is important to correct the data of urea post dialjsis for 

its rebound when calculating the Kt/V , 

(3) the DRM supports the Kt/V in the evaluation of the dialysis 

efficiency. 



ADEQUACY OF DIALYSIS AND PROLONGED REUSE 

H. PEREZ-GROVAS & J. HERRERA-ACOSTA 
Nephro1. Dept., Inst. Nac. Cardio1ogia, 14080 Mexico City, Mex. 

INTRODUCTION 

Urea kinetic modeling (UKM) has made possible rational 

prescription of dialysis therapy and has decreased hemodialysis (HD) 

morbimorta1ity. (1) Elevated costs of HD have prevented its wide use 

in developing countries. Reuse of dialyzer is safe and extremely 

cost-effective. (2,) After prolonged reuse, dialyzer urea clearance 

can change and difficult dialYSis adequacy by UKM. 

This study was conducted to evaluate the effect of prolonged reuse 

in dialysis adequacy estimated by a computerized program of UKM 

calculating KT/V, protein catabolic rate (PCR) and BUN time average 

concentration (TAC). 

MATERIALS AND METHODS 

28 chronically uremic adult outpatients were studied during a 4 

months period. HD was performed 3 x 4 hs/week in Travenol RSP 

hemodialyzer system using blood flow of 240 ml/min, 400 ml/min flow 

rate of commercially available acetate dialysate and 100 mmHg of 

ultrafiltration pressure by each kg of B.Wt gained in interdia1ytic 

period with maximum of 300 mmHg. Cuprophan hollow fiber hemofilter 

reprocessing was made manually with hypochlorite in reverse pressure 

and sterilization with 3.0% formaldehyde. (3) 

Dialysis equations used for computers program are: 

G= (V2C2 - V3C3) / Ti 

generation rate (G) for a post and predialytic product of 

concentration and volume of distribution (V2C2,V3C3) during 

interdia1ytic period (Ti).(4) 
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C2 = C1.e-(KR+KD).TD/V + G/(KR+KD)l-e-(KR+KD).TD/V) 

postdialytic concentration (C2) for a predialytic concentration 

(C1), dialyzer clearance (K), dialysis duration (TD) residual renal 

function (KR) and volume of distribution (V) expressing the 

intradialytic kinetic relationship.(s) 

PCR= 9.35 G (mg/min) + 11.04 

protein catabolic rate as a function of G. (6) 

TAC was calculated by the area under the curve C1,C2,C3 vs TD,Ti 

RESULTS 

To evaluate safety and effectivity of the prolonged reuse dialyzer, 

as well as adequacy estimated by a computerized program of UKM, the 

following measurements were made at 1-6, 7-10, 11-14, 15-19 and 20 

or more reuses. 

Reuse number 1-6 7-10 11-14 15-19 20 or :> 
n 14 14 14 14 14 

DIALYZER DATA 
AREA (m 2 ) 0.77±.1 0.s9±.1* 0.63±.1* 0.69±.1 0.64±.1* 
BUN-K ml/min 123.9±31 94.9±29* 117.9±26 117.1±24 11s.0±24 
.1 WT/HD kg 1.s±.6 1.4±.s 1.s±.s 1.7±.7 1.8±.8 
UFP mmHg 188.0±90 18s.7±89 21s.4±61 196.8±sl 2ss.7±28* 
PATIENTS PREDIALYSIS DATA 
BWT kg s4.7±8 s4.9±11 s4.8±9 s3.3±10 s4.3±10 
DBP mmHg 8s.7±8 87.8±12 80.7±14 82.3±9 87.0±8 
BUN mg/d1 64.9±12 72.6±14 70.1±16 70.4±18 66.6±ls 
CR mg/d1 1O.9±3 12.7±3 12.4±3 12.6±4 ls.l±s 
K mEq/l s.7±.8 s.7±1 6.2±1 6.1±1 6.0±1 
ADEQUACY MEASUREMENTS 
TAC BUN mg/d1 49.1±9 s7.4±12 s2.4±11 s2.6±13 sl.8±11 
PCR g/kg/d 0.90±.2 0.90±.2 0.96±1 1.00±.2 0.91±.1 
KT/V % 0.98±.2 0.87±.2 0.96±.21 1.04±.3 0.97±.3 

Values represent mean ± S.D. * p~.Os (Bonferroni method) vs 1-6 
group • .1Wt/HD=weigth lost during HD. BUN-K=BUN filter clearance. 

Dialysis disconfort was present in 14.7 % (172/1168) HD, only one 

patient required antihypertensive drugs and one patient had a 7 days 

hospitalization for cardiac failure. In 5 patients HD prescription 

had to be adjusted. 
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DISCUSSION 
Our results show that BUN clearance remained unchanged after 20 or 

more reuses in spite of decreased surface area suggesting a slight 

increase in BUN clearance per unit of surface area. This can be 

attribuited to better biocompatibi1ity (7), to increased convective 

transfer due to greater ultrafiltration pressure and probably to 

reduction in membrane wall thickness induced by hypochlorite 

reprocessing (8). Ultrafiltration ability was unchanged as estimated 

by the constancy of weight lost after prolonged reuse, although the 

20 or more reuse dialyzer group patients required a greater 

ultrafiltration pressure. 

Computerized UKM provided a rapid method to prescribe an adequate 

dialysis. In individual patients adjusting prescription permitted to 

achieve adequate dialysis. Stable body weight, diastolic blood 

pressure and intradia1ytic weight lost indicate an adequate 

ultrafiltration. Mean BUN TAC ± 50 mg/d1 and KT/V ± 1 indicate 

adequate dialysis. However, PCR ~ 1 suggests undernutrition in some 

patients. In conclusion prolonged reuse did not prevent dialysis 

adequacy. Reuse has allowed us to extend HD treatment to a greater 

number of uremic patients. 
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POSITIVE ACID BALANCE IN PATIENTS UNDERGOING CHRONIC HEMOFILTRATION 

G. MIONI, M. GROPUZZO, P. MESSA, G. BOSCUTTI 

Servizio di Nefrologia - Ospedale Civile, Udine, Italia 

INTRODUCTION 

In Hemodialysis, while the kind and rate of Metabolizable Organic 

Anion (MOA) delivery are well characterized phenomena, the same cannot 

be said for the kind and rate of MOA dissipation. In fact the usually 

considered and chemically measured Lactate, BOHB and AcAc are only 

fractions of all the titratable MOA (1). The aim of the present inve­

stigation was to clarify: a) whether the dialysis buffer balance, ca~ 

ried out by measuring all the titratable MOA, still remains positive 

as when only BOHB and Lactate are considered; b) whether a dialysis 

net gain of buffer can be found, adequate to offset the interdialytic 

accumulation of metabolic H ions. 

PATIENTS AND METHODS 

In 10 anuric fasting patients an arterial blood sample was taken 

before and 1 hour after the end of 4 consecutive Hemofiltration (HF) 

treatments, each of 240-300 min. A dialysis solution, containing Lac-

tate 38-44 mEq/l, glucose 1 g/l and standard Electrolytes at standard 
+ 

concentrations, was infused in the average amount of 27 - 11. Ultrafil 

tration was 107 ~ 11 ml/min and BW decrease 2.8 ~ 0.6 kg. (m ~ sd). 

In plasma and ultrafiltrate Na, K, Ca, Mg, Cl, P04 , S04 (mEq), total 

CO2(mmol), PC02 (mmHg) and pH were measured with standard Laboratory 

techniques. Lactate and BOHB were measured with enzymatic methods, 
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while Titr.MOA following the Van Slyke and Palmer technique (2). In 

plasma Titr.MOA were calculated from BE and Cation-Anion difference 

(3,4). PCR was calculated according to Sargent et al. (5) and H ion 

generation from PCR released Sulphuric Acid (0.637 mEq per g of PCR). 

HC03= tC02 - PC02xO.03 (mEq/l)j ECV (1) = 20% dry BW at the end of 

dialysis and 20% dry BW at the beginning,plus dial.B.W.loss (kg = 1). 

RESULTS 

Table 1. 
+ Weekly Dialysis Acid-Base Balances (mEqj m - sd) 

Kind of Balance Lactate + BOHB Titr.MOA 
+ + Lactate infusion + 3111 - 189 + 3111 - 189 
+ + Bicarbonate Loss - 1645 - 106 - 1645 - 106 

Lactate Loss + 
- 734 - 77 / 

BOHB Loss - + 59 - 16 / 
/ 

+ Titr. MOA Loss - 1512 - 263 
+ + 

Dialysis NBB + 650 - 78 - 62 - 177 
+ + Dialysis NAB - 650 - 78 + 62 - 177 

GHm + + 
+ 226 - 28 + 226 - 28 

Total NAB - 410 
+ - 25 

+ 
+ 288 - 155 

Table 2. Plasma Buffer Concentrations (mEq/lj m ~ sd) 

H~03 
T~tr. MOA 
Net Base 
pH 

Table 3. 

H~03 
T~tr. MOA 
Net Base 

Pre Dialysis 
+ 

18.5 - 1.6 
+ 

24.7 - 2.3 
+ 42.4 - 2.4 
+ 7.31 - 0.05 

+ ECV Buffer Pools (mEqj m - sd) 

Pre Dialysis 

266 ~ 41 
+ 

340 - 63 
590 ~ 94 

1hr Post Dialysis 
+ 23.4 - 1.8 
+ 

19.6 - 2.2 
+ 44.2 - 2.4 
+ 7.42 - 0.05 

Ihr Post Dialysis 

+ 
267 - 39 

+ 
223 - 57 

+ 491 - 81 

NBB = Net Base Balancej NAB = Net Acid Balancej 
Net Base = HC03 + MOA = Na + K + 2Ca + 2Mg - CI 
GHm = PCR dependent H ion generation / week 

NBB = - NABj 
- 1.8PO - 2S0 . 

4 4' 

... p< 0.001 
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COMMENT 

Chemical measuring of only few types of Titr. MOA has led to 

grossly understimating buffer dispersion during dialysis, as clarly 

demonstrated in the upper part of table 1. Since a dialysis Net Base 

balance not different from zero (- 62 mEq) is obtained when Titr. MOA 
+ 

loss is taken into consideration, the interdialytic H ion generation 

from PCR cannot be offset by dialysis buffer donation, as demonstrated 

in the lower part of Table 1, where positive Net Acid Base Balance 

results when Titr. MOA loss is considered, but a still positive Net 

Base Balance (negative Net Acid Balance) is found when BOHB plus Lac-

tate dispersion only is measured. Table 2 shows an increment of post-

dialysis HC03 concentration, which is considered as an index of buffer 

restoration. However, owing to the simultaneous decrease of plasma 

Titr. MOA conc., the total plasma buffer availability (NB concentra­

tion) appears to be unchanged by HF. Moreover, T,able 3 demonstrates 

that dialysis, not only is unable to increase the EC pool of HC03 , but 

is even able to reduce those of Titr. MOA and NB. As a consequence, 

the classic model of HF, which controls A-B homeostasis by means of 

buffer donation can no longer be considered adequate. The post dialy-

sis increase of plasma HCO 
3 

conc. may be interpreted as a qualitative 

A-B correction, where plasma non metabolizable anions (S04' PO 4' Cl) 
+ 

are replaced by de novo generated HC03 , during H ion consuming 

processes, due to Lactate oxidation 
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TRENDS OF BUN AND ACID-BASE STATUS DURING HIGH EFFICIENCY 
HEMODIALYSIS 

DEPETRI G.C. ,BACCHI M. ,BRAZZOLI A. ,MILETI M. 

Renal Unit,Crema,Italy 

INTRODUCTION 

The observation that post-dialysis rebounds of some solutes (BUN, 
Creatinine,Uric Acid) might be proportional to the efficiency of di­
alysis (1) makes this problem a topical subject today,when the so 
called "High Efficiency Treatments" are winning interest and appro­
bation. The same question can be asked for what concerns Acid-Base 
status,either for the rapid correction during dialysis or for the 
trends of blood pH and bicarbonate between a dialysis and the next 
one. So we have valued the trends of BUN,plasma Creatinine and Acid­
Base status in patients treated by High Efficiency Hemodialysis (HEH 
D) at increasing intervals following the completion of dialysis. As 
HEHD we intend an adequate dose of dialysis (diffusive,convective or 
mixed) ,with a reduction of the time of treatment of,at least,20-25 % 
in comparison to a Standard Hemodialysis (SHD)jin general we could 
say:in the shortest possible time. 

METHODS 
Six patients,5 males and 1 female,were treated for six months 

by HEHD and compared to twelve patients (7 males and 5 females)trea­
ted by SHD. The parameters of Paired Filtration Dialysis (PFD) are: 
QB 300 ml/min,QD 500 ml/min,Dialyzer surface 1.8 m2,Dialysate bicar­
bonate 37-39 mMol/L;Saline solution infusion of 1.7-2 L/hr (2). The 
parameters of Rapid High Efficiency Hemodialysis (RHEH) are: QB 500 
ml/min,QD 500 ml/min,Dialyzer surface 2.1 m2,Dialysate bicarbonate 
35 mMol/L (3). The parameters of SHD:QB 200-300 ml/min,QD 500 ml/min 
Dialyzer surface 1 m2. The clinical characteristics of patients in 
HEHD are:Urea distribution volulile 35698.:!:.3016 ml,KT/V 1.02.:!:.O.ll,PCH 
1.04.:!:.0.17 g/Kg,Midweek BUN 85.:!:.13 rng%. For patients in SHD:Urea di­
stribution volume 35606.:!:.8414 ml,KT/V 0.989.:!:.0.262,PCR 1.16.:!:.0.26 g/Kg, 
Midweek BUN 88.8.:!:.19.5 mg %. Urea distribution volumes are quite si­
milar and the indexes of adequacy are satisfactory. The mean treat­
ment time is 176 min for HEHD and 229 min for SHD.AII patients were 
in steady state with regard to their body weight and pre-dialysis 
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chemistries. Blood specimens were drawn from the arterial blood line 
before dialysis and immediately after dialysis,and from A-V fistula 
at 90 min,150 min,6.5 hrs,24 hrs,44-45 hrs after the end of the dia­
lysis. Patients' serum levels for BUN,Creatinine and Acid-Base sta­
tus were followed for 48 hrs including dialytic and interdialytic 
periods. Clinical monitoring of patients in HEHD was performed by 
nutritional assessment,Evoked potentials and Echocardiography. All 
data are presented as Mean~lSD and statistical significance of dif­
ferences between groups was assessed by Student's t test for paired 
or unpaired data. 

RESULTS AND DISCUSSION 

Results are summarized in Tables I and II and expressed as mean 
+SD. First of all we can say that for rebounds of BUN and Creatinine 
there are not significant differences between the two groups in con­
sequence of the wide standard deviations. However some observations 
are necessary about the curves of the mean values: it would be possi­
ble that by further determinations these differences become signifi­
cant. This is strongly suggested by the concordant trends of BUN and 
Creatinine rebounds that are higher in HEHD than in SHD. The expla­
nation for the first part of rebound is the reequilibrium among body 
compartments. 

I , 
I 

HIGH EFFICIENCY lID STANDARD lID 

TIME BUN CREATININE BUN CREATININE 

Pre IIDl 86.7+1-14 13.1+/-1.9 88.82+/-19.5 12.82+/-1.9 

Post IID1 36.4+/-8.3 6.5+/-1.1 39.83.1-13.09 6.94+/-1.59 

40.2+/-7.9 7.5+/-1 41.57+/-14.07 7.6+/-1.73 
90 min - (+11. 7 ") (+16.1 ") (+4.42 ") (+9.9 ") 

150 min 
41.4+/-8.1 7.89+/-1.1 39.62+1-11.85 7.98+/-1.77 

(.14.8 ") (+21.3 ") (+4.84 ") (+16.5 ") 
- -

6.5 hrs I 
46.9+/-7,9 8.6+/-J .2 ,46.42./-6.36 8.62+/-1.88 

(+44.4 ") (+36.~ ") (+20.68 II) (+27.56 II) 

24 hrs 
62.4+/-8.5 10.4+/-1 66.59+/-15.9 10.2+/-1.62 

(+76.8 ") (+64.4 II) (+75.36 II) (+52.96 ") 

Pre IID2 
81+/-11.7 12.3+/-1.4 86.75+/-18.04 12.36+/-1.97 45 hri 
(+127 II) (+90.3 II) ( .. 131 II) (+83.37 II) 

Table I: BUN (mg %) and plasma Creatinine (mg%) 
at increasing intervals in HEHD and SHD 
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HIGH EFFICIENCY HD STANDARD HD 

TIME pH HCO; PC02 pH HCO; pc02 

Pre HD 7; 36;t.0.02 22.2+2.1 37.9;t.2.8 7. 34;t.0.03 19.2;t.l.8 34.6;t.l.7 

Post HD 7.47:t0 •02 27.7;t.l.8 36.6;t.2.4 7.42;t.0.02 19.7;t.2.1 29.3:t3•9 
-

90 min 7.46;t.0.03 26. 8;t.0. 47 37;t.2.5 7.42;t.0.02 24.3;t.2.5 36.3:t2•3 
-

'50 min 7.45;t.0.03 28.5;t.l.5 40;t.2.5 7.43;t.0.03 24.6;t.,.5 36.3;t.'.7 

!S.5 hrs 7.44;t.0.02 28.9;t.3.1 42. 3;t.4. 4 7.43:t0.02 26+2 38.4;t.2 
----

24 hrs 7. 39;t.0.02 26.1+2 41.8;t.2.4 7. 38;t.0.03 22.8+2.1 37.1:t2•8 

45 hrs 7. 36;t.0.02 21.5;t.l. :; 36.5;t.l.37 7. 35;t.0.03 19.5;t.l.8 34.3;t.2.6 
--'---. 

Table II: Acid-Base status at increasing intervals in HEHD and 
Acetate SHD 

The second part of rebound is probably due to hypercatabolism,indu­
ced by dialysis,that generally extends to 8 hrs after dialysis(4). 
Later we observe that there is a progression of BUN concentration 
slower in HEHD than in SHD. The clinical consequence of this reboun­
d is an increase of time average concentration of BUN equal to 3.5%. 
For Acid-Base status, patients in HEHD show a pre-dialysis mild me­
tabolic acidosis and a post-dialysis non compensated metabolic alka­
losis:however the compensatory response is evident 90 min after the 
end of the treatment. They remain in this situation until 18 hrs af­
ter dialysis,reaching a situation of normality until 40 hrs after 
completion of dialysis. So the condition of metabolic acidosis lasts 
only 3-4 hrs before next dialysis. Of course the good correction of 
Acid-Base status is obtained paying the price of a postdia1ytic me­
tabolic alkalosis. 
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CLINICAL RESULTS OF ACETATE FREE BIOFILTRATION (AFB). TWO YEARS EXPE­
RIENCE. 

G. BANDIANI, E. CAMAIORA, M.A. NICOLINI, U. PEROTTA. 

Divisione di Nefrologia e Dialisi - Ospedale Civile San Andrea - La 
Spezia - Italy. 

INTRODUCTION 
In order to join the advantages of newer dialysis techniques 

(better correction of acid-base status, improvement of cardiovascular 
stability, better detoxification, reduction of dialysis time), and to 
overcome some drawbacks connected to these methods (special and com­
plex delivery supplies, large amounts of substitution fluid, use of 
unsterile bicarbonate solutions and back-filtration problems, post­
dialytic alkalosis) (1-2), we tested a sort of biofiltration (AFB) 
employing a dialysate without any buffer and organic acid and a sub­
stitution fluid containing only Na bicarbonate (3). 

In the present study we reported the two years clinical experi­
ence of AFB in a group of 5 patients. 

PATIENTS AND METHODS 
The study was carried out during a period of 10-24 months in 5 

pts (4 males and 1 female, aged 26-62 years, 4 CGN, 1 PKD) on RDT 
from 29 to 50 months. All pts were functionally anephric. The method 
was performed using a Monitral modified for AFB (Hospal SpA) and a 
dialyzer with a polyacrylonitrile membrane and a surface area of 1.15 
sq.m (Hospal Filtral). The schedule of AFB was the following: QBi 350 
ml/min; QDi 500 ml/min; dialysate composition: Na 135, K 1.94, Ca 1.7 
Mg 0.48, Cl 141 mMol/l; substitution fluid: Na bicarbonate 1/6 M; UF 
rate 35-45 ml/min; post-dilution reinfusion rate 26-30 ml/min; treat­
ment time: 3 hrs 3 times a week. Monthly the acid-base balance and 
the main biochemical parameters were evaluated in each pts. During 
every session the interdialytic weight gain (4 B.W.), the dry body 
weight (D.B.W.), the blood pressure and the incidence of intradialy­
tic symptoms were recorded. Every 6 months the evolution of polyneur~ 
pathy was evaluated measuring the MNCV of the peroneal nerve. The da­
ta were compared to those obtained in the same pts during Ac-HD and 
Bic-HD (4-5 hrs 3 times a week, QBi 250-300 ml/min; cuprophan plate 
filter 1 sq.M). 

Data are reported as Means ~ SD. Student's t test was employed 
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for statistical analysis of results. 

RESULTS 
Pre and post dialysis acid-base balance values are reported in 

Table 1. 

Ac-HD Bic-HD AFB 
pre 7.30 + 0.04 7.35 + 0.04*** 7.37 + 0.03* 

pH 
post· 7.39 + 0.04 7.43 + 0.03** 7.44 + 0.03* 
pre 37.0 + 4.2 36.7 + 2.4 36.1 + 4.1 

pC02 post· 32.4 + 4.0 37.3 + 2.3 35.9 + 3.9 
pre 92.0 + 5.4 84.9 + 5.7 95.5 + 9.7 

P02 post· 93.7 + 5.2 89.8 + 8.2 101.1 + 12.3 
pre 15.5+1.7 19.5 + 1.8** 20.1 + 3.3* 

HC03 post· 21.6 + 1.2 25.8 + 3.2** 24.6 + 3.3* 

* p.<0.01 AFB vs Ac-HD ** p<O.Ol Bic-HD vs Ac-HD *** p<O.05 Bic-HD vs 
Ac-HD. • 2 hrs post dialysis in Ac-HD, end of dialysis in Bic-HD 
and AFB. 
Table 1 

During AFB pre dialysis plasma pH and bicarbonate were within 
the normal range and like those observed during Bic-HD, while during 
Ac-HD metabolic acidosis was still present, with significant low va­
lues of plasma pH and bicarbonate. 

Pre-dialysis blood levels of urea, creatinine and uric acid re 
mained stable, without significant differences from previous dialysis 
treatments. After 24 months of AFB an increase of Hb and Ht occurred. 
No significant differences were found in the electrolytes and in the 
anion gap (Table 2). 

Ac-HD Bic-HD AFB 
Bun mg/dl 84.4 + 11.3 76.2 + 17.3 71.4 + 10.6 
Creat mg/dl 13.3 + 1.9 12.8 + 1.8 12.7 + 1. 7 
Ur.Ac. mg/dl 6.8 + 0.5 7.1 + 0.9 6.2 + 0.4 
Hb mg/dl 8.2 + 0.7 8.5 + 1.0 9.8 + 1.6* 
Ht % 23.6 + 3.5 24.8 + 3.7 28.3 + 5.6* 
Na mEq/l 139.5 + 4.2 139.4 + 3.0 139.2 + 1.4 
K mEq/1 5.5 + 0.4 5.3 + 0.9 5.4 + 0.9 
Ca mg/dl 9.3 + 0.6 9.3 + 0.3 9.1 + 0.7 
P mg/dl 6.2 + 0.6 6.1 + 0.7 6.1 + 1.2 
CI mEq/1 103.8 + 6.3 104.1 + 5.3 101.1 + 4.9 
AG mEq/1 23.4 + 2.2 23.7 + 3.1 22.8 + 1.5 
* p<'O.Ol AFB vs Ac-HD and Bic-HD 
Table 2 

No significant changes were observed in the blood pressure, in 
the~B.W. and in the D.B.W. The percentage of symptomatic treatments 
was significant lower during AFB than during Ac-HD and Bic-HD. MNCV 
showed a stable trend during the follow-up, rather after 24 months of 
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AFB a tendency toward an improvement of the neurological parameter 
was observed (Table 3). 

Ac-HD Bic-HD 
Syst. 

(mm/Hg) 
141 + 12 142 + 11 

B.P. 
Dyast. 85 + 5 84 + 8 

A B.W. (Kg) 2.4 + 0.5 2.3 + 0.4 
D.B.W. (Kg) 61.9 + 8.7 61.2 + 8.6 
I.C.S. (%) 28 12*** 
M.N.C.V. (m/s) 41.8 + 3.6 41.7 + 4.4 

* p~O.OOl AFB vs Ac-HD ** p<0.005 AFB vs Bic-HD 
vs Ac-HD 0 p~O.Ol AFB vs Ac-HD and Bic-HD 

*** 

Table 3 

DISCUSSION 

AFB 
143 + 9 
84 + 7 

2.1 + 0.5 
61.6 + 5.5 

3* ** 
44.8 + 4.10 

p<O.OOl Bic-HD 

AFB is a new and feasible dialysis technique, conducted with h! 
ghly permeable and biocompatible membrane, without any buffer and or­
ganic acid in the dialysate. This allows to avoid the drawbacks due 
to acetate and to overcome the technical problems of Bic-HD and HF. 
In AFB treatment the buffer is infused directly into the out-flow blo 
od line, as sterile bicarbonate solution, in order to restore the po­
ol of bicarbonate, according to individual needs. In fact, in all pts 
treated by AFB, an adequate correction of metabolic acidosis was ob­
served without the deve10pement of post-dialytic alkalosis. After 24 
months follow-up, despite the reduction in treatment time, the bioch! 
mical parameters remained stable, ensued the high efficiency of depu­
ration. The increase of Hb and Ht observed in all pts, is not clearly 
explained, but it could be ascribed to the better nutritional status, 
arising from the better well-being and appetite reported by the pts. 
The reduction of dialysis time did not modify the MNCV in contrast to 
those observed during conventional HD with cuprophan membrane. The 
clinical tolerance of treatment was excellent with a significant red~ 
ction of intradialytic clinical symptoms, expecially in terms of hyP£ 
tension episodes. The use of a slightly hypertonic reinfusion fluid, 
the whole absence of acetate and the improvement of acid-base balance 
might explain the better intradia1ytic cardiovascular stability. 
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SUCCESSFULL TREATMENT WITH BICARBONATE DIALYSIS (BD) OF SEVERE LACTIC 
ACIDOSIS IN PHENFORMIN TREATED PATIENTS ON DIALYTIC TREATMENT (DT~. 
G. FUIANO, P. IMPERATORE, V. SEPE, R. IANDOLO, B. CIANCIARUSO, 
G. CONTE*. 
Departments of Nephrology, 2nd Faculty of Medicine of Napoli and 
Faculty of Medicine of Catanzaro*, Italy. 

INTRODUCTION 

Phenformin is a well recognized cause of lactic acidosis (1.2) 

for this reason, the health authorities of many Countries have 

withdrawn this drug: for istance, in the U.S.A. this is not available 

since 1977. Consequently, cases of phenformin related lactic acidosis 

are not frequentely reported in the recent literature. In this paper, 

we describe a case of severe lactic acidosis in a diabetic patient on 

regular dialysis treatment (RDT). 

Case presentation 

A 49 y.o. lady with chronic renal insufficiency ascribed to 

chronic interstitial nephritis and hypertensive state was started on 

RDT: at the initiation of RDT, glycemia was sligthly elevated. This 

abnormality was treated initially only with dietetic restriction; 

despite the diet, however, blood glucose levels continued to rise; 

two months after the onset of hyperglycemia, fast glycemic levels 

avaraged 200 mg/dl. Insulin therapy was started, obtaining the 

normalization of glycemia. In the same period, because of symptoms 

of acetate intolerance, the patient was switched on bicarbonate 

dialysis, with obvious intradialytic clinical improvement. After one 

month of insulin therapy, the patient refused to continue the 

prescribed sucutaneous administration and insulin was replaced by 

oral therapy with very low dose of phenformin (12.5 mg/day) + 

glybenclamide (1.25 mg/day). This therapy resulted in an initially 
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good control of glycemia. However, after the first seven days of this 

therapy, she developed progressive weakness, confusional and cloudy 

state of consciousness and was admitted in our Unit. At the admission 

time, a state of coma was observed; hyperventilation and sweating 

were also present; blood pressure was normal. Laboratory 

investigations showed, besides the values consistinq with the uraemic 

state (plasma urea 157 mg/dl; plasma creatinine 9 mg/dl; mild hyper­

phosphatemia and hypocalcemia; anaemia) severe hypoglycemia (32 

mg/dl) and acidosis (arterial pH 7.04, p02 121 mmHg, blood 

bicarbonate concentration 2.4 mmol/l). An initial diagnosis of 

hypoglycemia and severe metabolic acidosis was made; i.v. glucose and 

bicarbonate infusion was immediately started restoring normal 

glycemic levels, but with no clinical improvement. So, the observed 

severe acidosis was considered the most important cause underlying 

the critical state of the patient and an intensive bicarbonate 

dialysis program was started (initially 5 hours per day). The main 

laboratory parameters, including acid base balance, were checked 

daily; plasma lactate levels wer checked after 2 and 6 days from the 

admission. Arterial pH, blood bicarbonate and plasma lactate 

concentrations are depicted in figure 1. 
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Fig. 1. Behaviour of blood bicarbonate and serum lactate during 
admission. 
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As shown in the figure, a striking improvement of acid base balance 

and a prompt fall of lactic acid levels occurred; a parallel clinical 

improvement was also seen: the consciousness state rapidly ameliora­
ted since the second day of dialysis and resulted near completely 

normal after 5 days. Insulin therapy was restarted and after six days 

the patient was discharged. No relapse occurred in the followinq 

9 months. 

CONCLUSIONS 

Lactic acidosis is probably the most frequent cause of 

metabolic acidosis in hospitalized patients(3); among the exogenous 

factors causing lactic acidosis phenformin is the most frequently 

reported. This drug causes lactic acidosis by altering the redox 

state(4). Because of impaired renal excretion, phenformin can 

accumulate in renal insufficiency; in our patient severe lactic 

acidosis occurred with a dosage much lower than previously reported 

in uremic patients • In fact, Ewy et al. described the onset of 

phenformin related acidosis with a dosage between 75 and 150 mg/day. 

We observed similar effects with a dosage as low as 12.5 mg/day. This 

observation confirms once again that phenformin represents a high­

risk therapy in renal failure. Also the therapy of lactic acidosis 

secondary to phenformin is not well estabilished. In particular the 

use of bicarbonate infusion is controversed. We treated our patient 

with intensive bicarbonate dialysis obtaining a prompt and progressi­

ve improvement, probably by correcting the severe acidosis and by 

removing the drug. In conclusion, this report emphasizes that ohen­

formin is highly toxic ij renal failure also at very low dose and 

that intensive bicarbonate dialysis is a safe and effective way of 

treating lactic acidosis. 
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METABOLIC ASSESSMENT OF ACETATE-FREE BIOFILTRATION (AFBF). 
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F. Tentori, S. Andrulli, F. Locatelli. 
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INTRODUCTION. 

AFBF is an hemodiafiltration which utilizes a buffer-free dialy­

sate and hypertonic sodium bicarbonate as replacement fluid (1). It 

allows to overcome the side effects of acetate-dialysis as well as 

the clinical and technical problems of bicarbonate-dialysis such as 

bacterial contamination of dialysate and toilsome maintenance. 

The aim of this study is to evaluate the "adequacy" of AFBF as re­

gards depuration and electrolytes balance. 

PATIENTS AND METHODS. 

10 AFBF sessions were studied in 3 uremic patients stabilized 

in maintenance hemodialysis whose pre-dialysis body weight was 53.5~ 

7.7 kg. AFBF was performed utilizing a modified Monitral BSM/2 moni­

tor and AN 69, 1.2 sqm dialyzer. The foreseen buffer-free dialysate 

compositions was: Na 139, Ca 1.75, K 2, Mg 0.5, Cl 145.5 mmol/l. 

The replacement fluid contained 167 mmol/l of sodium bicarbonate. 

Blood flow was 350 ml/min and dialysate flow 469.7~40.4 m1/min; the 

mean duration of the sessions was 177.0+4.2 min. An ultrafiltration 

rate of 46.5~1.2 m1/min was applied to allow a body weight loss of 

2.9~0.2 kg and a replacement rate of 28.3 m1/min. A specimen of the 

influent dialysate was obtained by utilizing a suction pump throu­

ghout the session and checked for Na+, K+, Cl-, Ca, Ca++. All theef­

fluent dialysate was collected and checked for urea, creatinine, Na+, 
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K+, Cl-, Ca, Ca++, P04--, TC02 and gas-analysis. At the start and at 

the end of each AFBF session blood samples were drawn from the pati­

ents and checked for urea, creatinine, Na+, K+, Cl-, Ca, Ca++, P04-­

and gas-analysis. The depuration parameters and the mass balances we­

re evaluated. The protein catabolic rate (PCR) and the intersession 

hydrogen-ions generations (gH+) were also calculated. 

RESULTS. 

The electrolytes concentrations and the mass balances are shown 

in Table I. 

TABLE I: Electrolytes plasma concentrations (mmol/l) at the start 
(PCi) and at the end (PCf) and mass balances (MB, mmol) in AFBF. 

PCi PCf MB 

Na+ 142.5+2.8 146.7+1.2 -330.8+70.9* 

K+ 4.5+0.4 3.1+0.2 -45.5+12.2 

HC03 21.9+2.3 26.6+2.6 +185.2+85.3 

Ca 2.4+0.1 2.7+0.1 -5.8+1.5 
Ca++ 1.2+0.0 1.3+0.0 -4.8+6.5 
PO --

4 1.5+0.4 0.7+0.1 -20.3+3.9 

*Total Na. 

The depurative parameters, PCR and gH+ are shown in Table II. 

TABLE II: Depurative parameters, PCR and gH+ in AFBF. 

Urea i (mg/dl) Urea f (mg/dl) Creat. i (mg/dl) Creat. f (mg/dl) 

175.7+26.6 66.5+10.4 13.5+2.9 5.6+1.7 

Vb (1) Kd (ml/min) KT/V PCR (gr/kg/day) gH+ (mmol/week) 

31.7+4.0 173.6+14.4 0.96+0.09 1.1+0.1 345.7+51.3 

Urea i, Urea f: plasma urea concentration at the start and at the end 



of AFBF; Creat. i, Creat. f: plasma creatinine concentration at the 

start and at the end of AFBF; Vb: urea distribution volume (2); 

Kd: urea dialytic clearance; KT/V: dialysis adequacy index (3). 

DISCUSSION. 

In our patients AFBF provided an adequate depuration levels. 

The resulted Kd can provide a KT/V of 1, for 180 min of treatment, 

in patients with Vb of 31.5 1 (i.e. body weight = 54.3 kg). 

For patients over 54.3 kg or with Vb > 31.5 1 the treatment time 

should be adequately increased. 

In spite of hypertonic sodium bicarbonate infusion the sodium mass 

balance is acceptable. Some problems could arise when the intratrea­

tment weight loss or the plasma sodium concentration are low or when 

the sodium intake is higher than 100 mmol per liter of water: to 

avoid sodium balance being little negative or even positive the dia­

lysate sodium concentration should be reduced. 

The metabolic acidosis correction and the bicarbonate mass balance 

resulted satisfyng, considering the calculated gH+. 

The calcium balance is negative. This is due to the high ultrafil­

tration rates replaced with calcium-free fluid. 

CONCLUSIONS. 

In our patients, with mean body weight 53.5 kg, mean plasma so­

dium 142.5 mmol/l and mean intratreatment body weight loss 2.9 kg, 

AFBF allowed to obtain adequate depurations indexes and satisfyng 

electrolytes handling except for a negative calcium balance. 
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BICARBONATE AND CALCIUM BALANCE IN POSTDILUTIONAL HEMO­
DIAFILTRATION. 
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INTRODUCTION 

During Hemodiafiltration (HDF) the kinetics of bicarb~ 

nate and calcium involves both a convective loss through 

the filter into the dialysate and a diffusive uptake from 

the dialysate (1). A careful study of these phenomena is, 

therefore, necessary to avoid acid-base and calcium imba­

lance. Aim of this study was to evaluate the balance of 

both bicarbonate and calcium through the filter during 

postdilutional HDF. 

MATERIALS AND METHODS. 

The study was carried out in 4 patients on regular di~ 

lysis treatment with HDF. A capillary polysu1fone hemofi! 

ter, 1.0 m2 filtering surface was used (Be11co, Italy). 

Blood flow rate (Qbi) was 300 ml/min, dialysate contained 

35 mmol/L of bicarbonate and 1.75 mmo1/L of calcium. Mean 

ultrafiltration flow rate was 70 ml/min. The substituting 

fluid was a bicarbonate saline solution (HC03 40 mmol/L, 

Na+ 144 mmol/L and C1- 104 mmol/L. 

The study was carried out by measuring bicarbonate and 

calcium balance through the filter at different u1trafil­

trate flow rate (range 0 - 82.5 m1/min) which were obtai­

ned by modifying the transmembrane pressure without chan-
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ging Qbi. For each ultrafiltrate value two blood samples 

were simultaneously drawn at the hemofilter inlet and out 

let. On each sample blood pH, pCOZ and plasma total COZ 

(TCOZ)' total calcium and total proteins concentrations 

were measured. Plasma bicarbonate was calculated by dire­

ct measurement of plasma TCOZ, as suggested by Santoro et 

al. (Z): since TeOZ = O.03pCOZ + HC03, 
HC03 TCOZ - O.03pCO Z' 

Bicarbonate and total calcium balance through the filter 

was calculated as the difference between the amount of 

the solute at the filter outlet minus the amount of the 

solute at the filter inlet. The calculations were perfor­

med by using plasma solute concentrations and plasma volu 

metric flow rates. 

RESULTS AND CONCLUSIONS. 

The relationships between ultrafiltrate flow rates and 

bicarbonate balance and total calcium balance are depic-
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Fig.l. Relationship between ultrafiltration flow rate(Uf) 
and bicarbonate balance through the filter during HDF. 
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Fig.2. Relationship between ultrafiltration flow rate(Uf) 
and total calcium balance through the filter during HDF. 

ted respectively in Figs. 1 and 2. Analysis of these Fig~ 

res shows that, in postdilutional HDF, both bicarbonate 

balance and total calcium balance through the filter be co 

me negative at ultrafiltration flow rates greater than 50 

ml/min. Such effects results from the convective removal 

of both HC03 and calcium in spite of a diffusive solutes 

transport from dialysate to plasma. The reduction of plas­

ma flow, induced by the ultrafiltration process, however, 

may also play some role (3). 
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INTRA-ARTERIAL DIGITAL SUBTRACTION ANGIOGRAPHY (aDSA) 
FOR EVALUATION OF AV-FISTULAS IN HEMODIALYSIS PATIENTS 

P. KURZ, H.J. HERMANN, J. VLACHOJANNIS 

St. Markus Hospital, Frankfurt/Main, FRG 

INTRODUCTION: 

Despite all progress achieved in technique of dialysis, vascu­

lar access remains the most vulnerable point of chronic hemodialy­

sis treatment. The subcutaneous arteria-venous (av) fistula, as 

introduced by Brescia and Cimino in 1966, is still the fistula of 

choice. Problems arising from fistula account for 20 to 25% of the 

complications seen in patients on chronic hemodialysis. Conventio­

nal angiography and sonography, as well as clinical investigation 

are well established methods for diagnosis of fistula problems. To 

evaluate digital subtraction angiography (DSA) for diagnosis of 

fistula complications we investigated 35 patients by intra-arterial 

DSA (aDSA). 

MATERIALS AND METHODS: 

Thirty-five hemodialysis patients with vascular access com­

plications (diminished graft pulsation, signs of stenosis, diffi­

culties in cannulation, diminished flow during hemodialysis) were 

investigated by aDSA. Puncturing of the arteria brachialis was per­

formed with a 21 G needle and approx. 6 ml (maximum 10 ml) of con­

trast media were injected by hand. A non-ionic contrast media (10-

pamidol) was chosen to reduce irritation of the vessel wall. Digi­

tal angiography was performed by Siemens Angiotron (matrix 512 x 

256, 2 images per sec). Sonography scanning of the fistula was car­

ried out in 20 patients prior to angiographic visualization, per­

formed by a real-time scanner (Picker microview) equipped with a 

7.5 and 10 MHz transducer. 
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RESULTS: 

35 patients on maintenance hemodialysis treatment and with 

clinical signs of fistula malfunction were examined by aDSA. Thrombi 

in the venous part of the fistula could be found in 20 patients 

(complete occlusion in 12 and partial thrombosis in 8 patients). 

Stenoses were seen in 11 cases. The stenoses occured proximal to 

the anastomosis in 8 out of 11 patients (Fig. 1a). Multiple stenoses 

were found in 2 patients, in 1 case having a length of 10 cm. In 3 

patients a normal vascular pattern was seen. aDSA was performed on 

an out-patient basis and complication (small hematoma) was seen in 

1 patient only , when puncture of the A. brachialis did not succeed. 

Sonographic evaluation of the vascular access site was perfor­

med in 20 out of these 35 patients. Thrombi as the cause of fistula 

malfunction were seen in 11 patients. In 2 of these 11 patients par­

tial thrombosis of the fistula vein, as demonstrated by aDSA, were 

sonographically interpreted as total occlusion. In 2 other cases 

with multiple thrombi more proximal thrombi did not show up. Steno­

ses were demonstrated sonographically in 7 patients. In 1 patient 

with multiple stenoses these could not all be visualized. In 3 pa­

tients with angiographically proven stenotic lesions sonography re­

vealed fistula occlusion (Fig. 1b). However a small aneurysm filled 

with thrombotic material could be visualized by sonography only. In 

comparison to angiography sonography yielded a correct diagnosis in 

about 60% only. 

a b 

Fig. 1. a) aDSA revealed a long stenosis of the fistula vein (V) 
and the development of a collateral circulation. b) Sonography did 
not convey the differentiation between stenosis and total occlusion. 
(A = artery) 
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DISCUSSION: 

Angiography is the standard for the visualization of vessels. 

Conventional angiography requires a high flow rate of contrast media, 

achieved by a 16 or 18 gauge needle, and a relatively high amount 

of contrast media, which both can lead to unwarranted side effects 

especially in uremic patients (1). Sonography has been recommended 

for the diagnosis of vascular access complications as a non-invasive, 

simple and accurate diagnostic procedure (2,3). Especially extra­

vascular complications (hematoma, abscess) can easily be imaged by 

sonography and may be missed by angiography (4). However, stenotic 

lesions with a caliber of 3 mm or less and more complicated lesions 

(multiple thrombi or stenoses) cannot be easily imaged by sonography. 

With the development of digital subtraction angiography (DSA) 

some side effects of conventional angiography could be reduced (5). 

As the vessel of interest is punctered with aDSA a low flow rate of 

diluted contrast media is sufficient to obtain high-quality vascular 

images at very low intra-vascular iodine concentration. This allows 

the use of a very thin needle (21 G). Thus the danger of causing da­

mage to the vessel wall is minimized. Compared with sonography aDSA 

enables the visualization of the whole vessel tree and of stenotic 

lesions with a diameter of 3 mm or less. In addition a hemodynamic 

evaluation is possible by evaluating blood flow speed and flow di­

rection. aDSA is superior to sonography and is only a minor invasive 

procedure with a very low complication rate. aDSA should be perfor­

med prior to surgical fistula revision. 
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OXALATE CLEARANCE BY HIGH FLUX HAEMODIALYSIS USING 
POLYACRYLONITRILE MEMBRANES 
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1 Charing Cross Hospital London and 2 MRC Clinical Research Centre 
Harrow, UK. 

INTRODUCTION 

Hyperoxa1aemia is of importance because it may cause 

significant morbidity and mortality due to the tissue deposition 

of calcium oxalate crystals. It has been most extensively 

studied in the primary hyperoxa1urias but oxalate retention and 

raised serum levels also occur late in renal failure and 
hyperoxa1aemia is well documented in patients on treatment with 

haemodia1ysis and continuous ambulatory peritoneal dialysis 

(CAPD). There have been no studies however on the clearance of 

oxalate in patients treated with high flux dia1ysers. We 

therefore measured the clearance of oxalate in 6 patients on 
treatment with polyacrylonitrile dialysers (AN69HF). This was 

compared to the oxalate clearance in 5 patients on treatment with 
cuprophane dialysers, reported in a previous study (1). 

PATIENTS AND METHODS 

The 5 patients treated by cuprophane haemodialysis (Gambro 
flat plate 1.1 m2) had been on haemodia1ysis for a mean of 28 

months (range 15-43 months). The 6 patients studied during high 

flux haemodia1ysis (Hospal AN69HF 1.15 m2) had been on 

conventional heamodialysis for a mean of 11 years (range 7 months 

- 17 years) and were changed to high flux dialysis for a mean of 

4 months (range 0.5-6 months) prior to the study. All patients 
were dia1ysed for 6 hours twice weekly with comparable 

extracorporeal blood flows (250-300 m1/min). No patient suffered 
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from primary hyperoxa1uria, the age and sex distribution was 
similar in both groups and they had all been taking ascorbic acid 
100 mg daily as routine supplementation. 

Pre and post dialysis plasma oxalate was measured by a 

continuous flow assay using immobilised oxalate oxidase (2). The 

dialyser clearance of oxalate (DCOx) was studied using 
[14C]oxalate (3). Statistical analysis was by the student's t 

test. 

RESULTS 

The results of the study are shown in the table. The mean 
DCOx during high flux haemodialysis was 121 ml/min (range 
82-152) and was significantly higher than the DCOx during 
conventional haemodialysis using cuprophane (mean 85 ml/min, 

range 56-119). There was no significant difference between the 
pre-dialysis plasma oxalate concentration. Although the post 

dialysis plasma oxalate concentration was lower in patients 
treated by high flux haemodialysis, this difference was not 

statistically significant when compared to the patients on 
conventional haemodialysis. 

Table 
Comparison of plasma oxalate (POx) (umol/L) and dialyser 

oxalate clearance (DCOx) (ml/min) in patients treated with 

cuprophane (HD) versus AN69HF (HFD) haemodialysis. Results are 
represented as means (range). 

n age POx DCOx 

pre post 

HD 5 56 27 12 85 
(35-75) (12-63) (4-33) (56-119) 

HFD 6 50 23 6.8 121 
(25-60) (18-32) (2.8-14) (82-152) 

normal 1.3 - 3. 1 
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DISCUSSION 
The overall retention of oxalate despite its partial removal 

by dialysis may result in tissue accummulation in end stage renal 

failure with deposition in the myocardium, synovium, kidneys and 

peripheral blood vessels. This may cause myocardial conductive 

and functional abnormalities, erosive arthritis, kidney stone 

formation and peripheral vascular disease leading to ischaemic 

ulcers, shunt and fistula failure. Deposition may be enhanced by 
the development of hyperparathyroidism, the prescription of 

inappropriately high doses of ascorbic acid and may be related to 
the duration of dialysis. The increased efficiency of 

haemodialysis over CAPD has been previously shown. Although 

haemodialysis reduces the plasma oxalate and the clearance is 

only half that in normal subjects studied using similar 

techniques, pre-dialysis plasma oxalate levels remain 

elevated. The performance of high flux dialysers has not 

previously been described. 

This study has shown that DCOx is greater using high flux 
AN69HF haemodia1ysis in comparison to conventional cuprophane 

haemodialysis. The mean DCOx was 121 ml/min which is 67% of 
oxalate clearance by the normal kidney. Although the pre and 

post dialysis plasma oxalate levels were lower in patients 
studied with high flux dialysers than in patients on cuprophane 

dialysis, the difference was not of statistical significance. The 
study group however was small, and we suggest that the 

preferential use of high flux dialysers may avoid the 
complications of chronic hyperoxalaemia. Long term prospective 
studies are needed to see if the use of high flux dialysis leads 
to decreased morbidity from hyperoxalaemia. 
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TECHNICAL AND CLINICAL EVALUATION OF A NEW LOW FLUX POLY­
SULPHON MEMBRANE. 
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G.Emiliani*,L.Bragantini,M.Milan,R.Dell'Aquila,G.La Greca 
Depts. of Nephrology, Vicenza and Ravenna*, Italy. 

INTRODUCTION 
In recent years, the clinical use of highly permeable 
membranes has permitted the application of treatments 
with high convective transport thus overcoming the 
limitations imposed by the classic cellulosic membranes. 
However the introduction of these membranes has also 
created a new series of problems linked to their high 
permeability such as the need for ultrafiltration control 
machines, the requirement for replacement solutions and 
the high risk of backfiltration.In an attempt to overcome 
these problems while maintaining the advanta-ges of 
synthetic membranes ,a new low flux polysulphon membrane 
has been recently developed. The aim of this study is to 
evaluate the characteristics of this memb r ane in terms of 
solute and water transport in vitro and in vivo. 

METHODS 
In vitro experiments have been carried out on a pool 

of FRESENIUS F6 hollow fiber dialyzers(1.250 m2) in order 
to test hydraulic properties and permeability characteri­
stics of the membrane. The tests were devoted to establish 
flow-dynamic resistance of the device,obligate filtration 
rates and pressure profiles in response to different 
blood flows and finally, membrane ultrafiltration coeffi­
cient and solute sievings under different operational 
conditions. The in vitro studies were performed with 
human blood taken from voluntary donors. The blood was 
diluted with plasma to achieve an average hematocrit of 
28% and a mean plasma protein concentration of 5 g/dl. 
Blood was maintained at 37 degrees centigrade by a 
thermostating system. In vivo studies were also performed 
to evaluate the performances of the filter during 
dialysis at various blood flows and transmembrane 
pressures. Solute sieving and device ultrafiltration 
coefficient were measured during sessions of isolated UFo 

RESULTS 
~\~.! 

The blood flows allo­
wed by the device at dif­
ferent hydrostatic pressu 
res generated by gravity, 
are rema r kably high (2.05 
ml/mmHg).This observation 
demonstrates the good de­
sign of the blood ports 
and the geometry of the 
blood compartment that are 
confirmed also by the pres-
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sure profiles inside the 
filter at different blood 
flows.In detail the inlet 
pressure averages 250 mmHg 
at 500 ml/min of blood flow 
being this value obtained 
with a mean hematocrit of 
28%. The pressure drop is 
comparable to the one pre­
dictable on the basis of 
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300 ml/min of blood flow. The low resistance of the 
device and the low hydraulic permeability of the membrane 
allow for a significant reduction of the obligate ultra­
filtration as a function of the blood flow in comparison 
with other devices with highly permeable membranes (8.5 
ml/min of Qf at 300 ml/min of Qb). This behaviour is cri­
tical when the device is used for techniques requiring 
high blood flows. Under those conditions one of the main 
problems is the excessive ultrafiltration that must be 
counterbalanced by reinfusion of substitution fluids, or 
by the use of a positive pressure of the dialysate. This 
may complicate the treatment and enhances the risk of 
backfiltration. Whith F6 device the low spontaneous 
obligate filtration permits a better control of the 
dialysis session and reduces the risk of backfiltration. 
This point is confirmed in Figure 1, where the pressure 
profiles recorded at different blood flows are reported. 
The obligate filtration influences the changes of the 
oncotic pressure (n) and the pressure drop inside the 
fibres because of a change in blood viscosity. It can be 
observed that despite a higher pressure drop at high 
blood flows in the blood compartment, transmembrane 
pressure (TMP) remains always positive thus avoiding the 
risk of backfiltration. The ultrafiltration coefficient 
appears to be stable and reproducible. For TMP ranging 
between 250 and 350 mmHg, ultrafiltration rates range 
between 22 and 30 ml/min. This permits to calculate an 
average Device ultrafiltration coefficient K1 of 5.4 
ml/hr/mmHg (Figure 2). The plateau of the curve is 
reached at 500 mmHg with an ultrafiltration rate of 2300 
ml/hr; this value is mostly determined by the surface 
area of the device (1.25 m2). 
When the ultrafiltration coef 
ficient is considered per m2 
of surface area, it offers the 
real membrane UF coefficient 
(Ko) which in our experiments 
averaged 4.32 ml/hr/mmHg/m2 . 
Ko has a very low value consi 
dering the values presented by 
other polysulphon membranes. 
This demonstrates that the goal 

SOLUTE SIEVIHGS 
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of a low flux membrane has been successfully achieved\The 
other point of a good solute permeability has also been 
reached as demonstrated by figure 3.It must be noted that 
while sieving coefficient for small non charged solutes 
such as urea is near 1, slight differences can be noted 
for charged solutes probably due to Donnan's effect. 
Finally it should be noted that sieving values for inulin 
(0.89) and beta-2-microglobulin (0.55) are remarkably 
high confirming that despite its low hydraulic permeabi­
lity F6 membrane still represents an open membrane. 
The clinical results confirmed 
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the observations recorded in vi 
tro. The solute clearances are 
quite good reaching values near 
300 ml/min for BUN at 500 ml/min 
of Qb (fig. 4). The values re 
mains stable for the entire dura 
ticn of the session although a 
wide variability from one patient 
to another can be observed. The 
membrane presents a good biocompa 
tibility as demonstrated by the 
stability of the white cell and F'\./.t 300 400 500 
P I ate 1 et count dur i ng d i a I ys i S Blood Flow (ml/min) 

and by the extremely low complement activation. Beta-2-
microglobulin clearances differ significantly when 
measured from the blood and dialysate side, being the 
latter remarkably lower. This phenomenon can be explained 
by the adsorbitive capacity of the membrane that may trap 
large amounts of globulins in the polysulphonic structure 
as demonstrated by immunofluorescent studies. 

CONCLUSIONS 
In conclusion, the F6 device seems to maintain the 

advantages of a classic polysulphonic membrane overcoming 
at least in part the above mentioned problems. The low 
hydraulic permeability and the good blood path geometry 
allow for a marked reduction of obligate filtration rates 
and therefore for a significant reduction of the risk of 
backfiltration. The good biocompatibility and the excel­
lent solute sieving together with the relative low cost 
will probably widen the clinical application of this 
membrane and will make it as a modern alternative to 
cuprophan membrane. 
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ULTRAFILTRATION CONTROL IN SHORT TIME DIALYSIS 

S. Stiller, U. Schallenberg*, E. Ernst*, H. Mann,* 

Dept. of Medicine III (*: II), Technical University 
of Aachen, Pauwelsstr., D-5100 Aachen, FRG 

INTRODUCTION 

Further shortening of dialysis time to less than 

3 hrs requires not only considerable increase of 

solute clearance but also increase of ultrafiltration 

rate (UFR) to remove the same amount of fluid within a 

shorter time. Therefore, a method has been developed 

by us to control UFR according to changes in blood 

volume [1]. 

The method: Blood is continuously drawn from the 

extracorporeal circuit at a rate of 0,1 ml/h, 

thereafter diluted and hemolyzed. Absorbance of the 

hemoglobin solution is measured at 415 nm. The 

response time of the measured value is 2 min. 

Changes in hemoglobin concentration as a measure 

of relative blood volume are in good agreement with 

conventional measurements of blood volume like 

hematocrit, protein concentration, blood conductivity 

[2], and labelled erythrocytes. 

RESULTS 

From measurements of blood volume during 

conventional ultrafiltration (UF) it has been found 

that a decrease of blood volume of about 20% usually 

is tolerated by patients without drop in blood 

pressure. We tried to optimize UF by obtaining a 
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decrease of blood volume up to -20% as quick as possi­

ble with high initial UFR up to 3000 ml/h. Thereafter 

UFR was reduced to maintain a hemoconcentration of 

20%. In Fig. 1 this is shown compared wi th dialysis 

treatment of the same patient with constant UFR 

throughout a 5 hr dialysis run. 
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Fig. 1: Two different modes of ultrafiltration in the 
same patient. Dotted line: blood volume controlled UF. 
As can be shown with high initial and subsequent de­
creasing UFR the same amount of fluid can be removed 
within about half the time than with constant UFR. 

To provide a blood volume dependent control 

system we then tried to conduct UFR with a high rate 

in an on-off manner. Blood volume was allowed to vary 

between -13% and -17% (mean -15%). When the upper or 
the lower limit was exceeded UF was stopped or initi­

ated to the same amount. 
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Fig _ 2: On-off-control of UFR maintaining a decrease 
in blood volume of about 15%. Blood volume can be 
easily maintained at about -15% and most part of UF 
can be done within the first two hours. 

CONCLUSIONS 

Continuous hemoglobinometric measurement of blood 

volume during dialysis is a reasonable method to opti­

mize UF of fluid. Using this method UF can be adapted 

to the refilling of the intravascular compartment. 

Using high UFR which are controlled by a definite 

amount of hemoconcentration, fluid can be removed in 

about 2-3 hrs. Blood volume controlled UF seems to be 

a useful tool for further shortening dialysis time. 

REFERENCES 
1. Schallenberg, U., Stiller, S., and Mann, H. Life 
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RED CELL FRAGMENTATION (RCF) SYNDROME IN CHRONIC SINGLE NEEDLE 
DIALYSIS. 

R. HOMBROUCKX, A.M. BOGAERT, F. LEROY, L. LARNO, J.Y. DE VOS. 
Dialysis Unit, Kliniek Hogerlucht, Ronse, Belgium. 

INTRODUCTION 

Since the last decade there has been a trend towards a decrease 

in dialysis duration (by increasing the bloodflow)and towards single 

needle techniques - two strategies that negatively could influence 

the red blood cell (RBC) integrity -, we systematically screened for 

RCF during each dialysis session during 2 years, on the double head 

pump (DHP) unipuncture system in 30 chronic stabilised patients(pts). 

Other causes of intravascular hemolysis (HL) than the mechani­

cal destruction of RBC have been ruled out (e.g. serological fac­

tors, hemoglobinopathies, RBC-membrane defects, enzymatic deficien­

cies, micro-angiopathic factors, infectious agents, drug induced 

hemolysis, etc.). 

MATERIAL AND METHODS 

After an initial period of broad screening for HL, we selected 

as practical hemolysis index (HLI) the increase of lactic acid de­

hydrogenase (LDH) in the serum during dialysis. 

HLI= LDH concentration postdialysis 
LDH concentration predialysis 

~eware of artificial HL during blood sample taking and laboratory 

processing). 

RESULTS 

It appeared that the HLI per pt remained practically unchanged 

over several dialyses (more or less a constant factor per pt)(Fig.l) 

Only a few pts showed a HLI of 1 (= no HL). 
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Type of HL : 

- A broad hematological screening showed no differences between se­

vere and less hemolytic pts (no known genetic or acquired factors 

responsable for differences in HLI between pts). We had to conclude 

for mechanical ReF by exclusion of other causes of HL and by the 

appearance of fragmentocytes or schistocytes. 

- Then we looked for the site of HL in single needle dialysis : the 

observation that no central catheter dialysis pt showed any degree 

of HL, proved the needle tip to be the origin of the RCF. This was 

also proven by different needle-central catheter combinations for 

dialysis. 

Tests with different needle types were performed. 

We also tried to influence the degree of HL by adding 02, Vito C, 

glucose and ATP (pure or in combinations) to the dialysate,but this 

proved unsuccessful. A very limited benefit was encountered for 

Vito E as chronic p.o. medication. 

DISCUSSION 

1/ The symptoms during the dialysis session attributed to RCF 

were, with increasing degree of HL: nervousness, anxiety. epigastric 

malaise, nausea, headache, epigastric or retrosternal pain, vomitus, 

hypotension, cyanosis of lips and nailbeds. oesophagal spasms after 

dialysis, interdialytic hypotension, flushing, angina, shock, cyano­

sis, icterus. 

2/ We remarked the coincidence of several parameters, namely 

the predialysis level of LDH and bilirubin, a macrocytosis and a re­

ticulocytosis, but also a severe hyperferritinemia in high grade HLI 

pts.(In contrast to RCF in normal individuals, there is an important 

iron overload in hemolytic dialysis pts)(Fig. 2); this was liver­

biopsy proven in several pts. Previously unexplained liver test dis­

turbances and splenomegalies proved to be due to chronic RCF, and 

disappeared after HL reduction. 

CONCLUSION 

Think about RCF in cases of : 

- bad dialysis tolerance (hypotension, nausea, anxiety), recurrent 
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angina or even "infarction" during dialysis, interdialytic hypoten­

sion or oesophagal spasms. 

- anemia, reticulocytosis, macrocytosis, hyperbilirubinemia. 

- iron overload,"unexplained" liver test disturbances (llnon A - non 

B" - hepatitis) and splenomegaly, 

especially in chronic single needle dialysis on peripheral needles 

or catheter needles (too high shear stress in needle or catheter 

tip) • 
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HYPOTENSION AND CARDIAC ARRHYTHMIAS: A CONSEQUENCE OF 
LEFT VENTRICULAR HYPERTROPHY IN DIALYSIS 

V. WIZEMANN, W. KRAMER, G. SCHUTTERLE 

Dept. of Internal Medicine, Justus-Liebig-University of 
Giessen, D-6300 Giessen, F.R.G. 

It has been estimated that in 25 - 30 % of chronic 

dialyses episodes of symptomatic hypotension do occur. 

In the majority of publications the incidence of hyper­

tensive episodes has been attributed to differences in 

the choice of renal replacement methods. However, hypo­

tension is a late symptom of a chain of physiologic and 

pathophysiologic processes which vary largely dependent 

on the cardiovascular status of the patients. Thus, to 

prevent or treat hypotension adequately, the individual 

status of the cardiovascular system has to be evaluated 

before a potentially dangerous therapy is commenced. 

Cardiovascular events are the most common causes of 

death in chronic dialysis patients (1) and sudden death 

is a non-rare fatal complication in this patient popula­

tion (1, 2). In this paper we tried to characterize the 

cardiac status of dialysis patients in order to identify 

patients of risk. Furthermore, we want to address the 

issue whether sudden death or other significant cardiac 

arrhythmias are typical complications in dialysis pa­

tients with hypertrophied left ventricles. In non-renal 

patients with left ventricular hypertrophy sudden death 

has been described following changes of cardiac pre- and 

afterload as well as inotropism. It has been well estab­
lished that during dialysis all these three parameters 

are influenced. 
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Echocardiographic findings. 

209 pts on RDT were evaluated 

by M-Mode echocardiograms and 57 by 

Doppler-sonocardiography. Only 15 % 

had normal echocardiograms. 12 % 

had calcifications of angulus mi­

tralis, 15 % a sclerosis of aortic 

valve, 14 % thickening of the peri­

cardium. The main finding was the 
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presence of left ventricular hyper- ~ 5 

trophy (57 %) (LVH) and dilatation i 
~ of the left artrium (40 %). Pre-

sence of LVH was associated with a 

8.3 higher incidence of dialysis 

hypotension as compared to dialysis 

pts with echocardiologically normal 

INCIDENCE OF DIALYSIS 
HYPOTENSION 

n=10 

n.20 

Pts with normal Pts with LV 
rchocardiogram hyp.r trophy 

hearts (Fig. 1). Invasive measurements and pharmacologi­

cal stress testing of left ventricles revealed the pre-

sence of secondary hypertrophic cardiomyopathy in appro­

ximately 30 % of chronic dialysis pts (3), which occured 

in about one half of pts with LVH. Reduced diastolic 

compliance is common in that subgroup. It can be suspec­

ted that dialysis, where underfilling of the left 

ventricle is the final consequence of a series of 

counterregulatory events during ultrafiltration, leads 

to hypotension (4)". In a first step pts with LVH should 

be identified and short dialysis resp. rapid ultra­

filtration should be avoided in order to prevent 

dialysis hypotension (5). 

Cardiac arrhythmias. 

Since cardiac ectopies are a symptom but no disease 

the problem of arrhythmias in dialysis pts is inter­

related to the presence of coronary artery disease 

and/or LVH. Studying a large number of dialysis patients 

(n = 105) we could show that occurrance of significant 
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ventricular arrythmias is not dependent on dialyis or on 

the mode of dialysis therapy (6). However, by careful 

analysis we could demonstrate that significant premature 

ventricular beats were present in two thirds of pts with 

LVH and in three fourth of pts with confirmed CAD. Thus, 

detection of arrythmias asks for further cardiological 

evaluation to dialyze a pt safely. 

In summary, pts on chronic dialysis have a high 

prevalence of cardiac disease. Presence of left ventri­

cular hypertrophy is associated with dialysis hypoten­

sion on the basis of left ventriccular underfilling 

during ultrafiltration. It appears that dialysis hypo­

tension and sudden death are both sequelae of the same 

events occurring during dialysis. Hearts with LVH are 

sensible to reduction of cardiac pre-load, afterload and 

increase in inotropisms. Dialysis is associated to a 

considerable extent with all these unfavourable 

conditions. To prevent complications a careful 

cardiologic characterization has to be performed before 

regular dialysis is being commenced. In pts at risk the 

less aggressive renal replacement method is the most 

adequate. 
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ONE YEAR EXPERIENCE WITH SHORT DIALISYS USING A HIGH 

EFFICIENCY DIALYZER. 

J. ARTEAGA, M.J. SORBET, M. ASIRON 

Servicio de Nefrologia, Hospital de Navarra, 31008 

Pamplona, Spain. 

INTRODUCTION 

The treatment of IRC by Dialisys has been a techni­

cal process subjected to continuous changes. 

In the last ten years, average dialysis treatment 

time has decreased more than 50% (1), but in spite of 

the progress made in recent years we still have incom­

plete knowledge of the nature and biological importance 

of substances that pass through the membrane. 

At this moment, the new membranes give the possibi­

lity of assay a new protocol. 

We decided to short the time of dialysis and use a 

high surface dializer, high blood flow and bicarbonate 

bath. 

MATERIALS AND METHODS 

Eighteen patients (6 males and 12 females), with a 

mean age of 50 years (range 19-73) and a period of time 

on hemodialysis longer than 12 months, were included in 

this study. All patients had a stable hemodinamic situa­

tion, a vascular access able to deliver over 350 ml/min, 

an interdialytic gain weight lees than 3 kg and the pa­

tient's weight was less than 70 kg. 

We make a comparison between the old protocol using 

a cuprophan dialyzer of 1.3 square meters, 11 microns, 
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12 hours/week and a new protocol of short dialysis, 9 

hours/week using a dialyzer of cellulose acetate of 2.1 

square meters. Open circuit with precise volumetric con­

trol monitor was used always. 

In the control period the blood flow was nearly 250 

ml/min and the dialysate flow was 500 ml/min. The dialy­

sate bath was bicarbonate in 75% and acetate in 25%. In 

the short dialysis blood flow was kept over 350 ml/min 

and dialysate flow 500 ml/min. The bath was in all cases 

bicarbonate. 

Clinical and analytical controls were made at mon­

thly intervals. The blood samples were drawn after the 

longest interdialytic period. 

All patients were their own control. 

Table 1. Clinical and biochemicals parameters. 

Parameter 

Hematocrite 

Hemoglobin 

T. protein 

Sisto Press. 

Dias. Press. 

Body weight 

Calcium 

Phosphorus 

Uric Acid 

Urea 

Creatinine 

Potassium 

9h 

26.9 

9.2 

6.7 

141 

79 

59.7 

9.4 

4.8 

8.7 

1.9 

12.9 

5.5 

Acceptance 94% 

Muscle cramps 15% 

Hipotensive episodies 8% 

l2h 

25.4 

8.6 

6.3 

150 

83 

62.4 

9.5 

5.1 

8.7 

1.8 

13.1 

5.2 

p 

0.024 

0.054 

0.000 

0.009 

0.011 

0.001 

0.096 

0.039 

0.947 

0.613 

0.535 

0.022 



RESULTS 

Table 1 

parameters. 
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gi ves the main clinical and biochemical 

It can be seen that there is no difference for serum 

uric acid, urea or creatinine. The hematocrite, hemoglo­

bine and total proteins are slightly higher in the short 

dialysis schedule, while sistolic and diastolic pressure 

are lower. The phosphorus and potasium are less contro­

lled with the short dialysis. 

When we analyze the non numeric parameters we can 

see that there is a good acceptance to this form of 

treatment. Only one patient was removed because of into 

lerance. 

DISCUSSION 

A dialysis schedule requires at least four condi­

tions: 1.- Adequate clearence of small and middle molecu­

les. The NCDS (2) suggest that dialysis associated morbi­

dity was related to a high midweek blood urea and a low 

protein catabolic rate. 2.- A good control of ultrafil­

tration and Acid-Base equilibrium. 3. - A good patient IS 

tolerance. 4.- A competitive cost. 

Dialysis time can be shortened with membranes which 

are hightly permeable to middle molecules or increasing 

the active surface area of conventional membranes. 

We choose the second possibility because of economi­

cal advantages. At one year the results are satisfactory. 

The use of bicarbonate bath and monitor with volumetrica­

lly controlled ultrafiltration increase the cost per 

session 20% but this could be counterbalanced by a minor 

personal cost per session. 

REFERENCES 

1. Gotch, F.A. Kidney Int 33:s-100-s-104, 1988 

2. Gotch, F.A., Sargent, J.A. Kidney Int 28:526-537, 

1985. 



THE INFWENCE OF NIFEDIPINE Cl'l SERUM LIPIDS IN ElDERLY CH:RC:NIC 
DIALYSIS PATIENTS 

M. BENEDIK, R. KVEDER, J. DRlNOIlEX:!, J. VARL, A. GUCEK, M.MAIDIlRH 

University !>Blical Center, Depart:.mant of Nephrology, 61000 Ljubljana, 
Yugoslavia 

INl'mDUCTICl'l 

Hypertension is one of the llDst :inp:)rtant factors for the 

developrent of atherosclerosis in patients with chronic renal 

failure (CRF). Nifedipine, a calcium antagonist, has recently been 

reported to be a useful drug for the treatmant of arterial hyper­

tension in patients with CRF (1). Preliminary reports show that the 

use of Nifedipine may reduce total cholesterol in serum of patients 

with mild hypertension (2). Little infonnation exists in literature 

on its influence on serum lipids in patients with CRF. 

PATIENTS AND MImKDS 

In this study, 10 stable patients with CRF on chronic kidney 

replacenent program older than 60 years with arterial hypertension 

were included. This group consisted of 5 wanen and 5 man, with 

average age 63.5!2.3 years who were on chronic kidney replacenent 

program for 50 ! 36 IlOIlths (7 patients were on hem::xlialysis, and 

one each on CAPO, biofiltration and hellDfiltration). For the 

treatmant of hypertension the patients were given Nifedipine 
+ 

retard as a nonotherapy. Average daily dose per patient was 34 

21 ng (range 20-80 ng). The study lasted 9 IlOIlths. During the 

study, systolic and diastolic blood pressures were rreasured every 

3 IlOIlths by a marcury sphygm:::manareter; after a 30-minute rest, 

SltDking was not pennited before the measurenent. Mean arterial 

pressure (MAP) was estimated as follows: 

M1\P= pulse pressure/3 + diastolic blood pressure. 

At the beginning and in the end of the study, that is, after 
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9 nonths, serum lipids were neasured in the noming on an enpty 

stanach after 12 hours of fasting. Standard nethods of our 

laboratory were used for the determination of serum lipids. 

RESULTS 

At the beginning of the study the average systolic blood 
+ + 

pressure was 159 - 24 nm Hg, after 3 nonths 158 - 19 nm Hg, after 
+ + 6 nonths 168 - 16 nm Hg and after 9 nonths 159 - 9 nm Hg. At the 

beginning of the study the average diastolic blood pressure was 
+ + + 

91 - 10 nm Hg, after 3 nonths 89 - 8 nm Hg, after 6 nonths 93 - 9 

nm Hg and after 9 nonths 88 :!: 5 IlIII Hg. At the beginning of the 
+ + 

study the average MAP was 115 - 11 nm Hg, after 3 nonths 112 - 11 
+ + 

nm Hg I after 6 nonths 118 - 10 nm Hg and after 9 nonths 112 - 6 

nm Hg. These differences in blood pressures were not statistically 

significant (Student's t-test). 

Total serum cholesterol at the beginning of the study was 

5.68 :!: 1.23 IlIlOI/L and in the end dropped to 5.45 :!: 0.91 IlIlOI/L. 

IDL cholesterol decreased fran 3.2 :!: 1.09 IlIlOI/L at the beginning 

to 3.12 :!: 1.13 IlIlOI/L in the end of the study. Triglycerides 

decreased fran 2.2:!: 1.2 IlIlOI/L to 2.07:!: 1.13 IlIlOI/L, while HDL 

cholesterol rose from 1.15 :!: 0.44 IlIlOI/L to 1.3 :!: 0.50 mnol/L. All 

these differences were not statistically significant (Student's 

t-test) • 

The concentrations of total cholesterol, HDL cholesterol, and 

IDL cholesterol were within the nomal range of our laboratory, 

while the concentrations of triglice:rydes were about the upper 

limit of our laboratory. 

CCNCLUSIOO 

It can be concluded fran our data that Nifedipine retard has 

a favorable influence on serum lipids in elderly patients with 

CRF. In the future longer study ItUlSt be conducted to study the 

beneficial influence of Nifedipine on serum lipids. 
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EFFECT OF DIALYSATE CALCIU~1 CONCENTRATION CHANGES ON PLASMA CALCIUN 
AND PTH IN DIALYSIS PATIENTS TREATED WITH CALCIUfl CARBONATE AS A PHO­
SPHATE BINDER 
F.Malberti,M.Surian,A.Montoli,F.Barbisoni,F.Mercantini*,M.Marchini*, 
M.Ciscato*. 
Dialysis and biochemical units*,Ospedale Maggiore,LODI,Italy 

Even though the efficacy of calcium carbonate(CaC03)as a phosphate bi~ 

der has been documented since 1966(1),only recently its use in substi 

tution of Aluminum containing phosphate binders has been recommended 

in uremic patients in order to avoid the risk of aluminum accumulation 

and toxicity (2-5') • An extensive clinical use of CaC03 has been limited 

by frequent occurrence of hypercalcemia(2,4-6).Thus,the reduction of 

dialysate calcium concentration(DCa)to 1.5 mmol/l or less has been su~ 

gested to decrease the potential risk of hypercalcemia(a,4).The aim of 

our study was to evaluate whether the decrease of DCa from 1.75 to 1.5 

mmol/l was associated with a lower incidence of hypercalcemia and 

equal control of secondary hyperparathyroidism in hemodialysis pati~ 

nts treated with CaC03, as a phoshate binder. 

MATERIALS AND METHODS 

Twenty patients(20-62 yr old)with a biopsy proven mild osteophaty 

associated with negative aluminum staining,on chronic hemodialysis for 

6-l56(49~52)months were studied. Hemodialysis was performed for 4-5 hrs 

thrice weekly using 1-1.3 m2 capillary flow cuprophan dializer at QBof 
the 

300 ml/min in order to satisfyVcriteria 01 adequacy based upon urea 

kinetics analysis(urea Kt/V~l,dietary protein intake ramging between 

0.9-1.4 g/Kg/da~.All the patients were treated with CaC03 to control 

plasma phosphorus(PP).In 16 patients aluminum-containing phosphate bi~ 

ders had been discontinued 8-12 months prior to the initiation of the 
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study;4 patients had never taken aluminum gels. The duration of the 

study was 24 mos:during the first period(12 mos)the pts continued to 

be treated with the usual DCa(1.75 mmol/I,H-Ca) ,while during the sec~ 

nd period(12 mos)DCa was lowered to 1.5 mmol/I(L-DCa).Intradialytic Ca 

balance~determined collecting all the dialysate in a big tank)and ch~ 

nges of serum proteins and total(PCa)and ultrafiltrable(UFCa)plasma Ca 

were evaluated in 20 dialysis sessions during both H-DCa ahd L-Ca.UF 

Ca was measured in the ultrafiltrate obtained by disconnetting the d! 

alysate supply from the dialyzer and applying a negative pressure of 

300 mmHg by a suction pump, Throughout the study the dose of CaC03 was 

adjusted in order to maintaing PP(6,mg/dl.Also the dose of calcitriol 

was modified in order to maintain PCa between 9.5 and 10.5 mg/dl.Bes! 

des CaC03 ,no other P binders was prescribed.PP and PCa were checked 

montly;alkaline phosphatase(AP,normal range:85-220 IU/I)and PTH(COOH, 

Immunonuclear,normal:0.1-0.7 ng/ml)were measured at the beginning of 

the study and at the end of 1st and 2nd period. The frequency of hype£ 

calcemic(~ 11 mg/dl)and hyperphosphatemic(~ 6mg/dl)episodes during the 

2 periods was compared. 

RESULTS 

Net ultrafiltrate rate was 2.5!0.5 lduring the dialysis sessions in 

which Ca balances studies were performed.PCa and UFCa incresed and Ca 

Table 1. Intradialy tic Ca balance and pre to postdialysis changes of 
serum proteins and PCa and UFCa in relation to DCa. 

Dcalmmol/l) PCa mg/dl UFCa mg/dl Proteinsg/l Ca balance 
PRE POST PRE POST PRE POST mg/session 

H-DCa 9.8+ 11.6+* 6.0+ 6.6+* 65.7+ 75.5+* + 110+ - -
(1. 75:!:0.1) 0.6 0.7 0.5 0.6 4.0 7.7 180 
L-DCa 9.4+ 1O.2:!:§e6.0:!: 5.9:!:§ 64.4+ 73.3+* 98:!:§ 
(1. 53:!:0. 05) 0.7 0.7 0.3 0.3 3.1 7.0 61 

*=p < 0.001 and • p<0.02 vs PRE; § =p< 0.001 vs H-DCa 

was gained by the patients when H-DCa was used;on the contrary intra 

dialytic Ca balance was negative and UFCa unchanged,using L-DCa(Tab. 
1). Over 1 yr follow up on H-DCa,the frequency of hypercalcemia was 
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6.5% and unchanged(6.8%)during the successive 12 mos on L+DCa.Also the 

frequency of hyperphosphatemia was similar using ~Ca(13.5%)or L-DCa 

(16.5%).The daily dose of CaC03 ranged between 1 and 6 g throughout the 

study. The average dose of CaC03 was similar at the end of the two per! 
which 

odSi~ a similar and sactisfatary control of PP was achieved(Tab.2). 

PCa at the end of the study was higher than at the end tf first period 

in spite of a lower average daily dose of calcitriol(Tab.2).Hypercalc~ 

mia ,detected in 9 of 20 patients/was severe(>12 mg/dl)only in 1 pts. 

No pts developed permanent hypercalcemia,because all the hypercalcemic 

episodes were promptly reversible with adjustment of calcitriol dose, 

Without the necessityOCaC03 withdrawal.Over 1 yr of follow-up using 

H-DCa no change of AP(baseline:169~50 IU/l;after 12 mos:166~38)and PTH 

(2.9~1.8 ng/ml and 3.1~1.9 ng/ml)was detected. On the contrary,AP and 

PTH significantly increased during the successive treatment with L-DCa 

(Tab.2) • 
Table 2. Biochemical parameters at the end of 1st and 2nd period 

PCa PP AP PTH CaC03 'Calci triol dose 
mg/dl mg/dl IU/l ng/ml g/day )lg/day 

H-DCa 9.7+ 4.86+ 166+ 3.1+ 2.4+ 0.21+ 
0.4 0.70 38 1.9 1.0 0.13 

L-DCa 9.9+* 4.76+ 208+* 5.1+* 2.4+ 0.14+* 
0.4 0.91 59 2.9 0.9 0.09 

*=p <0.02 vs H-DCa 

CONCLUSIONS 
The freq.Jerx:y of Jwercalcania in 0\.1[' pts treated with ca<:Xl:3 is lcr.ter fum ttat I'ep£ 

rted in atrer sbJcly(2,4-6) ,due tn the use of lcr.ter <b;es of Ca<Xls am the selecticn of 
pts with less severe osteq>haty. Indeed, the oc:o..JreI'X::e of Jwercalcania was ooted most 
freqJent1y in pts with ba1e biqJSy proval Al-related CJf31:.EqJhat1'\Y(5).The rech.t:ticn of 
~t.e Ca ccntent fran 1.75 tn 1.5 llIIDl/l gives l1egfitive intradialytic Ca balances 

but 00es oot decrease the inciderx:e of Jwercalcania.r.breover,t-P and PlH levels increase 

~~ an aggrevaticn of secmdary l'\YIJerparatl'\}TOidisn in 0\.1[' pts. 
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CEREBRAL A TROPHY IN LONG-TERM HAEMoDIAL YZEo PATIENTS 

R. MUSOLINO, V. SAVICA*, G. TRDILo, P. DE DOMENICO, L. MARABELLo, A. 

BLANDINo**, L. SAL VI**, G. BELLINGHIERI* and R. DI PERRI 

Clinica Neurologica I, *Clinica Medica I, **Istituto di oncologia -

University of Messina, Italy 

INTRODUCTION 

In adult young patients on long-term regular haemodialytic treatment 

cerebral computed tomography (Cn scans have often revealed a high 

incidence of cerebral atrophy (CA) , even in the absence of clear 

neurologic or psychiatric symptoms (1). On this basis we performed a CT 

investigation on a group of asymptomatic selected haemodialyzed 

outpatients, distinguishing between geriatric and adult subjects, in 

order to detect the possible incidence and severity of CA. 

PATIENTS AND METHODS 

Our study was performed on 1B chronic haemodialyzed (11 adults, mean 

age 48.00~B. 77 yrs and 7 geriatrics, mean age 70.14~4.67 yrs), dialyzed 

three times a wk for more than 12 mos (average 4O.14~20.24 mos). 

All subjects underwent the following: - Neurological examination; 

- Laboratory blood tests including aluminium level (Perkin-Elmer 410) and 

acid-base balance; - Neuropsychological assessment including a battery 

of tests able to evaluate memory, attention and psychomotor 

performance; - CT of the brain. All the CT scans were performed 

according to Huckman et aI's criteria (2), in order to evaluate indexes 

of cortical and subcortical atrophy. The control group consisted of 60 

healthy subjects (40 adults and 20 geriatrics) matched by age and sex. 

Statistical evaluation was performed using Wilcoxon's test and regression 

line analysis. 

RESULTS 

On neurological examination our selected patients did not show 

nervous central system impairment, but 13 did have peripheral nervous 
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s\jstem involvement. On specific cognitive tests, a significant difference 

between the adult patients and their controls was found for memor\j 

quotient (MQ), short-term memory and attention. On MQ adult uremics 

significantly differed also respect to the geriatric controls (p / 0.05). 

CT scans revealed CA in 77.7'10 of patients.3 (1 adult and 2 geriatric) had 

cortical, 5 (4 adult and 1 geriatric) subcortical and 6 ( 4 adult and 2 

geriatric) diffuse atrophy. Considering cortical sulci width, adult uremic 

patients significantl\j differed respect to their controls (p 0.001), while 

they did not show any difference respect to the geriatric controls. 

Furthermore significant cortical sulci differences were not found 

between geriatric dial\jzed and geriatric controls. Cortical sulci width 

was higher in geriatric dial\jzed respect to adult dial\jzed (p -. 0.05). 

Ventricular width appeared to be higher in adult uremics respect to 

their control group (p.- 0.002). As regards this parameter no difference 

was found between adult dial\jzed, geriatric dial\jzed and geriatric 

controls. Geriatric dial\jzed significantl\j differed when compared to 

their control group (p < 0.002). No correlations were found between CT 

and neuroPs\jchological data. 

DISCUSSION 

In 77.7% of our patients CA was found, in agreement with Savazzi et 

al. (1). Adult patients appeared to be significantly more altered respect 

to their controls as regards cortical and subcortical atroph\j, while did 

not differ respect to geriatric patients and geriatric controls. CT 

findings seem to follow a parallel behaviour to memory data: adult 

uremics presented with values similar to those of geriatric controls. CT 

alterations did not show an\j correlation with neurops\jchological 

parameters, in agreement with Earnest et al. (3) and Gonzales et al. (4). 

On the contrary, other authors (5) found an important relationship 

between CA and cognitive impairment. These contradictor\j reports and 

the discrepanc\j between clinical picture and CT data could lead us to 

doubt the significance of CA, since it has been also ascertained that 

widening of cortical sulci and enlargment of the ventricles can be 

present in normal aging adults (6). However it is important to note, 

according to Willanger et al. (7) that, even if intellectual damage does 

not depend on the cortical atroph\j, subcortical damage should really be 

considered, since the ventricular cavities enlargment has shown a more 
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specific correlation with the decay of higher brain functions. 

In our study the parallel behaviour of memory impairment and CT 

alterations suggests that chronic toxaemia, even in absence of aluminium 

toxication, could determine a praecox decay of mental functions, 

together with morphological and structural alterations, i.e. CA. These 

findings could be explained by different concomitant mechanisms, such 

as chronic anemia (1), PTH effect (8), sudden pressure variations (9), 

modifications of brain density caused by the dialytic session (10). All 

these factors could act in uremic patients to determine CA and 

intellectual impairment. 
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BENEFICIAL EFFECT OF DESFERRIOXAMINE ON THE ANAEMIA OF A 
HAEMODIALYSIS PATIENT WITHOUT ALUMINIUM OR IRON OVERLAOD. 

R. CUVELIER, P. DECEUNINCK, G. MOUlIGNEAU 

Department of Medecine, Clinique du Refuge, MOUSCRON 
7700, BELGIUM. 

INTRODUCTION 
Desferrioxamine (DFO) has been proved to be effective in 

the traetment of the anaemia of haemodialysis (HD) pa­

tients with aluminium (AI) (1) or iron (2) overload. 

We report the beneficial effect of DFO (Desferal I eiba) 

on the anaemia of a 62-year-old woman treated for 3 

years by HD in whom we found no evidence of Al or iron 

overload. 

CASE REPORT see figure 

After her first two packed red cell transfusions near the start of 

HD, we were unable to find any compatible packed cell preparation 

for further transfusions for this patient. 

Blood studies revealed that after the transfusions she had develo­

ped antibodies towards a high-frequency red blood cell ~ntigen 

(public antigen), namely Er (3). The life-span of transfused label­

led homologous red cells Er(a+) was demonstrated to be very shorte­

ned (t 1/2 of Cr red blood cell : 7 h N: 25 - 33 days ) as the 

result of the anti-public antibodies. 

Before DFO therapy, anaemia was severe, normochromic (mean 

cellular haemoglobin concentration 33.3 g/dl), normocytic (mean 

cell volume: 89 fl) and unchanged after three courses of parente­

ral iron therapy. 
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Two courses of DFO of 17 and 11 weeks were administered. DFO 

was infused weekly during the last hour of a routine HD with a 

polyacrylonitrile (AN69-S) membrane (Biospal 2400 S, 1 m2, Hospal) 

in a dose of 40 mg/Kg body wt, associated with a daily dose of 125 

- 250 mg of oral ferrous sulfate. The two courses of DFO therapy 

induced a progressive increase of haemoglobin which rapidly return 

to baseline after DFO withdrawal. Serum ferritin and Al concentra­

tions before and during DFO therapy are indicated as well as the 

values of the DFO infusion test (serum Al before and 48 hours after 

the first DFO dose). 

Hb(g/dl) ... 
IRON IV DFO DFO 

1984 85 86 87 88 t 

fERRlTlNE 15 15 
1~./1l 

22 3. 36 4" 5 16 55 

ALUMINIUM 36 
33 ~4 66 3" 

1~./1l 
DFO TEST 

64 

COMMENT 

Al and/or iron accumulation in this patient is unlikely 

water used to prepare dialysate is desionised resulting in 

a water Al concentration lower than 0,5 pg/l. 

the patient uses moderate doses of AI-containing phosphate 

binders. 

serum Al levels are consistenly lower than 100 pg/l with no 

rise of serum Al during DFO therapy. 



serum ferritin a reliable indicator of iron body stores is 

normal in this non-poly transfused patient. 

anaemia is non microcytic as in Al intoxication. 

Mechanisms of improvement of anaemia of this patient 

during DFO therapy are speculative : 

mean cell volume remain unchanged at variance with patients 

with AI-induced microcytic anaemia treated with DFO (4). 

despite concommitant oral iron supplement, serum ferritin 

decreases beyond normal values; this may indicate beyond the 

expected iron-chelating effect of DFO, better ferrous iron 

utilisation for heme biosynthesis. Iron supplement in associa­

tion with DFO may be relevant for therapeutic efficacy. 

Hosokawa and al(5) demonstrated in chronic HD patients a signi­

ficant correlation between corpuscular zinc levels and the 

severity of anaemia. The mechanism of action of DFO in anaemia 

of this patient could be the result of chelation of toxic 

trace metals other than Al or iron. 
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TRANSIENT ERYTHROCYTE VOLUME (XCV) INCREASE II HEMODIALYSIS 

R. Gellert., Z. Billip-Tomecka 

Department of Medicine, Warsaw Xedical School, Warsaw, Poland 

Blood volume changes during hemodialysis can be computed 

using simple laboratory blood tests (1, 2, 3). These methods do not 

take into account the possible water shifts between plasma and blood 

cells, a phenomenon reflected by XCV changes. The aim of this study 

was to reinvestigate the XCV changes due to dialysis, both in vessels 

and in blood passing the dialyser. 

Xaterial and Xethods 

125 uncomplicated dialysis treatments were performed in 25 

adult, stable, chronically hemodialysed men and women. Gambro's AK-10 

artificial kidney and 1.0 m2 hollow fiber dialysers were used. The 

acetate, glucose-free dialysis fluid contained 137 mmol/l of sodium. 

Transmembrane pressure (TMP) was adjusted to reduce body weight by 

1kg in 60, 120 or 180 minutes of observation (groups A, Band C 

respectively), or was 90, 40 or 300 mmHg throughout the fifteen­

minutes sessions performed at the initial of treatment (groups D, E 

and F respectively). In groups E and F the dialyser did not contain 

any dialysis fluid. Blood samples were taken from the A-V fistula at 

the beginning of each session and from the arterial and venous part 

of dialysis tubing at the end of each observation. Hematocrite (Hct) 

was determined by microhematocrite method, hemoglobin (Hb) by 

cyanomethemoglobine method and erythrocyte count (E) by a 

semiautomatic counter (Picoscale, Hungary). The mean corpuscular 

volume (XCV), mean corpuscular hemoglobine (XCH) and mean corpuscular 

hemoglobine concentration (XCHC) were computed using the routine 



411 

formulas (Hct/E, Hb/E and Hb/Hct respectively). Student's t-test for 

paired data and analysis of variance were used for statistics. All 

data are presented as mean±SD. 

Results 

The changes of KCV are presented in Table 1 and Table 2 for 

intravascular and intradialyser data respectively. 

Table 1 
Intravascular KCV, KCR and KCRC during hemodialysis (percent of 
predialysis value) 

Group Duration KCV KCH KCHC 

of obs. [ %1 [ %] [ %l 

D 15' 100.34±5.80 99. 82±7.49 99. 49±4. 90 

A 60' 99. 49±4.57 100.38±7.57 100.91±6.26 

B 120' 100.28±2.60 102.80±9.29 100. 62±4. 85 

C 180' 97. 34±6.85 99.50±7.06 97. 61±6. 35 

Table 2 
KCV Changes due to bypassing the dialyser 

Group Time from UP Dial. t,. KeV" nb 

start [ mmHgl fluid (fll 

D 15' 90 + 4.61±6.31" 20 

A 60' 200 + 3. 1U3. 74'* 30 

B 120' 90 + 2. 94±6.22" 20 

C 180' 50 + 2.10±4.47 15 

E 15' 40 3. 95±7. 68 15 

F 15' 300 2.17±4.50 15 

value next-to-dialyser minus prior-to-dialyser 
b n=number of dialysis sessions 
# p<0.05i • p<O.OOl; 

The intradialyser erythrocyte swelling significantly 

decreased along with the time of treatment (F<0.05). 

The mean diameter of erythrocytes entering the dialyser was 

8.5±0.8~ and 9.8±0.8~ when leaving the dialyser (p<O.Ol). 
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Discussion 

No change of erythrocyte indices could be observed for 

blood taken prior to the dialyser regardless of duration of 

observation and TMP, This is in agreement with data reported by 

others (1-5), 

Passing the dialyser caused significant increase in XCV and 

erythrocyte diameter, The erythrocyte swelling decreased along with 

the time, disappeared in the third hour of hemodialysis and was 

observed only at the presence of dialysis fluid within the dialyser, 

These data suggest that osmotic shifts occurring in the dialyser can 

result in water influx into erythrocytes, The similar finding within 

the vessels was demonstrated by Fleming et al., when 126 and 154 

mmol/l of sodium concentration dialysate was used (6). 

In every minute erythrocyte entering the dialyser swelled, 

At the same time no change in XCV was observed in blood taken from 

the A-V fistula. Thus the cell swelling was only transient, and 

disappeared quickly. 

We conclude that erythrocyte volume can change very easy 

and qUickly. This should be taken into account in nondirect-method­

determinations of blood volume changes during dialysis, 
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ASSESSMENT OF LIVER ABILITY TO BIOTRANSFORMATION OF 

ANTIPYRINE IN URAEMIC PATIENTS ON REGULAR P~~ITONEAL 

DIALYSIS TREATMENT 

A. Grzegorzewska, Z. Lowicki, E. Chmara, A. Mrozikie­
wicz, K. B~czyk 

Departments of Nephrology and Clinical Pharmacology, 
K. Marcinkowski's Academy of Medicine, Poznan - Poland 

INTRODUCTION 
Data on hepatic elimination of drugs in experimen­

tal uraemia and in uraemic patients indicate either the 
induction of hepatic enzymes or their inhibition /1-6/. 
Our paper concentrates on the evaluation of liver abi­
lity to biotransformation of drugs expressed by antipy­
rine eli~ination in uraemic patients regularly treated 
with peritoneal dialyses. 

MATERIALS AND METHODS 
Examinations were performed in 10 HBs-negative 

patients with end-stage renal disease treated with in­
termittent peritoneal dialyses during 2 - 14 months. In 
all patients gam~a-glutamyltranspeptidase activity as 
well as glutamic pyruvic oxaloacetic a~inotransferases 
activities were normal. The control group in examina­
tions of antipyrine elimination consisted of 13 healthy 
physicians. 

Antipyrine was given orally at the dosis of 18 ~g/ 
/kg b.w. The blood samples were taken before antipyrine 
administration and after 3, 6, 9, 12, 18 and 24 hours 
from its ingestion. Antipyrine was quantitated by the 
method of Brodie et ale /7/. The elimination constant 
rate /k/, biologic plasma half-life ItO,5/' distribu­
tion volume IVdl and plasma clearance /Clpl of the drug 
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were calculated using one-co~part~ent ~odel. The results 
were statistically analysed with Spear~an tests. 

RESULTS 
Phar~acokinetic parameters of antipyrine, shown in 

Table 1, did not differ significantly in both exa~ined 
groups. There was no significant correlation between 
antipyrine phar~acokinetics and duration of dialysis 
treat~ent in urae~ic patients as well as between the 
drug phar~acokinetics and body weight of these patients 
and healthy persons. 

Table 1. Antipyrine phar~acokinetics in periton~a*ly 
dialysed uraemic patients and healthy persons /x - SD/. 

k /hr-1/ 

to 5 /hr/ 
Vd'/l/ 
Clp /~l/min/ 

Uraemic patients 
n = 10 

0,069 :!: 0,043 
+ 13,2 - 6,8 
+ 44,9 - 9,3 
+ 50,2 - 30,2 

DISCUSSION AND CONCLUSIONS 

Healthy persons 
n = 13 

0,084 :!: 0,057 
+ 11,8 - 8,1 
+ 34,3 - 24,8 
+ 33,6 - 30,2 

HBs-negative patients with end-stage renal disease 
regularly treated with peritoneal dialyses do not show 
the delayed antipyrine eli~ination. It indicates that in 
dialysed patients the cytochrome P-450 content in hepa­
tic ~icroso~es is not significantly decreased, so the 
liver ability to the oxidative metabolism of other drugs 
can be also not deteriorated. 

In nondialysed uraemic patients the liver eli~ina­
tion of some drugs is delayed /3,6/, but during regular 
dialysis treatment the oxidative metabolism can be even 
enhanced /5/. Fine et ale /1/ observed an acceleration 
of the conjugation of sulphadimidine when some patients 
were reinvestigated after regular dialysis therapy had 
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been started and Held et ale /2/ showed an accelerated 
phenylbutazone conversion in dialysed patients. Single 
hae~odialysis, however, does not influence antipyrine 
pharmacokinetics /4/; our data indicate that values of 
these para~eters do not depend on the duration of regular 
dialysis treat~ent. 

A great dispersion of antipyrine pharmacokinetics 
observed in healthy persons as well as in dialysed pa­
tients ~ust, however, be ~entioned. This individual va­
riability indicates either the great interpersonal diffe­
rences in this drug metabolism or the influence of extra­
hepatic factors /8/. Our exa~inations did not reveal 
a significant correlation between antipyrine pharmacoki­
netics and body weight of uraemic and healthy persons 
but Fraser et ale /8/ observed higher values of antipy­
rine biologic half-life in patients with greater body 
weight. Because of this variability, the assesssment of 
hepatic oxidative metabolism by antipyrine test in indi­
vidual patients we regard as helpful only in recognizing 
of more pronounced deviations fro~ normal hepatic status. 
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CLINICAL PITFALLS OF SHORT-TERM DIALYSIS 

STEPHEN SANDRONI, ROBERT PATTON, GREGORY BEALE, BETTY DILLMAN 

Division of Nephrology, University Hospital, Jacksonville, Florida, 
USA 

INTRODUCTION 

The initial evaluation of recently introduced modalities such 

as short-term high efficiency dialysis has concentrated appropri­

ately on two areas: morbidity and adequacy of dialysis (1). Such 

data allow comparisons with conventional hemodialysis, but give 

little guidance as to the actual practical implementation of the 

newer modalities. Our phased implementation of short-term dialysis 

in a large hemodialysis population has revealed several problem 

areas. We have learned that these problems are not unique to our 

center. 

The program which we implemented consisted of these factors: 

QB=350 ml/minute or greater, QD=500 ml/minute, 15 gauge needles, a 

large surface area high efficiency membrane, bicarbonate dialysate, 

and ultrafiltration monitoring. A morbidity study performed prior 

to initiation of the program served as a baseline for acute morbid­

ity observations made during the initial implementation of the 

short-term program. During our initial experience the mean reduc­

tion in treatment time was one hour (from 4 to 3 hours). Subsequent­

ly shorter times have been achieved for many patients. Currently 

there are 115 patients in the short-term program. 

We identified problems in five areas: compression of morbidity, 

water quality and machine rinsing technique, local evaluation of 

performance of equipment, logistics of increased patient and equip­

ment turnover, and increased need for patient counseling. 

PROBLEM AREAS 

COMPRESSION OF MORBIDITY. Morbidity will vary with the patient pop-
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ulation, skill of the staff, and experience with the equipment. We 

examined two parameters of acute morbidity: hypotension requiring 

saline infusion and morbid events requiring a physician's interven­

tion. Observations of 34 patients during our initial six-month 

short-term experience revealed no significant difference in these 

parameters compared to the baseline period (2). This means that the 

frequency of morbid events was actually increased per unit time, 

and patient observation became more important. 

WATER QUALITY AND MACHINE RINSING TECHNIQUE. De-ionization water 

treatment with downstream charcoal filtration had provided us with 

good quality water for three years prior to the short-term program. 

Informal discussions with manufacturers and other centers indicate 

that at this time many users believe that reverse osmosis systems 

provide more consistent water quality, and it has been recommended 

that reverse osmosis systems be employed for high volume needs (3). 

We mix our own bicarbonate solution using commercial powder. This 

method led to several episodes of precipitation of the bicarbonate 

bath within the dialysate pathway. Use of an in-line pH meter re­

vealed episodic pH variation of our water supply prior to prepara­

tion of bicarbonate bath; subsequent preparation of bicarbonate 

solution was done only within strict pH limits and has prevented 

recurrence of this problem. Bicarbonate solution is now prepared 

daily. Discussions with other centers reveals that this problem has 

occurred also in the setting of failure to provide periodic rinsing 

of machines with citric acid a procedure unknown initially to 

ourselves and others which has only recently become widely recom­

mended by manufacturers. In addition to rinsing of the dialysate 

pathway, a bleaching technique is necessary for proper maintenance 

of some ultrafiltration modules. Lack of standardization of the 

newer equipment results in the need for different rinsing and 

bleaching requirements for machines from different manufacturers. 

LOCAL EVALUATION OF PERFORMANCE OF EQUIPMENT. Centers wishing to do 

short-term dialysis generally need to acquire bicarbonate dialysate 

capability and some form of ulfiltration monitoring. This can be 

accomplished either by acquiring new machines or by adding modules 

to existing equipment. Performance in-situ cannot be inferred. 

Despite the manufacturer's claims, add-on modules were not immedi-
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ately compatible with existing machines and required repeated visits 

by the manufacturer before the performance approximated that which 

was advertised. Recurrent electrical problems involving up-graded 

and new machines caused us to investigate power requirements. Our 

engineers estimate that some of the equipment requires 4 times as 

much electricity as our conventional equipment. 

LOGISTICS OF INCREASED PATIENT AND MACHINE TURNOVER. We could theo­

retically perform 33% more treatments with the same staff in the 

same space and same length day with short-term methodology. In 

reality we have achieved only a 12% increase to date. The more 

varied treatment times have complicated the scheduling of patients, 

many of whom are elderly and require assistance with transportation. 

Preparation time for the extra treatments subtracts from available 

time for the treatment itself. It appears that the increased 

patient and staff traffic caused by the additional treatments also 

causes delays; better results may be possible by utilizing a larger 

and more open area; this would be an additional expense. 

INCREASED NEED FOR PATIENT COUNSELING. In our two year experience 

we have noted improved chemistries and stable inter-dialytic fluid 

gains for 85% of the patients. In addition we have noted a reduc­

tion in the number of missed treatments. However 15% of the patients 

have had deterioration in chemistries and marked increases in inter­

dialytic fluid gains. Dietary histories and kinetic modeling sup­

port the view that some patients view short-term dialysis as an 

opportunity to eat and drink in an uncontrolled fashion. Counseling 

has been effective with some of these patients; but for now about 

half of them or 7% of our total population have been returned to 

conventional dialysis. 
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FARMACOKINETICS OF CHLORDESMETHYLDIAZEPAM IN PATIENTS ON REGULAR 
HEMODIALYSIS. 

J. Sennesael*, D. Verbeelen*, L. Vanhaelst** and SR Bareggi*** 
Department of Nephrology(*) and Pharmacology(**), Academisch 
Ziekenhuis - Vrije Universiteit Brussel, Belgium. Department of 
Pharmacology, Chemiotherapy and Medical Toxicology(***), Univer­
sita degli Studi, Milano, Italy. 

Introduction 

Chlordesmethyldiazepam (CDDZ) is a 1,4-benzodiazepine. Farmaco-

kinetic data in humans after single- and multiple-dose oral and 

intravenous administration showed a long half-life, extensive 

biotransformation and low clearance (1). Only one brief report 

(2) shows that diazepam has shorter half-life and higher clear-

ance in patients with renal failure. It seemed therefore worth-

while to study in patients with renal failure the pharmacokine-

tics of CDDZ both after intravenous and oral administration. 

Materials and methods 

Nine patients on regular hemodialysis treatment (RHD) with 

uncomplicated renal failure, 33 - 76 years old, weighing 36 - 89 

kg were studied. None of the patients received drugs affecting 

liver metabolism. Six healthy volunteers, described elsewhere 

(1), served as controls. 

CDDZ, 2 mg was given orally as tablet or intravenously at 8 a.m. 

after an overnight fast. Nine patients received an intravenous 

dose of the drug, four patients received both formulations fol-
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lowing a crossover randomized sequence with an interval of four 

weeks between doses. Venous blood was drawn into heparinized 

tubes 5 minutes before drug administration and 10, 20, 30 minutes 

and 1, 2, 3, 4, 6, 8, 12, 24, 48, 72, 96, 168, 216, 264, 312, 360 

and 512 hours afterwards. 

Plasma eDDZ was determined by electron-capture GLe after extrac­

tion into toluene (3). Plasma concentrations of eDDZ were ana­

lysed by iterative nonlinear least-squares regression analysis 

(4). One or two compartment models with first order absorption 

were used as appropriate. The following relevant kinetic parame­

ters were determined: peak plasma concentrations (CMax), time 

for achievement of peak levels (TMax), elemination half-life 

(T1/2), area under the plasma concentration-time curve 

(AUe 0 - co ), clearance (el), apparent volume of distribution 

(Vd) . 

Results 

Mean (± SEM) kinetic parameters for intravenous eDDZ in patients 

and controls, respectively, were as follows : T1/2, 116 (±21) vs 

112 (±28) h. (NS); el,0.29 (±0.06) vs 0.21 (±0.03) ml.min-1.kg-1 

(NS); Vd, 3.86 (±0.34) vs 1.7 (±0.19) l.kg-1 (p < 0.01). 

Mean (± SEM) values of kinetic parameters in the four patients 

who received both intravenous and oral formulations of the drug, 

respectively, were as follows T1/2, 177 (±30) vs 207 (±51) h. 

(NS); AUe, 2154 (±873) vs 1757 (±432) ng.h.ml-1 (N.S.); Tmax, 

0.2 (±O.O) vs 3.5 (±1.0) h.(p < 0.01); Cl,0.23 (± 0.08) vs 0.26 

(± 0.03) ml.min-1.kg-1 (NS); Vd, 2.9 (± 1.3) vs 4.9 (± 1.7) 
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l.kg-1 (NS). 

None of the patients showed any significant modification of car­

diovascular and respiratory function. Patients complained for 

only few and slight side effects (mostly sleepiness). 

Discussion 

The results of this farmacokinetic study show that patients on 

regular hemodialysis have clearance and elimination half-life 

similar to healthy subjects but a sli'::lhtly larger volume of dis­

tribution (1). In renal failure, an increase of volume of distri­

bution has been reported for several drugs such as antibiotics, 

phenytoin, naproxen and is generally explained as being a 

consequence of a decrease of plasma protein binding (5). 

As previously shown in healthy subjects (1), there were no sig­

nificant differences in the AUC values between intravenous and 

oral administration, indicating a good systemic bioavailability 

of the drug after oral dosing. 
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EFFECT OF POLYACRYLONITRILE MEMBRANE UPON PLASMA OSTEOCALCIN 
AND iPTH LEVELS IN PATIENTS ON MAINTENANCE HEMODIALYSIS 

V.STEFANOVIC, S.KOSTIC, S.STRAHINJIC 

Institute of Nephrology and Hemodialysis, Faculty of Medicine, 
Nis, Yugoslavia 

INTRODUCTION 

Renal osteodistrophy is a major complication of end-stage 

kidney disease. Determinations of iPTH in chronic renal failure 

patients with assays directed toward the middle and C-terminal 

portion of PTH have provided a reliable index of the progres­

sion of secondary hyperparathyroidism (1). Osteocalcin, a 

noncollagenous protein, has also been implicated in the reg­

ulation of skeletal metabolism (2). It is cleared by glome­

rular filtration and accumulates in renal insufficiency (3). 

The aim of this investigation in end-stage kidney disease 

patients on maintenance hemodialysis (HD) was to study acute 

and chronic effects of dialysis membrane upon plasma osteo­

calc in and iPTH levels. 

MATERIALS AND METHODS 

Twenty-four patients on HD from 18 to 103 months, mean 

51!23, were studied. HD was performed for 4 hours on 1 sq.m 

dialyser, three times a week. Dialysate was made from 

deionized water and contained .1.75 mmol/l calcium and 0.75 
mmol/l magnesium. None of the patients received vitamin D 

metabolites or glucocorticoid therapy. 
Immunoreactive C-terminal and middle region PTH were 

determined in heparinised plasma by commercial radioimmunoas­
says (RIA) from Mallincrodt (W.Germany). Osteocalcin was 

determined by a competitive, double antibody RIA kit from CIS, 
France. Means ~ SD are given throughout. Statistical signi­

ficance was estimated by the Student's t-test for unpaired 

samples. 
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RESULTS 

Acute effects. 

In 6 patients blood samples were obtained before, 1 h, 

2 h, and 4 h after HD on cuprophan plate dialysers (Zdravlje­
Travenol) or PAN plate dialysers (AN69, Hospal) of 1 sq.m. 

In patients dialysed with PAN membrane a significant decrease 

of plasma osteocalcin (p<O.Ol) and both midregion (p<O.OOl) 
and C-terminal {p<O.Ol)iPTH was demonstrated (Fig.l). 

0'2'4012'" 0'2S. 

HD('I 

Fig.l . Plasma osteocalcin and iPTH levels during HD with 
a cuprophan(Lr-ld and PAN{0-0 )dialyser.*p<O.Ol,**p<O.OOl 

Chronic effects . 
Patients were transfered from the usual HD treatment 

with cuprophan to PAN dialysers of 1 sq.m. Lower plasma 
osteocalcin and midregion iPTH levels were found after a 
three month treatment on AN69 membrane, however, the dif­
ference was not significant (Fig.2). 

--.-- j 
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Fig.2. Pre-dialysis osteocalcin and iPTH levels in HD 

patients treated for 3 months with cuprophan and PAN membrane. 
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DISCUSSION 

Our results demonstrate a strong correlation between post­

treatment plasma osteocalcin and iPTH fragments and the 

membrane (cuprophan, PAN) characteristics of the dialyser. In 

accordance with this observation, removal of J9z- microglobulin 

has previously been described during dialysis with PAN, not 

with cuprophan membrane (4).A slight increase of the immuno­

reactivity during dialysis on cuprophan membrane, represen­

ting less than 8.6 of the circulating level, could be explained 

by ultrafiltration reduction of the circulating volume. 

We have demonstrated in 1985 that serum;3~-microglobulin 

level was lower in end-stage kidney disease patients dialysed 

with PAN membrane (5). Our present study shows lower plasma 

osteocalcin and midregion iPTH levels in patients dialysed 

for 3 months with PAN membrane than when dialysed with 

cuprophan membrane, however, the difference was not significant. 

This could be explained, at least partly, by the fact that 

dialysis of small molecules including phosphate is not dif­

ferent in the two dialysis schedules (cuprophan and PAN) and 

that factors governing PTH secretion are not much influenced 

by dialysis on a highly permeable membrane. Much effective 

removal of the midregion and C-terminal iPTH fragments by PAN 

membrane could possibly be balanced by the increased secretion 

and/or decreased degradation. 
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ABDOMINAL HERNIAS AS COMPLICATION OF C.A.P.D.:IMPORTANCE OF THE 

EARLY DIAGNOSE AND SURGERY 

P.STRIPPOLI,*M.R.BASILE,ORBELLO G.,COVIELLO F.,MINGRONE G.,A.SCATIZZI 

Renal Unit,*Surgery Department,Reg.Hospital"SS.Annunziata" 

U.S.L.TA'S Taranto Italy. 

Chronic peritoneal dialysis effectively maintains life in patients 

with end-stage renal disease (ESRD).In particular,children,the el­

derly and patients with compromised cardiovascular system may be­

nefit from the simplicity of the techniQue,the easier insertion 

and maintenance of an access route,and the more gentle fluid 

shifts as compared to hemodialysis.With the advent of continuous 

ambulatory peritoneal dialysis (CAPD) ,this therapy has been exten­

ded to a larger ERSD population. 

Abdominal hernias are frequent complication of CAPD with a mean 

incidence of 12%;bibliography reports a high variability concer­

ning the effective incidence,the interval of appearance after the 

start of dialysis and the facilitating risk factors. (1-2). 

On the contrary the little influence of hernias as causes of drop­

out is generally confirmed. 

PATIENT MATERIAL 

Between February 1982 and D~cember 1987,31 patients (1S men 52.S~ 
12.1(x ~S.D.)years old,aRd 16 women S8~13 years old)were trained 

for CAPD at our center .AII patients were dialysed through a 

curled double-cuff Tenckhoff peritoneal catheter (CPC) inserted by 

an infra-umbilical midline incision. The number of the daily exchan 

ges and the volume of dialysate used were related to the indivi­

dual's age,body size and the level of serum creatinine;most of the 

patients were on four,two-litre exchanges per day. 

Catheter Implantation: 

The CPC was implanted under local anaestesia using the Tenckhoff 

te~hniQue.The CPC is reinforced by a longer obturator to be put 

into a straight position during implantation through the trocar. 

The catheter is advanced gently and should slide in easily until 

resistance is met in the deeper pelvic area.When the patient no­

tes discomfort in the rectal area,it can be assumed that the ca-
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theter tip is in its proper position;the obturator is withdrawn 

slowly and the catheter is pushed downwards to keep its curled 

section in the pelvis. There should be no resistance to fluid as­

piration.The implantation procedure is terminated to Tenchkoff's 

specifications. 

Results: 

After the first year of CAPD,S patients (27.5%)developed abdominal 

hernias (6 umbilical,1 incisional,1 inguinal) .The hernia presented 

as a painless swelling in four episodes.Only two patients had a 

previous history of repaired hernia,umbilical hernia 1 and iguinal 

hel'nia 1. 

Management and outcome: 

All the hernias were repaired surgically;nobody presented compli­

cation after surgery and nobody needed discontinuation of CAPD 

(one litre four times a day). 

Discussion: 

Digenis (3) reported that 11.4% of their patients developed her­

nias and proposed that the main cause in the pathogenesis is rela­

ted to the intrinsic weakness in the abdominal wall aggravated by 

increased intra-abdominal pressure due to the input of the dialy­

tic peritoneal fluid.Therefore,it is not surprising that patients 

on this treatment al'e prone to develop abdominal hernias,particu­

larly those with weak areas in their abdominal wall from previous 

pregnancies or old age. 

In our study : 

-among the wOllen, previous pre-gnancies and among the men, old age 

seem to be the principal predisposing factors; 

-catheter sUI'vival is lower ( in 2 cases. surgel'y correction reque­

sted catheter change); 

-peritonitis is significantly greater in patients with abdominal 

hernias; 

-none of the following factors affected the incidence of hernias: 

activitY,prior surgerY,steroid therapy,hypoalbuminemia,type of ca­

theter implanted; 

-early diagnose and surgical treatment (4-5) prevent herniary compli 

cations.Abdominal-wall hernias should be repaired promptly but 

electively to prevent the distressing,intermittently massive di­

stention of the hernial sac and more importantly to avoid the disa-
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strous sequelae of incarceration and strangulation. Incision for 

insel'tion of dialysis catheters must be closed with careful te­

chnique to prevent ventral hernias. 

-no eventration are reported from our experience. 

AGE ,SEX OF PATIENTS ON CAPD WHO DEVELOPED HERNIAS 

TYPE OF HERNIA AND DUR~TTON OF CAPD BEFORE THE 

!)E'JELOPMENT OF HERNIAS 

All patient on CAPD 

Patients 

Age(years x !SD) 

Men 

15 

52.5! 12.1 

Women 

16 

+ 
58- 13 

Patients with hernias 

Patients 

Age(years x !SD) 

Type of hernia 

-umbilical 

-incisional 

-inguinal 

Months of CAPD 
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{6 
6-12 

Men 

3 

49.3! 

1 

1 

1 

1 
2 

Women 

5 

10.1 60! 10 

3 

2 

4 
1 
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HEMODIALYSIS IN THE ELDERLY 

A. Capuano, V. Sepe, P. Cianfrone, T. Castellano, V. Ter 
racciano, R. Gallo, V.E. Andreucci. 

Dpt of Nephrology, 2nd Faculty of Medicine, University of 
Naples, Italy. 

INTRODUCTION 
Most nephrologists believe that hemodialysis (HD) mana 

gement in elder uremic patients may be adversely influen­
ced by poor dialytic tolerance due to impaired cardiovas 
cular conditions (1). This study has been carried out to 
evaluate HD tolerance and strategy in patients aging 6Sy 
or more. HD "young" patients (4Sy o'r less) were selected 
as control subjects since it is reasonable to expect good 
cardiovascular conditions and HD tolerance below this age 
limit. 

PATIENTS AND METHODS 
HD patients aging 6Sy or more and 4Sy or less at the 

moment of investigation were included in the study. Both 
elder patients (EP, n.77) and young patients (YP, n.S7) 
underwent in-centre HD which was performed by cuphropan 
dialyzers in single-pass. Sodium and glucose concentratl 
on and temperature of dialysis bath were similar for all 
patients (sodium 138-142 mEq/lt, glucose 100 mg/dl) and 
kept constant during each treatment. Blood samples for l~ 
bora tory investigation were obtained at the end of the 
longest inter dialytic interval. Body Weight (BW) was the 
mean of the post-dialysis weights of the last 2 months. 
Body Mass Index (BMI) was calculated by weight and height 
Interdialytic BW gain was the mean of the values observed 
in the last 2 months. All data were collected by the ne_ 
phrologists taking care of the dialysis unit who included 
in the study all the patients who satisfied the age crite 
rion. Statistical analysis was performed by student t te 
st and X2 test. All data are means and SD. 

RESULTS 
Incidence of chr.g.nephritis was higher in YP than EP 
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(65\ vs 18\, p 0.01). Diabetic nephroph. and hypert. Nep~ 
rosclerosis were more frequently cause of Renal Failure 
in EP than YP (19\ vs 3\ and 23\ vs 2\ respectively, p O. 
01). Duration of treatment was lower in E males than Y m! 
les (11.8z0.9 vs l2.4z0.9, hours/week, p 0.01) but not in 
females (11.7*1.3 vs l2.2z0.8, NS). Blood flow rate was 
lower in EP than YP both in males (243*43 vs 279z4l, ml/ 
min, p 0.01) and females (244z47 vs 279z3S, pO.Ol). Dia 
lyzer surface area and potassium concentr. in dialysate -
were similar in EP and YP (l.lzO.l vs 1.2z0.l,males,m2, 
1.0±0.2 vs 1.lzO.2, females,NS) (1.SzO.4 vs 1.S*0.3, mEq/l 
NS). Bicarbonate dialysis was performed in lS\ EP and 9\ 
YP (NS). Arrhythmias independent from HD treatment (in 
the most of cases atrial fibrillation) were present in 12 
\ EP and no YP (p 0.05). HD related arrhythmias were pre_ 
sent in 15\ EP and 9\ YP (NS). Habitual HD related hypo_ 
tension was present in 44\ EP and 31\ YP (NS), amount of 
saline infused per each treatment was similar in the two 
groups (S37zS33 vs S23z499, ml,NS). Intradialytic incide~ 
ce of headache, nausea, vomiting, muscle cramps and angor 
was not different in the two groups. HD related arterial 
pressure fall was higher in EP than YP for systolic (2lz 
13 vs lSZlS, mmHg, p 0.001) but not diastolic (7zS vs Sz8 
NS). HD strategy in EP with habitual hypotension (HH) re 
lied on the wider use of bicarbonate dialysis (29\ in EP­
with HH vs 9\ in EP not HH, p 0.05) rather than reduction 
ofblood flow and dialyzer surface area or increase of sa_ 
line infusion. BW and BMI were significantly higher in E 
than Y females (60zlS vs 53±9, Kg, p 0.05) (24*9 vs 2lz3, 
p 0.05) and a higher \ of Y than E females had a BMI belo 
w the acceptable range (44\ vs 15\, p 0.01). Interdialy­
tic BW gain was lower in Ethan Y males (2.5z0.9 vs 3.5* 
1.1, P 0.01) but not in females (2.6zl.0 vs 3.2*0.7, NS). 
Serum urea and phosphate were lower in EP than YP (14Sz 
38 vs l63±46, 4.lzl.3 vs 5.3zl.3, mg/dl, p 0.05 and p 0.0 
1 respectively). Hypercholesterolemia was present in 52\ 
EP and 2S\ YP (p 0.05). Serum albumin was similar in the 
two groups (3.9±0.S vs 4.0*0.4, g/dl, NS), values below 
3.5 g/dl were present in 17\ EP and 10\ YP (NS). Duration 
of hypertension before HD institution was 9.2*7.7 y in EP 
and 3.S±2.8 y in YP (p 0.01). A cardiovascular disease 
(myocard. infarction, ischemic heart dis., cerebrovasc.ac 
cidents, heart failure) occurred in 27\ EP and 10\ YP be_ 
fore HD institution (p 0.01). Incidence of syst. hypert. 
at the moment of investigation was 45\ in EP and 20\ YP 
(p 0.01). Incidence of diast. hypert. was similar in the 
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two groups (8\ vs 15\, NS). Digoxin and nitrates were more 
frequently prescribed in EP than YP (36\ vs 5\ and 19\ vs 
2\, respectively, p 0.05). 

CONCLUSIONS 
Our data show that HD strategy was not strikingly dif_ 

ferent between E and Y patients since only a moderate re_ 
duction of blood flow and duration of treatment was appli 
ed to EP although these showed a significantly higher co~ 
promision of cardiovascular apparatus (as expected) than 
YP.The approach to EP with habitual hypot. seemed to be 
the most judicious since it relied on the wider use of bi 
carbonate HD rather than manipulation of parameters which 
can compromise the efficaciousness of treatment. HD tole_ 
rance was satisfactory in our EP and the relative low inci 
dence of dangerous intra-dialytic complications (namely a~ 
rhythmias) probably relied on the judicious use of digit~ 
lis (36\ EP treated in our study vs about 60\ in other s~ 
ries) (2) rather than elevation of potassium in dialysate 
as suggested by others (1). Laboratory findings showed l~ 
wer levels of pre-dialysis urea and phosphate in EP than 
YP. Together with the finding of a lower interdialytic 
BW gain in EP than YP these data could rise the suspicion 
of lower nutrient intake in Ethan Y patients and this has 
been related to mortality and morbidity in elder uremic ~ 
tients (3). Although it is not possible to exclude that 
nutrient intake was lower in EP than YP, the data of Albu_ 
min and BMI seem to suggest that it was at least sufficie 
nt to avoid overt malnutrition. 
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AGE AND RENAL TRANSPLANTATION 
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Transplant Unit, Sahlgrenska Hospital, University of GOteborg, 
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Throughout the relatively short history of renal transplantation 

high age of the recipient has been considered a major risk factor, 

negatively influencing the outcome of the procedure. However, there 

is no general consensus regarding the definition of age in this con­

text. Frequently, chronological age has been used quite arbitrarily. 

Upper age limits of 50, 55 and 60 years have been used in an unsys­

tematic fashion. Rarely account is taken into the biological age 

of the recipient, thus, some old patients might be in a very good 

mental and physical health, while young persons not necessarily are 

in the same situation. Therefore the biological age must be the most 

pertinent parameter in renal transplant patients. 

In Europe today, policies differ greatly regarding acceptance of 

elderly patients for transplantation, despite the fact that an in­

creasing number of old patients are accepted for dialysis treatment. 

There are of course several reasons for the reluctance to transplant 

elderly patients, such as depressing historical experiences, un­

certainty on the long term benefit for an old patient, with a much 

shorter life expectancy that in a young individual. 

The major problem in renal transplantation is certainly the lack of 

organs. At present some 25 000 patients await a cadaver renal trans­

plant in Europe, while approximately 9 000 such grafts are obtained 

per year. It is selfevident that this inbalance leads to younger 

patients having priority when a cadaver kidney becomes available. 

However, this difficult situation creates ethical problems. Is it 
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really justified, to deny a person a treatment that could lead to a 

dramatically improved quality of life, just because he/she has 

reached a certain age? In ITo/ opinion it is not justified, and there­

fore the problems have to be solved. All efforts must be put into 

this task, with the aim to be able to offer the best treatment moda­

lity to all patients irrespective of age. 

Old recipients 

In a historical perspective, the outcome of renal transplantation in 

old patients, defined as over 55 years of age, used to be rather de­

pressing. The major concern was a high mortality, frequently occur­

ing in patients with functioning grafts. The main causes of death 

were infections and cardiovascular diseases. The main contributing 

factor to these events was the high steroid doses used during that 

time when Cyclosporine was not available. However, with increasing 

experience the results improved, to a large extent depending on 

better knowledge of selection criteria. With the introduction of 

Cyclosporine on a large scale in 1982, the results have further i~ 

proved, probably due to the fact that the need of steroids was sub­

stantially reduced. At the present time, the patient survival after 

first cadaver grafts in this group is around 90%, the graft survival 

around 70%. With these results, it seems justified to state that the 

outcome is acceptable and the treatment could be offered to this pa­

tient group without great hesitation. 

It must be pointed out, that the selection of these patients is of 

great importance. In our unit the policy has been to bring in pa­

tients over 55 years of age for special evaluation and infonnation: 

thus, some biologically aged patients have not been accepted for 

transplantation. The selection principles have been focused on the 

general physical and mental health of patients with special refe­

rence to serious heart ailments considered contraindications for 

transplantation. We have also found it important to evaluate the pa­

tient's own desire to undergo transplantation, and that he/she is 

well infonmed regarding the pros and cons of the treatment. If 

dialysis problems exists, such as accessproblems or very long dis­

tances between the patients home and the dialysis unit (this is 
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a common situation in the northern part of Scandinavia), we tend to 

take a liberal attitude in accepting such patients for transplanta­

tion. 

Old donors 

With increasing numbers of elderly patients accepted for active renal 

replacement therapy, it seems obvious that kidney transplantation 

must be considered for a larger number of these patients, as other­

wise the pressure on the limited resources of dialysis will create 

serious problems. One main limiting factor for transplantation is, 

as mentioned above, the availibility of donor organs. To a certain 

extent however, this might be improved if similar age limits for 

donors are used as for recipients. It seems selfevident that when 

transplanting old patients we will also have to use old healthy 

donors. This means that the upper age limit for a kidney donor could 

well be 75 years. The present experience of using kidneys fram old 

donors is positive, there might be a slightly inferior outcome of 

the old kidneys compared to young ones, but the difference is modest, 

and in some reports no such difference has been found. The function 

of an old kidney graft, in our experience, is not statistically dif­

ferent fram younger kidneys at two years post transplantation. 

We also are of the opinion, that use of live donors, when available 

should be actively considered also for this group of patients. From 

obvious reasons, potential live donors are not very frequent in the 

old patient category, but if there is a volontary healthy relative 

in the same age group as the recipient, this individual should be 

considered for kidney donation. The experience with the use of elder­

ly live donors has been positive, the morbidity of the donor has not 

differed fram that seen in younger donors and the quality of the 

kidneys has been adequate and remained so for periods over 10 years. 

Comments 

As renal transplantation today is an important part of the total 

treatment of the uremic population, it is necessary to try to solve 

the specific problems regarding the old patients. 

Today, satisfactory results are obtained with cyclosporine as basis 
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for immunosuppression. Needless to say adequate selection principles 

must be followed, basically those aimed at the biological, not 

chronological age of the patients. 

As many of the patients could be successfully treated with renal 

transplantation, the donor pool must be increased by accepting 

cadaver and live donors of an equal age as the recipients'. In many 

cases, it could be proper to use old kidneys in old recipients, al­

though it does not seem necessary to introduce strict age matching 

for available grafts. With the present inbalance between available 

grafts and waiting patients, it is a long way to go until we reach 

a situation when an old individual could be offered a kidney graft 

on the same conditions as a young one. However, the rather quick in­

crease of the transplantation rate gives a basis for cautious opti­

mism. It must be a duty of all individuals involved in treatment of 

end-stage renal disease, to be able to provide alternative treatments 

to patient on equal grounds irrespective of age. Personally I find it 

highly inproper to exclude any patient fram treatment due to a date 

on a birth certificate. 
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INTRODUCTION 

When renal transplantation was started in the beginning of the 

60-ies it was mainly offered to young patients, and an upper age li­

mit of 45 years was often practised. However, with the introduction 

of less toxic immunosuppressive protocols, this age limit was succes­

sively increased, and today a recipient age as high as 70 years is no 

longer looked upon as an absolute contraindication by several groups. 

In the Scandinavian countries, we have for many years taken a 

rather liberal approach towards transplantation in the elderly, and 

this presentation summarizes the experience from two Scandinavian 

multicenter studies undertaken between 1982 and 1987. All first cada­

veric renal transplantations performed in Sweden and Norway during 

that period are included, and all patients were treated with CyA. 

When a low dose CyA protocol was used and the cold ischemia times 

(CIT) were kept short, recipient age turned out to be the most impor­

tant factor affecting graft survival (GS) and patient survival (PS) 

rates. 

MATERIAL AND METHODS 

The first study was designed to evaluate the effect of pretrans­

plant blood transfusions and HLA matching in patients treated with 

CyA (1), and the second study was a randomized study comparing a 

double drug protocol (CyA + prednisolone) with a triple drug proto­

col (CyA + azathioprine (Aza) + prednisolone) (2). 

The first study comprized 488 recipients of first cadaveric kid­

neys. The mean age was 47.8 years, 33% of the patients were above 55 



years of age and 18% were above 60 years. They received a high-dose 

CyA protocol. On the day of transplantation, 10-15 mg/kg was given by 

IV infusion, and on day 1, 7.5-10 mg/kg was given. On day 2 an oral 

dose of 15 mg/kg was started which was gradually decreased. The mean 

dose at 3 months was 7.0 mg/kg and at 6 months 5.9 mg/kg. Prednisolo­

ne was started on the day of transplantation at 100 mg/day and was 

gradually tapered to 20 mg/day at day 9. At 3 months a maintenance do­

se of 10 mg/day was reached. Rejections were treated with IV bolus do­

ses of methylprednisolone. The details about the immunosuppressive 

treatment, HLA matching, transfusions etc. were given earlier (2). 

The second study included 463 patients, 229 randomized to the 

double drug protocol (Group 1) and 234 to the triple drug protocol 

(Group 2). The mean age was 51.0 years for all patients and was the 

same in the two groups.- 44% were over 55 years and 29% over 60 years. 

On the day of transplantation, patients in Group 1 received 7.5 mg/kg 

of CyA IV divided in three doses, while patients in Group 2 received 

no CyA at all but instead Aza 2 mg/kg. The following day Group 1 pa­

tients received CyA orally, 12 mg/kg, and Group 2 patients an oral 

dose of 8 mg/kg in combination with Aza 1 mg/kg. The CyA doses were 

gradually reduced according to the blood levels. The mean dose at 3 

and 6 months were 5.3 mg/kg and 4.3 mg/kg, respectively, for Group 1 

and 4.2 mg/kg and 4.0 mg/kg, respectively, for Group 2. Prednisolone 

was given as in study 1, and the same was true for methylprednisolone. 

Again, the details have been reported earlier (2). 

Graft and patient survival probabilities and the probability of 

being free from rejection were estimated by the Kaplan-Meier method. 

The log rank test (Mantel-Cox) was used to test the equality of the 

curves. The Chi-square method with Yate's correction was used to com­

pare portions of patients in different groups, and Student's t-test 

to compare mean values between groups. Patient death, if it occurred, 

was registered until 3 months after graft loss. After that period the 

patient was considered as lost to follow up. 

RESULTS AND DISCUSSION 

Study 1. 

In order to get a comprehensive view of the effect of recipient 

age on the survival rates, the patient material was divided into two 
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groups, young and old, using every year between 25 and 65 as the cut 

off point between young and old. When GS was analysed, the highest dif­

ference between young and old was obtained at a cut off point of 55 

years (p<O.OOl). Significant differences were, however, also obtained 

at other cut off points, but not all, between 29 and 59 years. 

When PS was analysed, a statistically significant difference 

(p<o.05) between young and old was obtained at all cut off points bet­

ween 25 and 65 years, and the difference was very strong (p<O.OOl) at 

cut off points between 33 and 59 years. 

This study represents a learning period regarding CyA treatment. 

High doses were used and long CITs were accepted resulting in a high 

frequency of never functioning kidneys (9.3%). A CIT above 27 hours 

and the presence of panel reactive antibodies in a recent recipient 

serum were shown to strongly (p<O.OOl) influence the GS rate (1). An 

uneven distribution of these factors among the various age groups 

might well explain why significant differences in GS were obtained 

between young and old patients at some, but not all, cut off points 

between 33 and 59 years. In general terms, however, recipient age had 

a strong effect on the PS rate and also seemed to have an important 

influence on the GS rate. Of special interest also was the finding 

that a cut off point as low as 35-45 years, between young and old, 

gave highly significant differences in survival rates. 

Study 2. 

The age distribution and the number of graft losses and mortali­

ty in the various age groups are illustrated in Fig. 1. The numbers 

represent the accumulated graft losses and deaths during 1-3 years 

follow up. The highest graft loss frequency was found in patients 

50-69 years of age (32-34%), and the mortality increased successively 

with age until the 60-64 year age group (21%). There was no mortality 

in patients below 35 years of age. 

vfuen the material was divided into young and old with various 

cut off points (Fig. 2), a statistically significant difference in 

GS was demonstrated at all cut off points between 28 and 58 years. 

The strongest differences (p<0.001) were recorded at cut off points 

between 45 and 51 years. In patients below 45 years of age the 1 

year GS rate was 87% and in patients above 45 years it was 71% (p= 

0.0002). The 1 year GS rates for patients above 55, 60 and 65 years 
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Figure 1. Study 2. Age distribution and mortality and graft loss rates 
within the various age groups. Figures in bars indicate per cent morta­
lity and graft failures of all transplanted patients in that age group. 

of age were 71%, 70% and 73%, respectively. When the differences in PS 

rates were analysed in the same way, a significant difference (p<0.05) 

between young and old was obtained at all cut off points between 30 

and 63 years, and it was highly significant (p<o.001) at cut off 

points between 40 and 60 years . 

Rejection (47.5%) and graft loss due to the death of the patient 

(26.7%) were the most common causes of graft failure. Other causes we­

re vascular thrombosis (9.2%), never functioning kidneys for unknown 

reasons (7.5%), wound infection (2.5%) and other (6.7%). There was no 

tendency towards a reduced frequency of graft loss due to rejection 

with increasing age . On the contrary, graft failure due to rejection 

occurred more frequently among patients above 45 years of age than in 
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Figure 2. Study 2. Statistical significance of difference in survival 

between young and old patients with different cut off points. 



patients below this age (p=0.016). The same was true for graft loss 

due to the death of the patient (p=0.009). 

Cardio-cerebro-vascular disease (50%) and infections (44%) were 

the most common causes of death and occurred more frequently among pa­

tients above 45 years of age (p=0.049 and p=0.010, respectively). 

In spite of the finding that more patients above 45 years of age 

lost their grafts due to rejection compared to patients below 45 ye­

ars, there was a tendency towards a reduced rejection frequency with 

increasing recipient age. These seemingly contradictory findings may 

be explained by the fact that patients above 45 years of age received 

significantly lower doses of CyA throughout the first year and also 

were treated less vigorously at third rejection episodes. At 1, 3, 6 

and 12 months, the mean CyA dose among patients below 45 years was 

471, 342, 297 and 265 mg/day, respectively, and among patients above 

45 years the CyA dose was 388 (peO.001), 292 (peO.001), 256 (p<D.001) 

and 229 (p=0.005), respectively. The mean methylprednisolone dose gi­

ven at third rejections to patients below 45 years of age was 1204 mg 

and to patients above 45 years 881 mg (p<O.05). The oral prednisolone 

doses were the same in patients below and above 45 years of age. 

The survival figures reported here justify that elderly patients 

are offered the possibility of kidney transplantation. With an effi­

cient organ retrieval program, a maximal use of living related donors, 

and a willingness to accept donors up to the age of 65-70 years, the 

number of available organs will be sufficient for also accepting the 

elderly for transplantation. A careful selection of suitable recipi­

ents with regard to cardio-vascular disease and an individualized im­

munosuppressive treatment in order to avoid lethal infections seem to 

be advocated already in patients at the 40-45 years age level. 
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INTRODUCTION. 

The acceptance rates of elderly patients for RRT have 

increased the last years,but show great variations(1,2). 

Opinions differ regarding the optimal choice of treatment 

modalityjlong-term dialysis or renal transplantation(3,4). 

Also the use of elderly living donors is controversial. 

The purpose of this study was to evaluate the mode and 

the results of RRT in elderly patients within a defined 

population. In the second part of the paper we describe 

the extent and the results of using elderly living donors. 

METHODS. 

All patients in Norway(population 4.1 mill.) 60 years 

or older when starting RRT during a five years period(81-

85) were included.No exclusions were made and they were 

followed til 15.o2.87.Transplant patients received Pred­

nisolone and Azathioprine until 1982.From 1983 low-dose 

Prednisolone and Cyclosporine A were used. 

The living donor material consists of all living donor 

transplantations performed in Norway from 01.03.85 till 

31.12.87.They were followed till 01.03.88 and donors over 

the age of 60 years at uninephrectomy are compared to 

those under 60 years. 

RESULTS. 

During the five years period 368 patients(18 per mill. 

inhabitants per year) with chronic renal failure were 60 

years or older when starting RRT.They represented 39% of 
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all patients accepted for RRT during that period.Mean age 

was 66.7 years(range 60-83 years) and 98 patients were 70 

years or older.Hemodialysis was the initial treatment in 

335 patients,while 21 patients were started on CAPD and 

12 patients were predialytic grafted.None were lost to 

follow-up. 

Due to cardio/cerebrovascular or malignant disease and/ 

or patients preference 119 patients(32.3%) were allocated 

to long-term dialysis. Transplantation was planned for the 

remaining 249 patients(67.7%).Out of them 127 patients 

were not grafted,either because they died while waiting, 

or because they were still at the waiting list at follow­

up. Transplantation was performed in 122 patients. The mean 

age at start of treatment is given in Table 1.The actuar­

ial patient survival for all patients from start of RRT 

was 81% at 3 months,67% at year,50% at 2 years and 31% 

at 4 years.The survival in the 3 treatment groups is given 

in Table 1. 

Treatment Mean age at Actuarial survival(%) from start 
group start of RRT of RRT(months) 

years(range) 3 6 12 24 48 

Long-term 70.3(60-83) 74 63 48(58) 29(29) 13 (2) 
dialysis 

Tx planned 65.9(60-80) 72 63 44 (57) 30(27) 7 (1) 

Tx perfor- 65.9(60-83) 96 93 87(78) 73 (44) 62(15) 
ed 

Table 1.Age at start of treatment and actuarial patient 

survival.Number at risk in parenthesis. 

Cadaveric donor grafts(CD) were used in 96 patients,whi­

Ie 26 patients received living donor(LD) grafts.Mean time 

on dialysis before transplantation was 10.5 months(range 

0-39 months).Actuarial graft survival is given in Tbale 2. 

Retransplantation was performed in 6 patients(all CD) with 

a patient survival of 83% at 1 year. 
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All first transplants 74 
(n=122) 

Recipients of CD- 71 
grafts(n=96) 

Recipients of LD- 85 
grafts(n=26) 

Actuarial graft survival(%) 
6 12 24 48 months 

70 67(70) 63(41) 48(12) 

69 67 61 49 

77 73 73 

Table 2.Actuarial graft survival.Number in parenthesis: 

patients at risk. 

Out of 235 living donor transplantations in Norway be­

tween 01.03.85 and 31.12.87 70 donors(30%) were 60 years 

or older at nephrectomy. The mean age in these elderly don­

ors was 66.2 years(range 60-81 years).Eight donors were 

HLA-identical siblings,49 were one haplotype mismatch and 

13 donors were two haplotypes mismatches. There was no post­

operatively or short-term complications, except for a non­

fatal myocardial infarction in one donor.This was a father 

who had concealed for us that he suffered from angina pec­

toris,knowing that this would have excluded him as a donor. 

Taking the recipients age into consideration, graft surviv­

al(GS) at one year in the recipients of grafts from donors 

above and below 60 years was not different(Table 3). 

Recipients age 

Below 55 years 

Over 55 

Total 
" 

Donors age(years) 
Below 60 Over 60 
91(84) 91(37) 

86(17) 79(12) 

90(101) 89(49) 

Total 

91(121) 

83(29) 

90(150 

Table 3.GS at one year for 1 haplotype mismatched grafts. 

Number at risk in parenthesis. 

This was also the case in the smaller groups of HLA-ident­

ical and 2 haplotypes mismatched grafts. 

Mean serum creatinine at one year in the recipients of 

grafts from elderly donors was higher in the group of 1 

haplotype mismatched grafts(Table 4),but not different in 

the two other groups. 
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Donors age(years) 

Below 60 Over 60 

HLA-identical grafts 
+ + . 

121.6-27.8(n=25) 143.5-5.3(n=4) 

haplotype mismatch 153.7!69.4(n=62) 218.8!66.2(n=27) 

2 haplotypes mismatch 169.3!49.0(n=17) 167.7!41.2(n=7) 

Table 4.Serum creatinine(umol/l)!SD at one year after 

transplantation. 

DISCUSSION. 

The survival of the total group of elderly patients(67, 

50 and 31% at 1,2 and 4 years,respectively) is fairly sim­

ilar to that reported as over-all results in treatment 

programs based mainly on dialysis(1,5).The patient surviv­

al is heavily dependent on the selection criterias for ac­

cepting patients.In this study approximately 18 patients 

per mill.inhabitants per year aged over 60 years were ac­

cepted for RRT,which is a relatively high number compared 

to other European countries(6).Also the high mortality in 

the groups treated only with dialysis may reflect that 

liberal selection criterias have been practised. We there­

fore conclude that our results are representative for a 

treatment program offered to the elderly uremic population 

according to liberal selection criterias. 

Patient and graft survival rates were satisfactory,as 

also reported in smaller series of elderly transplant pat­

ients(4,7).Results of dialysis and transplantation can not 

be compared in this study due to selection of high risk 

patients to long-term dialysis.However,the results suggest 

that early transplantation is the treatment of choice for 

most elderly patients requiering RRT. 

The living donors over the age of 60 years constituted 

nearly one-third of all living donors.No serious short­

term complications were seen.In a long-term study we have 

shown that donors age is not related to increase in blood­

pressure or protein excretion at follow-up(8).However,the 

compensatory increase in the creatinine clearance of the 

remaining kidney is inversly related to donors age,but 



this did not result in clinical significant reduction of 

renal function(8).The graft survival rates at one year we­

re not related to donors age.However,in the group of 1 ha­

plotype mismatch the creatinine level at one year was hig­

her in the group receiving grafts from donors above 60 ye­

ars of age. 

Elderly living donors are an important source for grafts 

and they are often well motivated. Provided they are in go­

od health, the risk of donor nephrectomy is not different 

from younger donors. The results concerning the recipients 

of these elderly kidneys are satisfactory. 
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INTRODUCTION 

Kidney donation remains an important decision from ethical point of view for both 

the donor and the physician. Living related donors have been utilised for kidney 

transplantation since 1955 and in some countries up to 5% of the transplanted 

kidneys come from living related donors (LRD) 1.2. This procedure is preferred if 

cadaveric organs are not readily available. On the other hand the superiority of graft 

survival from LRD is undoubted. Controversy exists regarding the quality of function 

achieved and the graft survi val obtai ned after transplantation with "aging 

kidneys"3A Also it has been reported that the renal function of the remaining kidney 

of LRD shows a variable degree of deterioration after donationS. In view of these 

important points we studied the role of donor age on graft survival and the 

consequences of donor nephrectomy in the late renal function of the remaining 

kidney. 

PATIENTS AND METHODS 

From January 1968 to December 1987, 195 kidney grafts from related donors (177 

parents, 18 siblings) were transplanted in 190 patients with end-stage renal disease. 

The mean age of the donors at the time of donation was 57 ± 10 years (M ± SD) and 

of the recipients 32.2 ± 9.8 years. Two groups of recipients were reviewed according 

to the age of the donor. Those who received the grafts from 118 "young" donors 

aged <60 yrs (49.8 ± 5.9 yrs) (Group A) and those who received the kidneys from 77 

"elderly" donors aged?: 60 yrs (684 ± 65) (Group B). 

The HLA-A,B,C,and DR antigens were equally distributed in both groups except for six 

cases from group A which had full house identily with their sibling donors. Also, no 
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differences were observed between the two groups in the number of preoperative 

blood transfusions. To analyse the functional and anatomic changes of the remaining 

kidney we studied 86 donors who had available follow up. The mean time of follow­

up after nephrectomy was 55.19±42.9 months (range 3-140 months). Clinical 

examination, routine blood and urine tests, plasma creatinine and 24 hurine protein 

exerction were used for the evaluation of the patients. 

RESULTS 

Study I. The cumulative graft survival in both groups at the end of the first and 

the fifth year after transplantation was 90% and 70% for Group A and 86% and 52% 

for Group B. 

The differences between the two groups were not statistically significant. The mean 

plasma creatinine at the end of the first 6 and 12 months after transplantation were 

2.0± 1.3 mg/dl and 1.86±0.18 mg/dl respectively for group A and 1.92±0.79 mg/dl 

and 1.99 ± 0.70 mg/dl for group B (P = NS) The incidence of arterial hypertension did 

not differ significantly at 3 and 12 months between the 2 groups. Concerning the 

long term results 58.4% of the recipient of group A had functioning grafts, while in 

group B was 54.5% (p = NS). Study II. The mean age of the 86 donors (± SD) at the 

time of nephrectomy was 59.1 ± 7 yrs and at the time of the last follow-up 65 ± 9.0 yrs. 

Pcr ( ± SD) rose from 1.16 ± 0.11 to 1.38 ± 0.23 after nephrectomy (p< 0.00 1). Twenty 

five of 86 donors showed a Pcr greater than 1.4mg/dl at reexamination (range 

1.5 ± 2.2 mg/dl). Also Pcr values at follow up did not differ significantly between the 

donors and it was irrespective of the period of follow up. 

Proteinuria was present in 12 donors at reexamination. Nine of them had minimal 

proteinuria; in the remaining three, the 24 hour protein excretion was 1600 mg, 900 

mg and 750mg respectively. No significant changes in BP were observed before and 

after donation. Seventeen out of 86 donors (19,7%) had a mild arterial hypertension 

.At the time of last follow up 28 donors (32,5%) had a systolic BP> 150mmHg and/or a 

diastolic BP>90 mmHg. 

DISCUSSION 

In clinical practice, variable results have been reported after transplantation from 

elderly renal graft donors. Darmady6 reviewed data from the United States Organ 

Transplant Registry and observed a diminished patient survival for those who 
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received the grafts from older donors. Also the 5 yr patient survival with kidneys from 

donors between 21 and 30 year old was surerior compared that obtained with donors 

between 61 and 84 years old. However, patient data from that study were pooled 

from multiple centers and the results were not controlled for recipient age. Also 

Morling et al 7 analysed the influence of donor age on the outcome of 355 cadaver 

transplants from a single center and found that the cumulative graft survival 

decreased with increasing donor age. In contrast we did not find a significant 

decrease in graft survival for the so- called aging kidney (>60 yrs of age)4 The long 

term results were similar In the two groups of donors. Also mean plasma creatinine 

and the incidence of hypenension were equal in the two groups. Similar results were 

reported by other Investlgators7,8,9. On the other hand, the survival of cadaveric 

kidneys has been Improved in recent years after the introduction of CyA; in addition, 

glomerulosclerosis atter partial nephrectomy is a well known complication in 

experimental and clinical transplantation. Thus, our policy in the kidney donation 

should be reconsidered 1o In our study we found a significant increase in plasma 

creatinine at the time of last follow-up, although the mean values were within the 

normal range. From clinical point of view in countries where the cadaveric organ 

transplantation is not expanded, a balance between immunological advantages of 

the relative kidneys and possible disadvantages from changes in the remaining 

kidney of the donor should be taken into condideration 11. On the other hand despite 

claimes to the contrary elderly donors should be accepted for transplantation espe­

cially in countries such as Greece where the sources for cadaveric kidneys are limited. 
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IS AGE OVER 55 YEARS RISK FACTOR FOR KIDNEY DONOR AND FOR 
GRAFT FUNCTION IN LIVING RELATED RENAL TRANSPLANTATION? 

M.MALOVRH, J.DRINOVEC, A.KANDUS, R.PONIKVAR, R.KVEDER 

University Medical Center, Department of Nephrology, 
Ljubljana, Yugoslavia 

INTRODUCTION 

The role of the renal transplantation program in the 

management of end-stage renal disease is well establish­

ed. Living related donor (LRD) renal transplantation is 

a common and safe procedure (1,2). In some centers, up 

to 75 % of grafts come from LRDs. The main reasons are 

the inadequate supply of cadaveric kidneys and the 

higher success rate (1-6). In situations of extreme 

recipient needs kidneys from LRDs older than 55 years 

can be used (5). The renal transplantation from elderly 

LRD may represent a possible risk for the donor and also 

for the renal allograft function immediately after 

transplantation. A retrospective study was performed to 

evaluate changes in renal function, proteinuria, and 

hypertension in LRD older than 55 years and to examine 

function of renal allograft from elderly LRD in first 

few days. 

PATIENTS AND METHODS 

82 LRD renal transplantations were carried out at 

the University Medical Center, Ljubljana. 31 (38 %) 

LRDs were older than 55 years. There were 21 (68 %) 

women and 10 (32 %) men, all parents. Ages ranged from 
T T 

55 to 79 years, the average - SD was 63 - 6 years. 11 

(35 %) LRDs had borderline hypertension before nephrec­

tomy. Follow up was from 1 month to 51 months. One LRD 
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was not available for follow up. We evaluated short and 

long-term complications, blood pressure (BP), kidney 

function, and proteinuria. Among recipients there were 

9 (29 %) women and 22 (71 %) men, aged between 22 and 49 

years. In insufficient allograft function, the percuta­

neous renal allograft biopsies were performed from 3 to 

7 days after transplantation. 

RESULTS 

There were a significant differences between pre­

and post nephrectomy values of serum creatinine (p < .001) 

(Table 1). The serum creatinine levels tended to decre­

ase with time after nephrectomy. 

Table 1. Mean Serum Creatinine Levels in 30 LRDs Over 
55 Years Before and After Nephrectomy 

Nephrectomy Serum creatinine level ((tlmol/l) 

before 83.7 + 15.5 (40 109) - -
1 month after 111. 8 + 20.4 (77 160) * - -
6 months after 1 0 1 . 3 :!: 31 (74 - 161) : + 1 year after 100.9 - 15.3 (80 - 135) 

*p < .001 

Only 1 (3 %) LRD developed hypertension after kidney 

donation, 11 LRDs had the same BP as before nephrectomy. 

No proteinuria was detected in any LRD. Short-term comp­

lica tions were found in 5 (16.6 %) LRDs (Table 2). 

Table 2. Short-term complications in LRD Over 55 years 
of Age (n=30) 

Complications n percentage 

Pneumonia 1 3.3 
Urinary infection 2 6.7 
Wound infection 1 3.3 
Urine retention 1 3.3 
Total 5 16.6 

Signs of acute ischemic damage of renal allograft 

with histological patterns of acute tubular necrosis 

were found in 6 (19 %) recipients (Table 3). 
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Table 3. Characteristics of Recipients with Signs of 
Acute I.shemic Damage of Kidney Allograft 
Immediately After Transplantation (n=6 ) 

Recipient Age of Hypertension in LRD Warm Histology 
LRD before nephrectomy ischemia 

1 76 Y 31 min ATN 
2 59 No 22 min ATN 
3 73 Y 26 min ATN 
4* 72 Y 16 min ATN 
5 79 Y 16 min ATN 
6 66 Y 25 min ATN 

* transient hemodialysis treatment 

DISCUSSION 

Many studies of long term renal function in LRDs 

have demonstrated a variable incidence of hypertension, 

and proteinuria with well preserved renal function (1,3, 

4). In our study, we found a 3 % incidence of hyperten­

sion after kidney donation. Our evaluations indicated 

that there was an elevation of the serum creatinine 

level which tended to decrease with time after nephrec­

tomy. On the basis of this study, it seems that age of 
LRD and also hypertension in LRD before nephrectomy has 

some influence of immediately graft function, but fur~ 

studies are required to evaluate such adverse effects. 

We can conclude that age over 55 years is no risk factor 

for LRD, and may be a little risk for allograft function 

immediately after transplantation. 
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RENAL TRANSPLANTATION IN PATIENTS AGED OVER 50 YEARS 

Segoloni G.P., Messina M., Piccoli G.B., Triolo G., Vercellone A. 
Chair of Nephrology, University of Turin 
Division of Nephrology and Dialysis, Kidney Transplant Unit 
Ospedale S.Giovanni Battista - Molinette - Turin 

INTRODUCTION 

Mean age of dialysis patients is increasing; in our region 25% of 

new entries, in the years 1981-1987, were 50 to 60 yrs old. 

At the transplantation Center of Turin, since the beginning of 

the activity, the age bias was not an a priori selection criterion. 

MATERIALS AND METHODS 

From November 1981 to April 1988, 279 kidney transplants have 

been performed in our center; 4 were from a living donor; 16 patients 

(pts) received a second graft. 60 pts (24%) were over 50 yrs at time 

of transplantation. 92 pts, before May 1984, were treated with 

Azathioprine (Aza), 3 mg/kg, and low doses prednisone (P); 187 pts, 

transplanted after May 1984, were treated with P and Cyclosporine A 

(CyA) according to different protocols, as published elsewhere (1). 

In his report two age groups, older than 50 yrs (n=17 in Aza; n=45 in 

CyA regimen) and younger (n=75 in Aza; n=138 in CyA), are compared. 

RESULTS 

On CyA reg1men pat1ents' surv1val rates in the elderly were 

superimposable to those of the younger population; at 1,2,3 yrs: 

95-89-8~o vs 98-96.5-91.5%. On Aza regimen, survival rates were lower 

1n the aged: 82-82-8~k vs 97-97-96%. Graft survival rates were 
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83-70-64% vs 85-73-61% in CyA schedule, and 82-82-76% vs 75-65-60% in 

Aza schedule. Infections are analyzed in detail in table 1. The 

overall rate of infections was higher in the aged in Aza than in CyA 

Table 1 - Infectious complications in patients 250 vs < 50 years old 

UTI 
BPN 
CMV SEROCONVERSION 
WOUND INFECTIONS 
SEPTICEMIA 
OTHER 
TOTAL N° OF EPISODES 

AZA CyA 
250 yrs < 50 yrs 250 yrs < 50 yrs 

% % "10 "10 
16 16 10 12 
10.5 5 8 11 
42 34 36 30.5 
o 7 2 3 
o 11 4 6 

26 9.5 6 2 
18 -- P < 0.01 -- 33 

(p<O.Ol). Notably, no wound infection or septicemia occurred in the 

elderly in Aza regimen. 

Incidence of non infectious complications is reported in table 2; 

statistical difference (p<0.02) was reached only for cardiovascular 

Table 2 - Non Infectious complications in pts 250 vs < 50 years old 
AZA 250 <50yrs CyA 250 < 50 yrs AZA vs CyA 

% % % % 2 50 
DIABETES 10.5 12 12 5 P = NS 
LIVER DISEASE 10.5 12 2 7 P = NS 
CARDIOVASCULAR 21 5 4 0 P < 0.02 
UROLOGICAL 10.5 18 12 13 P = NS 
R.ARTERY STENOSIS 5 7 10 9 P = NS 
TENDON RUPTURE 5 0 6 1 P = NS 
CATARACT 5 3 6 3 P = NS 
AVASCULAR NECROSIS 5 4 8 5 P = NS 
GN. 0 8 8 7 p = NS 
MALI GNANC I E S 10.5 0 2 2 P = NS 
OTHER 7 3 24 9 P = NS 

complications, more frequent in the aged (in Aza vs CyA)' Remarkably, 

for rna 1 i gnanci es no s1 gnif1 cant difference was found. 5 deaths were 

reported in the el derly in Aza regimen: cerebrovascul ar 1, cardi 0-

vascular 1, liver disease 1, malignancy 2. In CyA regimen 2 pts died 

for cardiovascular disease and 1 for pneumonia.As for graft survival, 
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rejection cumulative rates and mean serum creatinine (sCr) values 

were compared at 3 months, 1,2,3 yrs. No statistical difference was 

found between the two age groups, at any time interval. At 3 mo and 3 

yrs rejection rates and sCr were respectively 0,54-0,61 pts/mo and 

2±1-1.7±0.5 mg%. As for the causes of graft loss, death accounted for 

55% of failures in the elderly in Aza therapy. Chronic rejection was 

the main cause of failure in all the other groups. In the older Aza 

population no kidney was lost because of acute rejection or rupture, 

while 10/33 were lost in the < 50 yrs Aza patients. 

CONCLUSIONS 

In view of these results, elderly patients appeare suitable for 

successful renal transplantation. Notably, graft survival rates, re­

jection rates and immunological causes of graft failure are superimp­

osab1e in the two age groups. Anyway, it should be remarked that an 

higher rate of overall complications and 10 deaths occurred in older 

pts, even if infections, in our experience, are not the major cause 

of death. These results .are in keeping with those of some other 

Authors (2,3,4,5,6) and giustify our policy of a cautious and less 

aggressive immunosuppression, adequate to the immunological 

characteristics of these patients. 
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KIDNEY TRANSPLANT A nON AT AN ADVANCED AGE 

I FEHRMAN, C BRA TTSTROM, LOST 

Dept of Renal Medicine and Transplant Surgery, Karolinska Institute, 

Huddinge Hospital, 141 86 Huddinge, Sweden 

INTRODUCTION 

Due to an ageing dialysis population and a wish from most patients 

to receive a transplant, we have expanded our age limits for kidney 

transplantation. This is a presentation of the results obtained in the 

very old recipients, namely those over 65 years of age. 

MATERIAL AND METHODS 

During the period 1980-1987, 38 such recipients, with a mean age of 

68.±.2.4 (SO) years, received a kidney transplant. 35/38 (91%) were on 

regular dialysis treatment before transplantation, 25/38 (66%) had 

received blood transfusions and 5/38 (13%) were PRA-positive (for 

definition see below). Between 1980-1985, exchange of kidney grafts 

within Scandinavia was based on HLA-DR matching criteria. After 

that kidneys were exchanged if HLA-A, B-matching could be obtained 

in a PRA-positive recipient. PRA-positive recipients were defined as 

those having lymphocytotoxic antibodies against >10% of panel T 

lymphocytes in a current « 3 months) serum. 

All patients were treated with Cyclosporine A (CyA) in combination 

with corticosteroids. 11 recipients received a higher initial Cy A dose 

of 17-15 mg/kg/day (1, 2); 8 received a medium dose of CyA, initial 

dose 8 mg/kg/day (3) and 19 received a low dose CyA, initial dose 8 

mg/kg/day (3). In the latter group Azathioprine was added at a dose 

of 1 mg/kg. Prednisolone was given at a low dose, starting at 100 

mg daily and then quickly tapered to 20 mg daily after 10 days. 

The maintainance dose of 7.5 mg-l0 mg daily was reached after 3 

months. 
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Diagnosis of rejection was mostly confirmed with core biopsy. 

Rejection treatment consisted of 0.5 g Solumedrone on the first day 

and then 250 mg daily for the next 3 consecutive days. Anti-thymo­

cyteglobuline was not given to these old recipients. Occasionally 

local radiation therapy with 150 RAD daily for 3 consecutive days 

was also given. Since 1986, Bactrim has been given as pneumocystis 

carinii prophylaxis after rejection treatment. 

Since the beginning of 1987, CMV-serology of donors and recipients 

has been analysed. A CMV negative donor to a CMV negative reci­

pient was one of the selection criteria for PRA-negative recipients. 

Statistics 

Actuarial survival curves were calculated using life-table methods. 

For comparison of groups student's t-test was used. 

Results and discussion 

Actuarial graft survival was 65% at one year which does not differ 

significantly from 83% found in recipients of primary cadaveric 

grafts aged 7-45 years (n=68). Graft survival was not correlated to 

HLA-matching. However, only 5/38 patients received grafts with 

maximum 0-1 HLA-AB and DR incompatibilities. Interestingly, 

21/38 (55%) of the old patients experienced acute rejection episodes, 

which is the same frequency found in the much younger group (56%). 

Ten patients had more than one rejection episode and the rejections 

were not due to the fact that the prophylactic immunosuppression 

could not be maintained. 

Five patients lost their grafts in irreversible rejections, two patients 

lost their grafts due to thrombosis. 

Actuarial patient survival at one year was 71%, this is significantly 

lower than 100% found in the much younger age group (p<O.OOl). 

Lifethreatening infections occurred in 6 patients. All of these died 

in general CMV infections or CMV pneumonitis. 3 were primary and 

3 were secondary CMV infections. Two patients died of infections 

while back on dialysis shortly after loosing their transplants in 

irreversible rejections. All patients who succumbed to infections had 

received rejection treatments. Patients with no rejection treatment 

had no severe lifethreating infections. 
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Concerning the long time survival, none of the grafts were lost in 

chronic rejection. Most patients lived a pretty normal life with a 

stable kidney function. The actuarial patient survival at three years 

was 6196. The later losses were due to cardiovascular diseases and 

malignancies. 

In comparison to dialysis treatment, the greatest differences are seen 

in long term survival. Much poorer results are seen on dialysis 

treatment (own observations, 4). 

In conclusion, we find it justified to perform kidney transplantation 

in old patients. However, rejection episodes occurred in 5696 of the 

patients entailing a risk of life threatening infections. The most 

serious infection is CMV. Elderly patients seems to be more prone to 

severe CMV-infections than younger patients, 1696 of the old patients 

died because of CMV-infections compared to 096 of the younger 

patients during the same period. 3 of the lethal CMV-infections in 

elderly were primary infections and 3 were secondary CMV-infections. 

To avoid primary CMV-infections we have started to match CMV 

seronegative kidneys with seronegative recipients. CMV-prophylaxis 

with immunoglobuline is given when CMV-matching is not possible. 

It may also be justifiable to give CMV-prophylaxis to seropositive 

elderly patients who receive antirejection therapy. 

REFERENCES 

1. Ringden, 0., Ost, L., Klintmalm, G., TillegArd, A., Fehrman, I., 

Wilczek, H. and Groth, C.G. Transplant Proc 15:2507-2512, 

1983. 

2. Klintmalm, G., Brynger, H., Flatmark, A., Frodin, L., Husberg, 

B., Thorsby, E. and Groth, C.G. Transplant Proc 17:1026-1031, 

1985. 

3. Lundgren, G., Albrechtsen, D., Brynger, H., Flatmark, A., 

Frodin, L., Gabel, H., Persson, H. and Groth, C.G. Transplant 

Proc 19:2074-2079, 1987. 

4. Albrechtsen, D., Fauchald, P., Leivestad, T., Pfeffer, P., 

Talseth, T., Flatmark, A. Transplant Proc (in press). 



CADAVERIC RENAL TRANSPLANTATION IN THE ELDERLY 
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Wessex Regional Transplant Unit, St. Mary's Hospital, Milton Road, 
Portsmouth, Hampshire, England. 

INTRODUCTION 

Cadaveric renal transplantation is now the accepted optimal 

therapy for end stage renal failure, since it provides, when success­

ful, a quality of life considerably greater than that resulting from 

either haemodialysis (HD) or continuous ambulatory peritoneal dia­

lysis (CAPD). Patient survival is, in most units, greater than 90% 

at 1 yr with concommitant graft survival for cadaveric donor trans­

plantation at over 75%. Contributing to this increased success has 

been the more judicious use of immunosuppressive (IS) agents, greater 

clinical experience in the management of complications, better 

quality donor kidneys and more precise histocompatibility. Recently 

there has been a significant benefit from the use of a more effective 

and more specific IS agent in the form of Cyclosporin A (CYA). In 

addition, over the last three years combination IS therapy using 

triple therapy (1) or quadruple therapy with polyclonal or monoclonal 

antibodies has provided even better graft survival. 

However, transplantation of patients in the over 60 age group is 

still controversial. The risks of surgery, the shorter expected life 

span, the scarcity of donor organs and the obviously greater risk of 

complications from cardiac disease are the major reasons for reluc­

tance. Frequently, however, the complications of the alternative 

treatment, HD or CAPD are insufficiently appreciated, as is the grati­

fying true reversal of the symptoms of renal failure which may result 

from a well functioning allograft. The main questions raised when 

transplantation of the elderly is considered are: 

Is the morbidity and morality of transplantation unacceptably high? 
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Does the age of the recipient affect the vigour of the immune 

response? 

In an attempt to answer these questions we record our experience in a 

small group of elderly patients who received a cadaveric renal trans­

plant. 

MATERIALS AND METHODS 

27 patients aged between 60 and 73 yrs of age received a renal 

transplant from a cadaveric donor. There were 15 male and 12 female. 

4 patients were over 70 yrs. The majority of patients had been main­

tained on CAPD (21) for 0.5 to 3.0 yrs. 1 of the 6 patients who had 

received HD had been on that form of treatment for 8 yrs. 6 of the 

patients had significant ischaemic heart disease requiring specific 

medication, of whom 2 had had, in addition, coronary artery bypass 

surgery. There were 3 diabetics and 2 other patients with symptoms 

of peripheral vascular disease due to atherosclerosis. The under­

lying renal pathology in this group was glomerulonephritis 18, pyelo­

nephritis 6, diabetic nephropathy 3. The mean age of the donors was 

41.6 yrs, the range being 16 to 65 yrs. 23 or the 27 were from 

heart-beating donors. There were 18 local kidneys, removed by the 

Portsmouth non-snatch technique using an intra-aortic double balloon 

catheter and 4'C Hyperosmolar Citrate as the preserving solution (2). 

The warm ischaemic interval was always less than 4 minutes. The cold 

ischaemic times of the 24·kidneys donated locally or within the U.K. 

ranged from 10 to 39 hrs compared to a range of 48 to 72 hrs in the 

kidneys which were transported from the U.S.A. 

MATCHING 

All the patients were given ABO compatible kidneys. The mean 

HLA match is indicated in Charts I and II, which also list some other 

characteristics of the recipient and donor cohort. All recipients 

had a negative donor specific cytotoxic crossmatch to T lymphocytes. 

2 were positive against the B cells of the donor. Of the 27 reci­

pients 6 had greater than 50% reactivity against a panel of 40 indi­

viduals. 1 patient received a second transplant. 
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CHART I PATIENT COHORT 

Number Mean Age Age Range 

27 64.1 60 - 73 

(3 over 70) 

M:F H D CAP D 

15: 12 6 21 

(2 - 8 yrs) (0.5 - 3 yrs) 

Immunological Factors 

Mean HLA 
A & B Match 

2.8 

Mean DR 
Match 

0.7 

CHART II DONOR COHORT 

Number Mean Age Age Range 

27 33.00 16 - 65 

IMMUNOSUPPRESSIVE THERAPY 

% First 
Transplant 

96% 

WIT 

<4 min 

Panel Reactivity 
)50% 

22% 

CIT ILSF 

26.4 hrs 55% 

Three main forms of IS were used. 5 patients received conven­

tional therapy using Azathioprine (AZA) 1.25 - 2.0 mg/kg body wt, 

depending on white cell and platelet count, together with Predniso­

lone (PRED) 14 - 15 mg daily. 16 patients received CYA beginning 

with the equivalent of an oral dose ranging from 12 - 16 mg/kg body 

wt, sometimes combined with 10 - 12 mg of PRED. CYA was then de­

creased over 90 days to an average dose of 5 - 7 mg/kg body wt. The 

blood IRA assay was used as a help in the diagnosis of nephrotoxi­

city. Generally levels between 300 and 600 ng/ml were aimed for. 

The third group of 6 patients received triple therapy (3) starting 

with CYA 12 mg/kg body wt, reducing to 3 mg/kg by the 30th day; 

AZA was given at 1 - 1.5 mg/kg and maintained according to white 

cell and platelet count; PRED was begun at 40 mg daily, reducing to 
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15 mg by the 30th day and was stopped in most instances by the 6th 

month. In this group, kidneys in which immediate life supporting 

function (ILSF) was not present were given anti thymocyte globulin 

(ATG) prophylactically at 3 mg/kg body wt for 6 days (3). In all 

instances rejection was treated with Methyl Prednisolone intrave­

nously 0.5 g for three consecutive days. If unresponsive to two 

doses of this therapy, with a three day interval, the patient re­

ceived ATG (Fresenius or Dutch) given after biopsy-proven vascular 

rejection was found. Transplantation was performed using standard 

techniques and the transplants were monitored using the usual clini­

cal and biochemical criteria. In addition, US, radioactive DPTA 

scanning and fine needle aspiration biopsies as well as Trucut 

biopsies were used. None of the patients received OKT3. 

RESULTS 

Of 27 patients 21 (77%) are alive and 20 (74%) have functioning 

grafts 6 weeks to 5 years after transplantation. 12 of these 

patients have a life-supporting graft longer than 2 years post­

transplant. The actuarial 1 yr patient and graft survival was 81% 

and "78% respectively. Mean serum creatinine at 1 yr was 186 umol/l 

~ 62. Of the 20 patients with a life supporting graft 16 were 

judged to have a good or excellent quality of life. 

There were 6 deaths. Sepsis was the underlying factor in 5. Two 

had myocardial infarction, but !}:l- one it was a terminal event after 

a septic course. One patient had acute diverticular disease. The 

possible risk factors in these six patients who died compared to the 

21 who survived are shown in Chart III 

CHART III ? Contributory Factors to Mortality in 6 Patients 

Number Outcome ILSF CYA (! PRED) HLA DR MEAN CIT 
A,B DONOR 

AGE 

6 Death 1 5 2.6 0.8 45.3 23 

21 SurvivL 16 14 3.6 0.8 31.2 17 



Chart IV shows the mortality and survival of 67 consecutive 

patients aged less than 60 yrs, transplanted in our Unit in 1987 and 

the actuarial 1 yr graft survival. The chart also includes, for com­

parison, the survival of 54 consecutive patients ~ age 60 yrs 

receiving HD or CAPD who have ~ been transplanted. The mortality 

is 28%. 

CHART IV 

Number 

Transplanted 

67 

HD and CAPD 

54 

DISCUSSION 

Mean Age 

41 

69 

Age Range 

18 - 59 

60 - 80 

Patient 
Survival 

92% 

72% 

1 yr Actuarial 
Graft Survival 

78% 

Clearly a patient's age is only a very approximate guide to the 

higher risk of atherosclerosis and other factors which are the con­

sequence of the aging process. In addition, the small number of 

patients described in this publication precludes any weighty con­

clusions. Nevertheless, the mortality rate is significantly higher 

than that of younger patients transplanted in our unit, whilst the 

graft survival rate is not significantly different. When compari­

sons are made with patients who have never been transplanted, there 

is no clear advantage for the transplant group, 77% 1 yr patient 

survival versus 72% (but this comparison may be misleading since 

fitter patients may be more numerous in the transplant group. 

Between the 6 deaths and the 21 patients surviving (Chart III) 

there appears to be a suggestion that ILSF, present in only one of 

the patients who died) and poorer HLA A & B matching as well as a 

higher donor age, might be factors which contribute towards the in­

creased mortality. Certainly the effect of prolonged cold ischaemia 
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in the presence of CYA acting to produce extended primary non­

function has been previously reported (4). The use of prophylactic 

ATG whilst withholding CYA has been strongly suggested as an alter­

native method (3). A feature of our clinical experience has been 

the extraordinary resilience and well being of some elderly patients. 

Thus one of the patients (CC, Fig 1) aged 73, was discharged on the 

11th day post-transplantation and has shown full rehabilitation on a 

dose of 4. 5 mg/kg body wt of CYA only. ILSF of graft was certainly 

a feature in his particular case. 

Figure 1. Post-transplant Course of Patient CC 

CONCLUSIONS 

HL" ".61'111 1 
HLAOR 11M 

On the basis of limited data we conclude that kidney transplanta­

tion in the elderly is fully justified. The mortality may be higher 

than in younger groups unless stringent selection criteria for both 

recipient and donor are exercised. Amongst these criteria we would 

particularly emphasise factors leading to ILSF of the graft. The 

individual patient's own wishes and the mortality on HD or CAPD 

are factors which should be balanced. 
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RENAL TRANSPLANTATION IN ELDERLY RECIPIENTS. 

J.M.MORALES, A. ANDRES , C.PRIETO, A. RODRIGUEZ , E. HERNANDEZ , T.ORTuNO, 
J.M.ALCAZAR, E.RODRIGUEZ PATERNINA, J.L.RODICIO. 

Hospital 1Q Octubre. Madrid. SPAIN. 

Recently, several articles have been published by different centers 

that show good results of renal transplantation (RT) in elderly pa-

tients (1,2). We present herein our experience in patients over 50 

years old. 

PATIENTS AND METHODS. 

Between January 84-August 87 we have performed in our hospital 185 

renal transplants (RTs). 40 cadaveric RTs (21.6%), 31 males and 9 

females, were done in elderly recipients (ER): more than 50 years, 

22 of them between 51-55 and the remaining 17 >55 years, X 56.2 

years. Two patients received a second graft and one was hyperinmuni-

zed (HP). 31 received steroids (S) and cyclosporine (CsA) and 9 S 

and Azathioprine (Aza). These protocols have been published pre-

viously (3). The results in the older group were compared to those 

obtained in a group of 99 low risk RTs (non HP, younger that 50 

years and receiving their first graft) performed during the same pe-

riod and with similar follow-up: 1/84 - 3/88. 73 patients received S 

and CsA and the remaining 26 received Sand Aza. Graft an patient 

survival times were calculated by the actuarial life table method 

(Kaplan-Meyer curves wiht Mantel Test). In addition, the results of 

ER were compared with a group of similar age in hemodialysis (HD). 
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RESULTS 

Patients >50 yr Low risk patients p 

N=40 N=99 

6m 1yr 2yr 6m 1yr 2yr NS 
Patient actuarial 
survival % 95 93 89 96 95 90 NS 

Graft actuarial 
survival % 79.5 77 67 85.5 83.5 76 NS 
Acute tubular 
necrosis 26 (64.5%) 61 (61%) NS 
Acute rejection 17 (35%) 49 (50.5%) NS 
GsA nephrotoxicity 7/31 (22.5%) 30/73 /41%) NS 
Infections 30 (75%) 38 (38.3%) 
<0.001 
Sepsis 2 (5%) 4 (4.4%) NS 
In the Table we show the principal characteristics of both groups of 

patients. There were no significant differences between ER and low 

risk patients in the actuarial survival rates. Actuarial survival of 

HD patients group was at 12 and 24 mo, 89% and 80% respectively, 

without significant difference between the ER. The incidence of 

posttransplant acute tubular necrosis was similar and there was a 

tendency to show less frequent acute rejection and GsA neprotoxi-

city. During the follow-up in 30 ER (75%) we saw some episode of in-

fection, mainly of urinary origin. Five of them were related to uro-

logical complications: urinary fistula or obstructive uropathy. 

Although infections were more frequent in ER, the incidence of sep-

sis was similar in both groups. Graft failure in ER was due to acute 

rejection in 3, chronic rejection in 2 and arterial thrombosis in 1. 

Five patients died, four of them with a functioning allograft (one, 

a diabetic patient). The causes of patient death were citomegalovi-

rus in 2, pulmonary edema in 1, acute pancreatitis in 1 and the last 

one for unknown cause. It is important to emphasize that 16 ER (40%) 

did not suffer severe complications nor did they require readmittance 
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to the hospital and 15 ER (37.5%) only needed one readmission. 

DISCUSSION 

As shown in the present analysis, a 2-year patient survival rate is 

89% and near 70% of patients have a functioning graft. These results 

are not significantly inferior to those in a younger patient popula-

tion, nor HP and with first transplant. Also, a slightly better sur-

vival rate in ER vs HD was seen. Therefore, we have demonstrated in 

our small group that RT in ER is a good therapy. Possibly, as other 

groups have demonstrated (2), CsA immunosupression may contribute to 

these results. On the other hand we would like to emphasize that in 

CsA ER more severe cardiovascular complications were not seen and 

the CsA nephrotoxicity incidence was similar in older and younger 

groups. Although, infections were more frequent in ER, mainly of 

urinary origin, the incidence of sepsis was similar: 5% ER vs 4.4% 

low risk patients. Remarkably, 40% of ER did not suffer severe com-

plication nor did they require readmittance to the hospital during 

the follow-up. Therefore, the ER morbility was not very different than 

in low risk patients. Our results confirm previous findings that RT 

in patients over 50 years is a satisfactory therapy with a survival 

rate not different than that of a group of low risk RTs. 
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RENAL TRANSPLANTATION WITH ELDERLY DONOR 

C.PRIETO, J.M.MORALES, A. ANDRES , T.ORTUNO, E.RODRIGUEZ PATERNINA, 
J.M.ALCAZAR, J.L.RODICIO. 

Servicio Nefrologia. Hospital 19 Octubre. Madrid. SPAIN. 

INTRODUCTION 

For a long time, 50 yr was considered the age limit for cadaveric 

donor (1). We present herein our experience with renal transplanta-

tion (RT) using elderly donors. 

PATIENTS AND METHODS 

Between July 1982-December 1987 we have performed 258 (RT); 33 of 

them (12.7%), 31 males and 2 females, received a cadaveric graft 

from elderly donors (ED): aged more than 50 years. The average age 

was 56.6(50-68 yr) and 11 of them were>60 yr. The average age of re-

cipients was 37.8 07-60 yr) and in 6 of them it was their second 

graft. The treatment was steroids(S) and cyclosporine A(CsA) in 30 

recipients and S and Azathioprine (Aza) in 3. These protocols have 

been published previously (2). The cumulative graft and patient sur-

vival of ED was compared to a group of 35 patients, 22 males and 13 

females, that received a cadaveric graft from young donors (YD). The 

average age of YD was 25.2 (17-33 yr) and in 2 of them it was their 

second graft. The average age of recipients with YD graft was 41.2 

(17-57 yr). The treatment was Sand CsA in 25 and in the remaining 
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10 S and Aza. These protocols have been published previously (2). The 

average follow-up period was 25 mo (6-70). 

RESULTS 

In the table we show the principal features of both groups. The cu­

mulative graft and patient survival rate was similar in patients 

with ED and in patients with YD. There was no difference in the in­

cidence of posttrasplant acute tubular necrosis, acute rejection, 

arterial hypertension nor average of current serum creatinine le­

vels. Remarkably, there was only one graft lost due to chronic re­

jection in the group of patients that received a transplant from a 

cadaveric donor >60 yr. Finally, the incidence of infections and the 

number of readmission to the hospital were not different in the 

group with the ED. 

Average age receptor 

Second graft 

Acute tubular necrosis (ATN) 

No Readmittance 

Serum Creatinine (X mg%) 

Arterial hypertension 

Acute rejection 

Graft survival 

Patient survival 

Elderly donor(n=33) Young Donor(n=35) 

average age 56.6 

(50-68 yr) 

37.8 

6 

20(62%) 

14(42.4%) 

1.48 

10(30%) 

16(51.5%) 

81.8% 

95% 

average age 25.2 P 

(17-33 yr) 

41.2 NS 

2 NS 

23(65%) NS 

20(57%) NS 

1.27 NS 

10(28%) NS 

18(48.5) NS 

85% NS 

92% NS 
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DISCUSSION. 

Until now it has generally been throught that older donors would have 

more vascular lesions as consequence of aging. Theoricatelly, it 

could exacerbate postrasplant acute tubular necrosis and cause bad 

graft function. The scarcity of donor for organ transplantation 

togheter with the increase in patients on dialysis waiting for renal 

transplantation have been the principal reasons for changing the up­

per age limit of cadaveric donors. Our study demostrates three im­

portant features: First, the cumulative patient and graft survival 

rates were similar in patients with ED and in patients with YD. Se­

cond, there was no difference in the incidence of acute tubular ne­

crosis,arterial hypertension nor level of renal function. Third the 

incidence of infections and the number of readmissions to the hospi­

tal were similar in both grups.These results do not indicate that re­

nal graft function in CyA patients is dependent on donor age(3). In 

conclusion, in our experience RT with ED did not represent an impor­

tant risk in the evolution of graft and recipient. 
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CALCIUM ANTAGONISTS PREVENT LYMPHOCYTE ACTIVATION IN KIDNEY 
ALLOGRAFT RECIPIENTS 

S. LAMPERI, S. CAROZZI, M.G. NASINI 

Nephrology Department, St. Martin's Hospital, Genoa, Italy 

INTRODUCTION 

It ha been shown that the inhibition of the proliferative 

arm of the immune response induced by Cyclosporine-A,(Cy-A) a 

calmodulin antagonist, in kidney allograft recipients(KAR) is 

accompanied by a reduced T-Iymphocyte(T-Ly)Ca++ concentration 

(which is essential in cell proliferation and activation) and a 

decreased in vitro release of Interleukin-2 (IL-2) and Interferon-

gamma (IFN-gamma) (1,2). 

As the toxic effects of Cy-A are well known, in an attempt to 

reduce the dosage of this drug, we determined the effect in vitro 

of a calcium-antagonist, verapamil(V), on the immunosuppressive 

activity of Cy-A in KAR, by evaluating T-Iy Ca++concentration and 

IL-2 and IFN-gamma release during phases of tolerance or acute rej ection. 

PATIENTS AND METHODS 

Thirthy-five KAR were prospectively studied. Thirthy healthy 

volunteers constituted the control group. 

T-Ly Ca++concentration was determined using a Quin-2 fluorescent 

indicator (3). IL-2 and IFN-gamma release by T-Ly were assayed by 

Gillis's (4) and radioimmunoassay techniques, respectively. Studies 

were performed by incubating T-Ly with medium alone, and with medium 
-7 -5 

plus V in concentrations ranging from 5x10 to 5x10 M. 



478 

RESU1TS 

In the KAR treated with Cy-A alone,one week after transplantatim, 

in the absence of acute rej ection, T-1y Ca-t+ was about half of that seen 

before grafting, or in the control group. However, in the 28 patients who 

showed acute rej ection, T-1y Ca-t+ was almost twice the steady-state :evels. 

In vitro 11-2 and IFN-gamma production exhibited a similar behavior. 

When T-Ly from controls or from uremic patients in the pre-transplantation 

phase were incubated in vitro with V, a dose-dependent decrease in CA-t+ 

concentration and IFN-gamma and 11-2 production was seen. In the KAR, 

both in the steady-state and at the onset of acute-rejection, in vitro 

incubation of T-1y with V induced marked decreases in Ca-t+ levels for all 

drug concentrations tested. When maximal doses of V were added to T-1y from 

transplanted patients in the steady-state, Ca-t+, 11-2 and IFN-gamma 

levels were almost undetectable (Fig. 1). 

DISCUSSION 

Results show that in KAR treated with Cy-A, tolerance is associated 

with reduced T-1y Ca-t+ levels ,and 11-2 and IFN-gamma release,while during 

acute rejection episodes significantly increased levels occur. Our in 

vitro studies have demonstrated that V is able to decrease both Ca-t+ levels 

in the T-1y,and the release of 11-2 and IFN-gamma in healthy subjects,in 

uremic patients before transplantation, and in KAR both in the steadystate 

and during acute rejection. From this we hypothesize that the in vitro 

potentiation of the Cy-A mediated immunosuppression induced by Vmay 

be due to a direct additive effect on cellular mechanisms that are 

in some way calcium-dependent (5). 

Although further in vitro and in vivo studies are necessary to 

confirm these data, these results offer a potential therapeutic 

strategy to decrease the dose of Cy-A needed for effective immuno­

suppression, thus lessening its dose-related side effects. 
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VERAPAMIL CONCENTRATION (M) 
SIGNIFICANTLY DIFFERENT FROM MEAN VALUE OBSERVED WHEN NO VERAPAMIL 
WAS ADDED ( P(O.05 ) 

Fig. 1. Effects of in vitro incubation with V of T-Ly from KAR 
both in the steady state and the onset of acute rejection on the 
cellular concentration of Ca++. 
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A PROSPECTIVE RANDOMIZED STUDY OF THE PORTECTIVE EFFECT OF VERAPAMIL 
ON THE ISCHAEMIC RENAL INJURY IN RENAL ALLOTRANSPLANTS. 

Mohamed A. Sobh, Ahmed B. Shehab EI-Din, Fatma E. Moustafa, Mohamed 
A. EI-Far, Mowafake E. Hussein, Hossam M. Gad and Mohamed A. Ghoneim 

Urology & Nephrology Center, Mansoura University, Mansoura, Egypt 

The objective of this work was to study the possible protective 

effect of verapamil against the ischaemic acute tubular necrosis in 

kidney transplantation. 

MATERIALS AND METHODS: 

54 consecutive living related donor kidney transplantations were 

randomly distributed among two groups.Group I cases were given vera-

pamil and group II cases served as control.Verpamil was given to the 

donor during muscle dissection prior to manipulating the renal pedicle, 

this was given as 5 mg slow I.v. within 10 min., other 5 mg verapamil 

was added to each 500 ml bot tel of graft perfusate. Furthermore, anot-

her dose of verapamil was given to the recepient during construction 

of the vascular anastomosis, this was repeated after 6 hours. Recipie-

nts were assessed after kidney transplantation with special stress on: 

1. Ischaemia time, diuresis after revascularization 

2. Daily urine out put, serum creatinine and, urinary enzyme activity 

3. The third post operative day was considered as the end of the study 

, at that time patients were subjected to Fine Needle Aspiration 

Biopsy (FNAB) and isotop renal scanning. 

RESULTS 

In this work, 28 received verapamil(groupI) and 24 served as 

contro!(groupII) Acute tubular necrosis was observed in 2 cases in the 

vcrapamil treated group {7.1 %} and in 8 cases in the control group 
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(33.3 %). the difference between the two groups was found to be sta­

tislicaly significant (P=0.049).Haemodialysis was needed in only two 

cases. both were in the untreated group. The mean serum creatinine in 

the verapamil treated group was 1.42!0.52mg/dl while in the untreated 

group it was 2.30!2.26mg/dl. the difference was statisticaly signifi­

cant (P = 0.027). The mean urine out put value at the third day was 

10400~5663 C.c in the verapamil treated group while it was 8083!6649 

c.c in the untreated group. The difference was statistically insigni­

fjcant (P = 0.091). Regarding the urinary enzym NAG activity. there 

was significant (P<0.05) difference in enzyme activity between the 

-two groups. Regarding the isotope scanning of the transplanted kid­

neys it was observed that there was no significant difference between 

the two groups on evaluating the graft/Aorta ratio. Nevertheless.on 

on estimating the perfusion index it was highly significant (P=0.014) 

better in the verapamil treated group (P.I. = 19.79 ! 8.39%)than in 

the non treated group (P.I. = 32.86 ! 16 %). 

DISCUSSION 

It was reported that treatment with verapamil will protect again­

est acute tubular necrosis in rats and dogs when renal ischaemia is 

inflected with noradrenalin or by renal artery clamping (1.2). 

In this. work treatment with verapamil resulted in significant pro­

tection of the renal transplants against the ischaemic tubular necro­

sis. The incidence of ATN was 7.1% in the verapamil treated group and 

33.3 % in the control group. Further more. the serum creatinine was 

significantly lower in the treated than in the control group and the 

perfusion index was significantly better in the treated than in the 

control group. Similar observations were reported using Diltiazem or 

Nifidipine (3.4). Wagner et al (3) adding Diltiazem to Eurocollin's 
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solution at donor nephrectomy and giving it to the transplant reci-

pients for 2 days post operative, observed a significant reduction in 

the incidence of posttransplant ATN. Grekas et al (4) infused Euroco-

llins solution pluse Nifidipine into the left renal artery and placebo 

into the right renal artery of dogs, ischaemia was inflected by renal 

artery clamping. They observed functional but not morphologic protec-

tion against ATN by Nifedipine In our study verapamil was given to 

the donor so as to protect the kidney against ischaemia which may 

occure due to renal artery spasm during dissecting the renal pedicle, 

another dose was added to the graft perfusate to protect it during the 

cold ischaemia, furthermore, two doses were given to the recipients to 

protect the graft after reconstruction of the vascular anastomosis as 

well as late after reflow. This late protection is important since it 

has been reported that during the reflow phase, a further increase in 

the cytosolic and mitochondrial calcium concentration leads to cellu-

lar and mitochondrial dysfunction and, consequently to progressive 

organ damage (5) , by perventing the calcium influx during reperfusion, 

calcium antagonists could thus preserve renal function. 

We have concluded that treatment with verapamil may protect 

against the ischaemic ATN after kidney transplantation. 
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EFFECTS OF SYSTEMIC ADMINISTRATION OF THE PGE-l ANALOGUE 
ALPROSTADIL IN THE EARLY PHASE OF RENAL TRANSPLANTATION. 

G. Civati, B. Brando, C. Brunati, M.L. Broggi, G. Busnach, A. Sperandeo*, 
M. Seveso, E.E. Minetti, L. Minett i. 
Dept. of Nephrology, Niguarda-Ca' Granda Hospital, Milano, and *Upjohn 
S.p.a, Caponago, Italy. 

I NT RODUCT I ON 

The pathogenesis of acute post-transplant renal failure (ARn is 

multifactorial, including the reduction of renal blood flow and the 

metabolic damage during cold and warm ischemia, causing intracellular 

depletion of cyclic AMP (cAMP). The advent of (yclosporine «(SA) has 

added drug-related mechanisms which contribute to the sustaining of 

ARF, namely tubular toxicity, endothelial arterial damage and 

vasoconstriction (l). Rejection occurring during the early phase may 

further impair the ARF recovery. Prostaglandin (PG) of E series are 

known to stimulate the cAMP synthesis even with reduced oxygen 

supply, stabilize cell membrane and lysosome enzyme release, have a 

marked vasodilator effect, causing renal blood flow redistribution, 

inhibit platelet aggregation and also exert some immunosuppressive 

effect acting on T and B cells (2-5). The relationships between (SA and 

PG metabolism are however still controversial (6, 7), but some studies 

suggest a beneficial role of PGE on (SA-induced renal damage (8). 

The PGE mechanisms of action and the demonstration of their 

protective effects on organ ischemia in some animal and human models 

(9, 10), together with the recent availability of stable PGE analogues 

for human use, have prompted us to study the effects of a PGE-l 

derivative, Alprostadil (Prostin VR, Upjohn, Kalamazoo, MichJ on ARF 

incidence and outcome and on early renal graft function in man. 



484 

PATIENTS AND METHODS 

Twenty-three renal transplant patients received 500l1g Alprostadil 

Lv. daily over 12 hours, starting from graft vessels anastomosis, for 4 

days (PGE group). Other 23 randomly selected patients served as 

controls (NPG group). All patients received CSA and Methylprednisolone. 

Orthoclone OKT 3 antibody was given in case of refractory rejection (for 

details, see G. Civati et aI, this issue). The tv. protocol included fluids, 

400 mg Furosemide and 100 ml 20~ Mannitol every 6 hours, to maintain 

an urinary output of at least 300 ml/h. Diuretics were reduced in case 

of abundant diuresis. ARF was defined by dialysis requirement. 

RESULTS 
The following table summarizes our results. Functional data refer to 
immediately functioning kidneys. 

PGE NPG 
Age (Years) 41±11 37.6± 12 
ARF Incidence 5123 4123 P ns 
Urine Output (1) Day 1 12.3 ± 6.5 9.8 ± 4.8 P ns 
Urine Output (1) Day 2 9.6:!: 4.6 10.6 ± 4 P ns 
Urine Output (I) Day 3 8.9 ± 3.8 7.3:!: 3.5 P ns 
Furosemide Dose (g) Day 1 0.91 :!: 0.65 1.55 ± 0.2 P <0.005 
Furosemide Dose (g) Day 2 0.70:!: 0.56 1.42:!: 0.28 P <0.001 
Furosemide Dose (g) Day 3 0.56:!: 0.51 1.23:!: 0.42 P <0.001 
Mannitol Dose (g) Day 1 57:!: 36 80:!: 0 P <0.05 
Mannitol Dose (g) Day 2 18:!: 33 57:!: 36 P <0.005 
Mannitol Dose (g) Day 3 0 33:!: 39 P <0.000 
Arterial Perfusion Index (U) 205 ± 93 236 ± 139 P ns 
CSA BTL (1 st Determin.) 289:!: 152 384:!: 177 P ns 
Rejections within Day 30 16123 9123 P ns 
Days to PCreat <2 mg/dl 16.4:!: 16.7 36.5:!: 32.5 P <0.05 
PCreat at Day 30 (mg/dD 1.7:!: 0.7 2.1:!: 0.8 P ns 

DISCUSSION 

Our results indicate that PGE and NPG patients had a simllar ARF 

Incidence (expected rate 22~ in our Unit>. Therefore, Alprostadil seems 
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not to influence the occurrence of ARF in the recipient once a severe 

warm ischemic damage has been induced in donor kidneys during coma 

and surgical procedures. Renal transplant ischemia, however, may be 

present in the grafted organ in milder form and may account for delayed 

functional recovery. Alprostadil seems to be effective in such 

instances, as demonstrated by the significantly lower diuretic 

requirement, by the shorter time required to reach a PCreat < 2 mg/dl, 

and maybe by the slightly lower PCreat level at 1 month. Alprostadll 

does not seem to affect CSA requirement. All patients were given 

similar dally and cumulative CSA doses, and mean CSA BTL were also 

similar in both groups. No apparent beneficial effect was observed on 

rejection incidence. The PGE group had a slightly higher rejection rate 

during the first month, which should be verified with a larger patient 

series. No interferences were observed between Alprostadil and 

Orthoclone OKT3 in the four patients in which it was required. 

This study is in progress to evaluate the long-term effects of 

Alprostadil on graft outcome. A cohoperative study should be designed, 

in order to evaluate the prophylactic effect on ARF incidence of 

Alprostadil administration also in the cadaver donors from all organ 

procurement Centers during coma and organ removal procedures. 
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INTERLEUKIN-2 (IL2) PRODUCTION BY PERIPHERAL BLOOD LYMPHOCYTES (PBLS) 
IN THE DIAGNOSIS OF RENAL ALLOGRAFT REJECTION (R) IN CYCLOSPORIN 
(CsA) TREATED PATIENTS 

S. H. BALLAL 

Division of Nephrology, Veterans Administration Medical Center and 
St. Louis University School of Medicine, St. Louis, Missouri USA 

In CsA treated renal allograft recipients R episodes can be 

confused with CsA nephrotoxicity. Since rejection causes activation 

of T lymphocytes and increase in IL2 production whereas CsA acts to 

decrease IL2 production, we evaluated the diagnostic value to serial 

IL2 levels produced by lectin stimulated PBLS (Human Immunology 17, 

297, 1986) in 15 patients with biopsy proven R [9 acute (AR), 6 

chronic (CR)]. In addition, in these patients IL2 levels were 

correlated with trough whole blood CsA levels (measured by RIA in 

ng/ml, when CsA levels were normal « 600 ng/ml) and toxic (> 1000 

ng/ml). Demographics: Age 21 to 57 years (mean 35 years), 9 males 

and 6 females, 10 were cadaver and 5 living related transplants. 

IL2 levels increased from 0.26 ± 0.20 to 1.03 ± 0.73 units (u) with R 

(p 0.001). In AR IL2 increased from 0.20 ± 0.17 to 1.11 ± 0.90 u 

(p 0.01). In CR IL2 increased from 0.33 ± 0.22 to 0.90 ± 0.40 u 

(p 0.002). Baseline CsA level was 560 ± 290 and did not change 

with R (476 ± 182). IL2 levels at baseline and during R were not 

significantly different between the AR and CR groups (0.20 ± 0.17 vs 

0.33 ± 0.22 and 1.11 ± 0.90 vs 0.90 ± 0.40 respectively). At normal 

(451 ± 168) CsA levels, the IL2 level was 0.22 ± 0.14 u and decreased 

to 0.14 ± 0.08 u (p = 0.05) with toxic (1271 ± 189) CsA levels. 

In conclusion, IL2 levels increased significantly both in AR and 

CR but decreased with toxic CsA levels. A rise in IL2 level in the 

face of worsening renal function strongly suggests R as compared to 

CsA toxicity. 



CHANGES OF ANTI-THROMBIN III (AT III), PROTEIN C (PC), AND PROTEIN 

S (PS) IN RENAL TRANSPLANTATION 

K.N. Lai*, J. Yin+, P. Li*, P. Yuen+. Departments of Medicine* 

and Paediatrics+, The Chinese University of Hong Kong, HONG KONG. 

INTRODUCTION 

Patients undergoing regular hemodialysis are subjected to a 

special risk of thrombotic complications related to low plasma AT 

III and PC during dialysis (1,2). A recent study showed that 

cyclosporin A [CyAl - treated transplanted patients had a number 

of hemostatic changes which favor thrombosis (3). Enhanced plate­

let aggregation with CyA therapy has been suggested to result in 

the increased thrombotic phenomenon (4). Our present work studied 

the changes of plasma PC, PS, and AT III in renal transplantation. 

METHODS 

Five uremic patients on regular hemodialysis receiving living 

related renal allografts were studied. They were treated with 

Prednisolone [30 mg/day] and CyA [10 mg/kg/day] during the first 

two weeks of transplantation. Blood samples were collected before 

transplantation [pre-dialysisl, and regularly at day 2, 7, 30, 100 

after renal transplantation. 

Plasma samples were collected into anticoagulant mixture and 

stored at -70oC until assay. Protein S and Protein C related 

antigens were measured by the sandwich technique of enzyme 

immunoassay using assay kits [Diagnostica Stago, Asnieres, Francel. 

The anti-thrombin III was measured by amidolytic assay using assay 

kits [Diagnostica Stagol. The values were expressed as percentage 

of reference plasma. Urine samples from 2 patients collected 

before and 2-4 days after renal transplantation were studied for 

the concentrations of these coagulation inhibitors. Blood samples 

from 3 patients with nephritis and normal renal function receiving 
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CyA were obtained during their first 2 weeks of treatment to 

assess the effect of CyA on PS, PC, and AT III. 

RESULTS 

All 5 allografts functioned immediately after transplantation. 

All patients developed significant diuresis [4-10 1itres/day] last­

ing 6-14 days. The mean serum creatinine fell from 870+124 umo1/1 

to 136~34 umo1/1 within the first two weeks after transplantation. 

The mean daily urine output increased from 230,:t63 ml/ day during 

dialysis to 6500~2550 ml/day at one week after transplantation. 

-;( 
~ 

Protein S in Renal Transplantation 

Figure 1 . 
Changes of AT III in 
renal transplant­
ation . 

Figure 2. 
Changes of Protein C 
in renal transplant­
ation. 

Figure 3. 
Changes of Protein S 
in renal transplant­
ation. 
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The mean pre-transplantation PS, PC, and AT III were similar to 

the control although the number of patients was too small for 

proper statistical assessment. A transient fall of plasma PS and 

PC was observed during the first week after transplantation. 

Similar fall of AT III was observed in 4 of the 5 patients. A 

progressive rise of plasma PS, PC, and AT III was observed at 4th 

and 14th weeks after transplantation with values 19%, 40%, and 13% 

respectively higher than the values measured during the period of 

maintenance dialysis therapy. The urinary concentrations of PS, 

PC, and AT III were similar before and after transplantation but 

their daily losses were manifold higher due to marked diuresis. 

No obvious changes in PS, PC, and AT III were observed in the 

three patients after two weeks of CyA therapy. 

DISCUSSION 

In our study we have observed an initial reduction of plasma 

PS, PC, and AT III during the first week after renal transplant­

ation with good functioning allografts. Despite the small number 

of patients studied, a consistent overall pattern is definitely 

demonstrated in these patients. The fall in the plasma inhibitors 

of coagulation is believed to be due to urinary loss related to 

massive diuresis following acute tubular necrosis in the allograft. 

The loss could be up to 50 times the normal urinary loss prior to 

transplantation. CyA was less likely to be responsible for reduced 

plasma PS, PC, and AT III as similar changes of plasma coagulation 

inhibitors were not observed in nephritic patients receiving CyA. 

Furthermore, a progressive rise of these plasma proteins was 

evident when acute tubular necrosis subsided while the patients 

continued to receive CyA for anti-rejection therapy. In conclus­

ion, our study suggests PS, PC, and AT III increased with function­

ing renal allograft but a potential risk of increased thrombo­

embolism could occur during early post-transplantation period due 

to massive urinary loss of such plasma coagulation inhibitors. 
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KAPOSI'S SARCOMA AFTER KIDNEY TRANSPLANTATION, AN ETIOLOGIC STUDY 
AND SUCCESSFUL TREATMENT. 

M. SOBH, F. Moustafa, A. Shehab EI Din, H. Abd EI Ghafar, M. Abd EI. 
Razic, H. Mowafi, G. El Wehidi, M. Ghoniem. 

Urology And Nephrology Center, Mansoura University, Egypt. 

MATERIALS AND METHODS 

Kjdney transplant recipients under follow up were examined and those 

with suspecious lesions for Kaposi's Sarcoma(K.S) were subjected to: 

1. Histopathologic Examination 2. Clinical Assess.ent 3. Virologic 

work-up (HDs Ag, Epestien Darr virus, CMV and HIV). 

4. Evaluation of patients i .. une com».eteg&~ : 

a- Skin reactivity to Dinitro Chloro Benzene (DNCD). b- Antibody 

Dependent Cell mediated Cytotoxicity (ADCC). c- Natural Killer cell 

(NK). d) Lymphocyte proliferation in response to mitogens. e- T-cell 

Subsets : OKTS, OKT4 & OKTa. 

5. Determination of the patients HLA - DR typing. 

6. Therapeutic approaches : 

a) Modification of the immune suppressive regimen : This was done 

either by immediate arrest of azathioprine and/or ciclosporin as 

well as rapid withdrawal of the prednisolone in rapidly progressive 

life endangering cases. In cases with mild to moderate lesions, 

only variable degrees of reduction of immuno suppressive drugs 

was performed. b) Cytotoxic drugs : Vincristine was given in life 

endangering cases. c) Superficial irradiation: When there was no 

satisfactory response to simple reduction of immuno suppressive drugs. 

g) Intralesional injection of bleomycin sulphate:For residual lesions. 

RESULTS 

Out of 250 patjents with renal allografts ,Seven cases were found 
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to be ~uffering from K.S.(2.8%). Time of discovery of the tumour 

following kidney transplantation varied from 3 to 15 months. Prior to 

discovery of the tumour four patients were under triple immuno 

suppression, two were given ciclosporin plus prednisolone and one was 

treated by prednizolone and azathioprine. All had been subjected to at 

least one histologically proven rejection episode and all except one 

patient had perfect graft function. 

Two types of presentations with K.S. were observed in our cases 

1. Oropharyngeal K.S.:(two cases)Developed rapidly wHh lesion~ 

related to the gum, floor of the mouth Rnd the soft palate cervical 

lymphadenopathy. 2.Cutaneous K.S.(fjve ca~es)these were multicentric 

reddish blue,indurated nodules or plaques confined to the lower limbs. 

Hislopathologic Evaluation : 

It revealed ill defined areas in the dermis formed of multiple 

thin walled capillaries lined by plump endothelial cells and in bet­

ween these capillaries exist fusiform cells running in different 

directions, the degree of mitosis among these fusiform cells was not 

so marked. 

Virologic, genetic and i .. unologic evaluations : 

These cases were negative for HBsAg, CMV, EbV and HIV. 

HLA typing of six patients showed presence of HLA-Al&DR5 in four 

patients (The Al in the general Egyptian population being 20% and 

DR5 is 6.1%) (P < 0.05). Skin testing using DNCB showed that those 

who later on developed K.S. were all non responders. T lymphocyte 

~ubset~ analysis showed reduced T4/Ta (0.9-1.2) Furthermore, there was 

always significant reduction in the NK and the ADCC activities while 

the response to mitogen was variable. 
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Response to treatment 

In the first two cases with aggressive oropharyngial K.S., the 

tumour showed rapid complete regression within 3-4 months. In cases 

with cutaneous K.S.,there was partial (~30%) reduction in the tumour 

in two cases. These two patients were subjected to superficial 

irradiation which was followed by complete resolution of the tumour 

in one case, while the other showed some residual lesions. The 

remaining three cases, showed regression of the tumour 3-6 months 

after simple reduction of the immuno supperssive drugs with some 

residual lesions in one of them. The residual lesions were treated 

by intralesional bleomycin therapy. 

DISCUSSION AND CONCLUSION 

Penn I, 1981 (1) reported an over all incidence of K.S. of 

0.06-0.4 % for whole kidney transplant recipients. In our series we 

discm,·,'ed seven cases ammong 250 Egyptian kidney transplant reci­

pients under follow up. making an incidence of 2.8% which is very 

high. 

We have concluded that K.S. is more common among Egyptian 

kidney transplant recipients, racial and genetic predisposing fac­

tors are probably working, lack of immune survillance is an important 

factor in the pathogenesis of the disease. regression of the tumour 

can be achieved without sacrifying the graft even in the severe 

oropharyngeal cases. 
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RENAL ARTERIAL STENOSIS IN RENAL TRANSPLANTATION: 

A MATHEMATICAL PATHOGENETIC HYPOTHESIS AND ITS POSSIBLE 

CLINICAL IMPLICATIONS 

Coli L., Pallotti G.*, Pettazzoni P.*,Gaviani G.*, 

Buscaroli A., Stefoni S., Campieri C., Bonomini V. 

Institute of Nephrology and *Department of Physics, 

University of Bologna 

The pathogenesis of the renal artery stenosis in renal 

transplantation is not yet completely clear. A possible 

role may be played by the impaired progression of the 

sphigmic wave and of the blood pulse at the point of the 

vascular anastomosis, caused by an anastomosis between two 

artery segments with different straining characteristics 

(1) • 

The factors influencing the artery straining are mainly 

the microvascular lesions following surgery, the 

immunological reactions, the aging structural involvement 

and the degenerative processes (atherosclerosis) (2,3). In 

particular the biological aging produces a progressive 

lack in the resilience and straining properties of the 

arterial wall and consequently an alteration of the 

elastic response to the sphigmic wave and the blood pulse. 

In kidney grafting, the age gap between donor and 

recipient is often considerable, and so the vascular 

anastomosis is characterized by different straining 

properties of the two artery segments (4). 

This study regards a mathematical elaboration of a 

pathogenetic hypothesis: the straining properties of an 

artery wall are mathematically expressed by the impedance 

(Z) formula: 
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Z ( v) = ,f r2 + (m w - K / w) 2 

where m is the fluid mass, K is the elastic constant, and 
r expresses the damping properties of the system (v is the 

frequency and w the period of the pulsation) . 

The different biomechanical impedance between donor (Zl) 

and recipient (Z2) arteries, generates a discontinuity on 

the artery wall, and only a part of the incident blood 

energy intensity can be transmitted across the 

anastomosis, whereas the remainder of energy intensity is 

reflected by the system. The amount of blood energy 

reflected by the system depends on the difference in 
mechanical impedance (Zl - Z2) between the two arterial 

walls: 

It = 10 -----

Ir = 10 -----

where 10, It, Ir are respectively the incident, the 

transmitted and the reflected intensity. If the difference 
(Zl - Z2) is negligible nearly all the energy crosses the 

suture; if it is not negligible, the energy transmitted .is 

smaller than the reflected. In this case the blood flow 

loses its laminar characteristics and generates turbulent 

fluxes, which may cause vascular complications (5). 

To support with clinical data this pathogenetic 

hypothesis, considering that the main factor influencing 

the vascular difference impedance between recipient and 

donor is patient's age, we made a retrospective study on 

132 Renal transplants, performed in the Department of 

Nephrology of the University of Bologna, in the period 

from 1982 to 1985. 

The patients were divided into 2 groups: the first group 
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included 61 patients with donor/recipient age difference ~ 

15 years; the second group included 71 patients with 

donor/recipient age difference < 15 years. In the first 

group 6 cases of artery stenosis, corresponding to 9,8 % 

appeared; no cases in the second group; the difference was 

statistically significant (p<0.025). 

We can conclude: 1) The mathematical model described, 

shows that factors favouring artery stenosis (turbulent 

fluxes) can be caused by the great difference between the 

impedance in the two anastomotic segments. 2) The clinical 

data confirm that the impedance difference is strictly 

correlated with the donor/recipient age.gap 3) It would be 

advisable to avoid, when even possible, a great age gap 

between donor and recipient at the moment of the choice of 

the graft recipients. 

Supported in part by grant 60% MPI 

REFERENCES: 

1. Bonomini,V. Fifth International Conference on Mechanics 

in Medicine and Biology, Bologna, July 1-5 1986 ; 

pp.387-389 

2. Doyle, T.J., McGregor, W.R., Fox, P.S., Maddison, R.E., 

Rogers, R.E., Kaufmann, H.M. Surgery 77: 53, 1975 

3. Ricotta, J.J., Shaff, H.V., Williams, G.M., Rolley, 

R.J., Whelyon, P.K., Harrington, D.M. Surgery 84: 595, 

1978 

4. Grossman, R.A., Defoe, D.C., Schoenfeld, R.B. 

Transplantation; 34:339-343, 1982 

5. Perrucca E. in:Fisica generale e sperimentale, Volume 

I, pp.135-145; Torino 1949 



"RENAL FUNCTIONAL RESERVE" IN RENAL TRANSPLANT PATIENTS 
ON CYCLOSPORINE THERAPY. 

Papa A., Fuiano G., Lotito M.A., Rampino T., Campolo G., 
Pacchiano G., Imperatore P., Memoli B., Libetta C., 
Reggio R., Milone D., Andreucci V.E. 

Dept. of Nephrology, 2nd Faculty of Medicine, Napoli 
(Italy). 

The increase in glomerular filtration rate (GFR) due 

to afferent and efferent arterioles vasodilation induced 

by protein-load or aminoacids and lor dopamine is termed 

"Renal Functional Reserve" (RFR). The simultaneous 

infusion of aminoacids and dopamine has been showed to 

be additive in their effects on GFR (1). 

RFR has been demonstred in healthy subjects and in 

patients with different renal diseases, but only with 

initial degrees (GFR > 50 ml/min) of renal 

insufficiency. Aim of this study was to estabilish if 

any RFR exists in transplanted patients on Cyclosporine 

A therapy. 

PATIENTS AND METHODS. 

The study was carried out on seven renal transplanted 

patients, who had received the graft 4-30 months prior 

to the study. All patients were on immunosuppressive 

therapy with prednisone (10-17.5 mg/day) and 

cyclosporine (3.5-7.8 mg/Kg/day); three received also 

azathioprine (50-150 mg/day). Renal function (as 

assessed by creatinine clearance twice a month) was 

steady in all. Mean age was 34.1 years (range: 23-64). 

Experimental design: briefly, in all patients a moderate 

water diuresis was induced by mouth and 
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maintained by 5% glucose infusion. Inulin and PAH were 

also infused. After 60 minutes of stabilization, 3 

control clearances were performed. At this point, an 

infusion of aminoacids ( 4 ml/min of a 7.5% solution) 

and dopamine (2 ~g/Kg/min) was Btarted. After an 

additional 1 hour period of stabilization three 

experimental 30-minutes clearances were performed. 

RESULTS. 

Renal plasma flow, as assessed by PAH clearance, 

increased moderately in 4 patients and markedly in 3. 

GFR also increased parallely to RPF. Mean percent 

increase of RPF was 16.1 ± 15.4 SO (p < 0.05 vs 

basal); GFR increased by 22.4 ± 24 %. (p < 0.05 vs 

basal). Individual data of GFR and RPF are plotted in 

Fig 1 and 2. 
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Fig1. Individual changes induced by AA + 0 infusion on 
RPF. Blood Cy A "through" levels are reported on 
the left of each line; time to tranplant (months) 
and daily Cy dosage are reported on the right. 
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Fig. 2. Individual changes induced by AA + D infusion 
on BFR. Blood Cy A "through" levels are reported 
on the left of each line; time to tranplant 
(months) and daily Cy dosage are reported on the 
right. 

Due to the similar increase of BFR and RPF, 

filtration fraction did not change after AA + D. No 

change of sodium excretion (UNa x V) and of urinary 

sodium excretion occurred. 

CONCLUSIONS 

Our data show that a significant increase of RPF and 

BFR can be obtained in transplanted patients on 

Cyclosporine therapy. Dhaene et al (2) also observed a 

marked increase in BFR in 3 out of 7 patients studied 

before and after an oral protein load, but only 3 were 

on Cy and the basal BFR was greater than in our 

patients. 

Mean basal BFR of our patients was 61 ml/min (range 
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48-86): therefore our patient had a mild to moderate 

renal insufficiency: with similar values of GFR, no or 

poor improvement of renal function was reported by 

other authors (1)(3) • Consequentely, other factors could 

influence the significant rise of the GFR observed in 

our patients. Since Cy A is well known to cause renal 

vasconstrictive effects it is reasonable to ascribe the 

observed increase of GFR to the reversion of such 

effects induced by AA and D. Moreover, since an 

increment of RPF and GFR was observed unrespectively of 

the time to transplant, the negative effects of Cy on 

renal function appear to be still present and 

reversible also after long time from the transplant. 
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V. CYCLOSPORINE 

Drug Interaction 



SAN D I H H U N®/ AN APPRAISAL OF DRUG INTERACTIONS 

I.T.R. COCKBURN, P. KRUPP 
Drug Monitoring Centre, Sandoz Ltd., 4002 Basle, Switzerland 

INTRODUCTION 

During the last five years many papers have been published 

summarising the 

use of Sandimmun 

more significant drug interactions observed with the 

(Cs) in animals and man (1-9). The Drug Monitoring 

Centre (DMC) of Sandoz Basle has monitored all information concerning 

this topic. Sources of data are the medical literature, the on-going 

post-marketing surveillance (PMS) study and spontaneous reports. 

Although the exact mechanisms for many interactions reported for Cs 

are still not understood, at least some can be explained either by 

alterations in absorption, metabolism or elimination or from deviation 

of expected pharmacological effects. The clinical outcome may vary 

from a minor disturbance requiring dose adjustment to more major 

consequences including nephrotoxicity or graft rejection. This paper 

summarises the results from this compilation. 

PHARMACOKINETICS 

Cs is a highly lipid soluble cyclic polypeptide consisting of 11 

aminoacids. It is formulated either in ethanol and polyoxyethylated 

castor oil for the intravenous composition or in ethanol, polyoxy­

ethylated glycerides and olive or maize oil for the oral solution or 

capsules. Following oral administration peak blood concentrations are 

achieved within 1-6 hours; the absolute bioavailability has an inter­

individual variability of 20-50% at steady state (10,11). Cs is 

largely distributed outside the blood volume, in the plasma approxi­

mately 90% is bound to proteins, mostly lipoproteins, and in the blood 

41-58% is contained within erythrocytes (7,12). Experiences from 

animal and clinical work have led to the conclusion that Cs is largely 
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metabolised by the hepatic monooxygenase system including cytochrome 

P-4S0. The main route of elimination is biliary secretion, with only 

6% of the oral dose excreted in the urine (10), and it appears that 

the parent compound does not undergo enterohepatic recycling (13). 

CONSEQUENCES OF DRUG INTERACTIONS 

The frequency of reports concerning interactions with Cs is 

continuously increasing. Those interactions in which a clear 

underlying mechanism has been demonstrated or confirmed by subsequent 

reports are classified as "substantiated" and labelled in the product 

literature. All other interactions are classified as "suspected". Any 

further information concerning these latter interactions are 

individually considered and reclassification is implemented where 

appropriate. 

As Cs is mostly metabolised by the hepatic monooxygenase system, 

in particular cytochrome P-4S0, inducers or suppressors of cytochrome 

P-4S0 will be expected to correspondingly reduce or increase Cs 

concentration. It has been reported that P-450 inducers (a) may reduce 

the concentration/dose ratio of Cs, (b) reduced Cs concentration.may 

become evident after approximately 48 hours and (c) Cs concentration 

will normalise after discontinuation of a P-450 inducer after a period 

of 2-3 weeks (14). 

Conversely, those agents known to inhibit hepatic metabolism or 

Cs, usually by competitive effects on microsomal enzymes including 

cytochrome P-4S0, will be expected to increase Cs concentration by a 

reduction of metabolism. 

In considering the likely clinical implication of interactions 

with Cs, drugs are further sub-categorised according to their primary 

effects: 

(1) Increase of Cs concentration 

(2) Decrease of Cs concentration 

(3) Additive nephrotoxicity 

(4) Miscellaneous 

Substantiated drug interactions 

Table 1 summarises those interactions that have become, in the 

course of time, substantiated by the weight of clinical experience or 

corroboratory evidence. 



Drugs increasing the concentration of Cs. The calcium channel 

antagonists nicardipine (17-17), verapamil (18) and diltiazem (19-22) 

have been shown to increase Cs concentration by interfering with 

hepatic metabolism. Diltiazem has an apparent direct inhibitory effect 

on cytochrome P-450 (21). However, this increased Cs concentration 

could be demonstrated by radioimmunoassay (RIA) but not by high 

pressure liquid chromatography (HPLC) suggestive of different effects 

on the parent compound and its metabolites (22). 

Corticosteroid preparations including prednisolone and methyl­

prednisolone are often used conjointly with Cs. Cs has been shown to 

potentiate prednisolone therapy by reducing clearance (23), or 

conversely during high-dose steroidal therapy the clearance of Cs may 

be increased, whereby it was recommended that HPLC should be used 

instead of RIA because of the accompanying rapid clearance of Cs 

metabolites (24). One centre, however, has reported that, at least for 

a short period after transplantation, patients have a normal 

metabolism of prednisolone when receiving Cs (25). 

There is clear evidence from dechallenge and rechallenge of a 

single well documented spontaneous report that doxycycline increases 

the Cs concentration during concomitant administration. 

The increase in Cs concentration, occasionally to dangerous 

levels, has been frequently reported after the concomitant 

administration of ketoconazole (26-32). Although most authors have 

suggested that this is a result of cytochrome P-450 induction, one 

group has noted changes in the distribution of Cs by competitive 

competition for cell binding sites (32). However, it has been noted 

that it is safe to combine Cs with ketoconazole as long as there is an 

appropriate reduction in Cs dosage (33). An interesting finding was 

the observation of increased immunosuppression in mice (as measured by 

a delayed hypersensitivity response) receiving Cs and ketoconazole 

(34). 

Several papers have described an increased concentration of Cs 

during the concomitant administration of macrolide antibiotics 

including erythromycin (35-47) and josamycin (48). Originally it was 

felt that this may have been the end-result of either an interference 

with hepatic metabolism (35,37, 39,42) or a direct inhibition of 

cytochrome P-450 (45). Recently it has been noted that erythromycin 



also increases the area under the curve (AUC) in the pharmacokinetic 

profile (41,43,46,47). This evidence of an increase in absorption or 

alteration in the apparent volume of distribution (44) is currently 

unexplained, but it has been proposed that the undesirable increase in 

Cs concentration may be avoided by reducing the dosage of Cs in those 

patients who must by necessity receive erythromycin (47). 

Androgenic steroids including levonorgestrel (49,50), danazol or 

norethisterone (51) and methyltestosterone (52) have all been shown to 

increase Cs concentration. As oral contraceptive steroids are weak 

inhibitors of hepatic microsomal enzymes, this may be a possible 

mechanism of action. Those interactions reported with levonorgestrel 

were also shown to have an accompanying increase in hepatic enzymes 

(49,50). 

Drugs reducing the concentration of Cs. One of the best known 

inducers of cytochrome P-450 are the barbiturates and their 

derivatives. It is not surprising, therefore, that there have been 

publications referring to the same, including phenobarbitone (53,54). 

Another anticonvulsant, valproic acid, has also been shown to reduce 

Cs concentration (55). 

Although it had been shown that phenytoin may reduce Cs 

concentration (56), presumably by an increased metabolism of Cs 

cytochrome P-450 (14), it now appears that phenytoin may decrease Cs 

concentration not by enzyme induction but by decreasing absorption and 

thereby bioavailability (57). No explanation has been offered for this 

finding. 

Similarly decreased concentration of Cs has been observed with 

carbamazepine, another known cytochrome P-450 inhibitor (58). 

In three individual well documented spontaneous reports, 

metamizole, an active component of the antipyretic agent Novalgin, has 

been shown in each case to decrease the concentration of Cs during 

concomitant administration. 

In one publication it has been shown that nafcillin can decrease 

the Cs concentration in renal transplant recipients (59). As this 

semi-synthetic penicillin is primarily eliminated by hepatic 

inactivation, the suggested mechanism has been that of an enhanced Cs 

hepatic clearance due to cytochrome P-450 enzyme induction. Nafcillin 

has also been shown to enhance warfarin elimination through hepatic 
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microsomal enzyme induction (60). 

The antituberculous drug rifampicin is known to induce hepatic 

microsomal enzymes. There have been reports of rifampicin causing 

reduction in Cs concentration (61-65) with further evidence of 

decreased bioavailability (64) or an increased rate of elimination of 

Cs (65). 

Several papers have described 

concentration during concomitant 

a significant decrease in Cs 

intravenous administration of 

sulphadimine with or without trimethoprim (66-68). 

Drugs causing additive nephrotoxicity. Those agents known either 

to have direct nephrotoxic effects or synergistically interact with Cs 

at the level of the nephron, thereby increasing the potential of 

nephrotoxicity, should be used with extreme caution in patients 

receiving Cs. 

There have been warnings concerning the use of aminoglycosides in 

Cs-treated patients (69), and there has been evidence of severe 

nephrotoxicity when Cs is given concomitantly with gentamycin (70). 

Cs-treated patients who received amphotericin B were also noted to 

develop increased nephrotoxicity (71). 

The antimitotic agent melphalan has been shown to have an additive 

nephrotoxic effect with es, with an elevation of serum creatinine 

(72) . 

A marked but reversible deterioration in renal function has been 

reported in CS-treated patients receiving trimethoprim either singly 

or in combination with sulphamethoxazole (co-trimoxazole) (73-75). 

Miscellaneous interactions. It is well established that both Cs 

and nifedipine can cause gingival hyperplasia. It is therefore not 

surprising that an increased incidence of gingival hyperplasia has 

been observed when the two drugs are given together (76,77). It is 

still unclear whether this is an additive or synergistic effect. 

Suspected drug interactions 

Table 2 summarises those interactions which have not yet been 

validated. 

Drugs increasing the concentration of es. It has been noted in a 

single pUblication that patients given a heavy intake of alcohol 

developed an increased concentration of Cs (77). Those patients with a 

light to moderate intake of alcohol had no disturbance of their Cs 
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concentration. 

In one poorly documented spontaneous report an apparent increase 

in Cs concentration was observed during the concomitant administration 

of acetazolamide. No further information was available to substantiate 

this claim. 

A single poorly documented spontaneous report concerning coumarin 

and later a paper referring to warfarin (78) have both described an 

increased Cs concentration, and in the latter case a decrease in 

efficacy of warfarin, during administration of these agents to Cs 

recipients. 

In another poorly documented spontaneous report it was suggested 

that dioctyl sodium sulfosuccinate had caused an apparent increase in 

Cs concentration. Further information was unavailable. 

Several unpublished spontaneous reports have suggested that Cs 

clearance is decreased by the concomitant use of the H2-antagonist 

cimetidine and that as a consequence the Cs concentration may be 

expected to show an increase. There has been another spontaneous 

report suggesting that ranitidine, another H2-antagonist, increased 

the risk of nephrotoxicity in Cs-treated renal transplant recipients. 

Conflicting results have been published. It was described that 

cimetidine does not alter the pharmacokinetics of Cs (79) and that 

ranitidine can be used without risk in the treatment and prevention of 

peptic ulcer in renal transplant patients immunosuppressed with Cs 

(80). Deleterious effects on blood concentration of Cs and creatinine 

have been reported for some renal and cardiac transplant recipients 

receiving concomitantly Cs and an H2-antagonist (81). 

Although the beta-Iactam antibiotic imipenem given in conjuction 

with cilastatin has also been described as increasing Cs concentration 

by inhibiting hepatic metabolism (82), a partial degree of 

nephroprotectivity from this combination has also been reported (83). 

Less understood, however, is the increased concentration of Cs 

which was noted with changes in absorption and distribution for 

itraconazole (84). It has been suggested that the metabolites of 

itraconazole may interfere with Cs metabolism (85), but in another 

paper there is an apparent lack of interaction between itraconazole 

and Cs (86). 

It has been reported that metoclopramide can increase the 



bioavailability of Cs and thereby increase Cs concentration by 

altering gastric transit time (87). 

According to a single well documented spontaneous report the 

quinolone derivative norfloxacin increases Cs concentration. This drug 

has been shown previously to inhibit cytochrome P-4S0 metabolism of 

theophyllin, and therefore this competitive inhibition may be the 

mechanism of 

depsipeptide 

(88), has 

action for this reported interaction. Pristinamycin, a 

antibiotic with a structural similarity to macrolides 

been shown 

inhibition of hepatic 

to increase Cs 

metabolism. 

concentration by a presumed 

Ticarcillin, a penicillin 

derivative, was noted to cause an increase in Cs concentration, 

confirmed by dechallenge and rechallenge, in a single spontaneous 

report. 

Two other spontaneous reports described increased Cs 

concentrations during concomitant administration of either pentazocine 

or tamoxifen. No further information is available to substantiate 

these interactions. 

Drugs reducing the concentration of Cs. Some anticonvulsants 

including mesuximide and primidone have been reported spontaneously as 

decreasing Cs concentration, presumably by induction of cytochrome 

P-4S0. 

The beta-antagonist metoprolol has been shown in a group of 

patients with end-stage renal failure to reduce the median plasma Cs 

concentration without altering the overall profile of the plasma Cs 

curve (89). 

In a single poorly documented spontaneous report an apparent 

reduction in the concentration of Cs with subsequent normalisation 

after the introduction and discontinuation of omeprazole in a Cs 

recipient was described. 

The somatostatin analogue Sandostatin is a potent inhibitor of 

pancreatic exocrinic function. The resultant inhibition or delay of 

fat absorption arising from the use of such analogues probably 

explains the reduced Cs concentration which has been observed in renal 

and pancreatic transplant recipients (90,91). 

The uricosuric agent sulfinpyrazone, a phenylbutazone analogue, 

was reported to have caused a threefold increase of Cs blood 

concentration after its discontinuation in a Cs recipient (92). It was 
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proposed that this agent may have interfered with Cs assays. No other 

similar reports have been received. 

Drugs causing additive nephrotoxicity. An additive nephrotoxic 

effect has been reported both with acyclovir (93) and ganciclovir 

(94) • 

An enhancement of adriamycin-induced proteinuria in rats receiving 

Cs has been reported (95). 

In two spontaneous reports 

captopril was described as causing an increased serum creatinine 

concentration in two patients on Cs therapy. 

In several spontaneous, poorly documented reports There have been 

suggestions that an elevation of serum creatinine may be expected in 

Cs recipients during the concomitant administration of the 

cephalosporines ceftazidine or latamoxef. However, in a single 

publication it has been published that ceftazidine does not affect the 

serum creatinine in Cs recipients (96). 

Although it is established that digoxin can interact with many 

other drugs, there has been only one publication of increased digoxin 

toxicity accompanied by acute renal failure in cardiac transplant 

recipients receiving digoxin and Cs concomitantly (97). The authors 

proposed that these changes were due to alterations in the apparent 

volume of distribution of digoxin. 

The anti-arrhythmic agent disopyramide has been noted to cause an 

increase in serum creatinine concentration (98). Vhether this was due 

to haemodynamic changes of renal vascular flow compounding Cs 

nephrotoxicity is yet to be established. 

It can be undetstood that patients whose kidneys are already under 

stress either from Cs toxicity or other aetiology may suffer additive 

effects from diuretics. Although diuretics are frequently used in 

transplanted patients receiving Cs, there have only been two papers 

referring to deterioration in renal function while receiving either 

metolazone (99) or furosemide (100). 

It is postulated that prostaglandin depletion plays a role in the 

development of acute nephrotoxicity froID Cs. Therefore non-steroidal 

anti-inflammatory drugs (NSAID), which deplete prostaglandins by 

cyclooxygenase inhibition, will enhance Cs toxicity, and this 

hypothesis has been supported by animal studies with either 
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indomethacin (101) or diclofenac (102). 

Miscellaneous interactions. The precise immmunological action of 

Cs is still not fully understood. In the case of verapamil it is 

interesting to note that there is a potentiation of the immuno­

suppressive action of Cs (103, 104), which results from inhibition of 

the protein kinase C-mediated events in lymphocyte activation (105). 

The reported synergistic effects of increased immunosuppression after 

combining Cs with certain agents including etoposide (101,106) and 

mizoribine (107) will need further investigation. The synergistic 

effect of etoposide has been shown to be similar to that observed 

with calcium antagonists (verapamil) or with anti-anticalmodulin 

agents (106). A synergism between 1,25-dihydroxyvitamin 03 (vitamin 

03) and Cs with regard to thymidine incorporation of IL-2 production 

has been demonstrated, but this effect requires validation for its 

clinical implication (108). 

Although a precautionary warning concerning a potential "antabuse" 

or facial flushing effect with the ethanol excipient of the i.v. 

formulation of Cs has been published (98), no other reports, either 

spontaneous or from the medical literature, have been received to 

substantiate this claim. 

In a recent publication it has been suggested that the incidence 

of myopathy among recipients of lovastatin may be increased in cardiac 

transplant recipients receiving Cs (109). Although this interaction 

has not been formally studied, it would appear appropriate to monitor 

creatinine phosphokinase in patients receiving both drugs. 

A previously unreported potentiation of the action of a 

neuromuscular blocking agent, atracuronium, possibly due to an 

interaction with the solvent of Cs, Cremophor EL, has been described 

in some experiments in cats (110). No mechanism is available to 

explain this effect, and no such effects have been reported in man. 

CONCLUSION 

Whereas initially most interactions were thought to be due to an 

interference with the metabolism of Sandimmun, other mechanisms of 

action have recently been proposed, including effects on absorption, 

distribution, renal function and immunomodulation. However, it is 

clear that any drug that induces or inhibits cytochrome P-450 or has 



512 

deleterious effects on renal function will either interfere with Cs 

elimination or have additive effects on Cs nephrotoxicity. 

Those drugs considered as "substantiated" in their potential to 

interact with Cs are labelled in the product literature. The process 

of the addition of new drugs to those known to interact with Cs is a 

continuous one, necessitating persistent review of all potential 

sources of data. Although "suspected" interactions are not currently 

included in the product literature, they are discussed in this review 

as they may become clinically relevant in the future. 

Yhen prescribing drugs known or potentially liable to interact 

with Cs the clinician should be aware of the possible consequences: 

(1) The bioavailability of Cs may be altered and therefore regular 

monitoring of Cs concentration, particularly during the introduction or 

withdrawal of the drug, is required. 

(2) Yhen prescribing drugs with a known nephrotoxic potential there is a 

risk of an additive effect with Cs. During periods of concomitant 

(3) 

administration parameters of renal function, for example serum 

creatinine, should be closely monitored. 

Certain drugs may 

resulting in the 

suppression. The 

potentiate 

development 

dosage of Cs 

the immunosuppressive effect of Cs, 

of risks inherent to over-immuno­

during this period should be carefully 

adjusted to minimise this risk. 
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DRUG INTERACTION BETWEEN CYCLOSPORIN A AND 

MACROLIDES ANTIBIOTICS: STUDY IN VITRO AND IN VIVO. 
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Cytochrome P450 from liver microsomes is the generic name used 

to design a family of monooxygenase hemoprotein involved in the 

metabolism of an impressive number of endogenous and exogenous 

compounds. Cyclosporin A (CYA) metabolism in rabbit and humans 

is cytochrome P450 dependent, as we demonstrated from the Lm3C 

isozyme [1-2]. Thus we developed a model using human liver 

microsomes to establish and quantify drug interactions between 

CYA and several other drugs. Six macrolides antibiotics (TAO, 

Josamycin, Midecamycin, Erythromycin, Roxithromycin and 

Spiramycin) were assayed with this human model. At varying 

concentrations from 10 to 1000 !J.Mol of macrolide, inhibition of 

CYA metabolism ranges from 19 to 90 % save for Spiramycin which 

exhibits no interaction. We tried to correlate these data in kidney 

transplant recipients. 

PATIENTS 

Six kidney graft recipients, one woman and five men ; mean age, 

32 years (range; 18 to 50) were studied. They had received a 

cadaveric transplant since 17 months (range 5 to 34) and were 

treated by an average dose of 5.8 mg/kg/day (range 3.6-9.1) of 

CYA and 10-15 mg/day of prednisolone. The CYA dose was 

individually adjusted to maintain plasma trough levels between 80 

to 180 ng/ml (plasma separated from red blood cells at 37°C ; RIA 

polyclonal Sandoz). 
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METHODS 

6 million units of Spiramycin were administered daily to the 

patients during 15 days (JO to J+14). Plasma kinetic of CYA was 

realised on J-1, J+1 and J+14 and consisted of 12 blood samples 

distributed over 24 hours. Serum creatinine, bilirubin, ASAT and 

ALAT were determined on J-1 and J+14. 

RESULTS 

Results of the in vitro study are summarized on figure 1. For a 

given concentration of 1000 IJ,M, all tested Macrolides except 

Spiramycin inhibit cyclosporin-oxydase activity in hepatic 

microsomes. Spiramycin shows only a moderate inhibition (%). At a 

concentration of 10 tJM spiramycin has no inhibition potential 

whereas other macrolides still have a moderate inhibitory role. 

Table 1 depicts the absence of a significant change of serum 

creatinine, bilirubin, ASAT and ALAT during Spiramycin 

administration to the 6 transplant recipients treated by CYA. The 

pharmacokinetic profile of CYA is not altered by the 

administration of Spiramycin as shown on figure 2. One patient 

expressed paresthesias during concomittant intake of CYA and 

Spiramycin. 

Table 1 BIOCHEMICAL DATA AT J-1 (A) AND J+14 (B) DURING 

SPIRAMYCIN ADMINISTRATION (Mean values ± S.D) N = 6 

S. CREATININE S.BILIRUBIN ASAT ALAT 

( J..UD.01l1) ( J..UD.ol/l) (I. U.) (I. U.) 

A B A B A B A B 

113 118 23 17 16 18 17 17 

± 26 ± 21 ± 14 ±11 ± 5 ± 9 ± 7 ±11 



DISCUSSION 

521 

JO 

10 

o 

I1ACR<Il IDES 

1;!1 
~ : ' llr. 11 . ~_:L ~'I . 

SPllwWelHE I1IDECAIIYCIIIE JOSAIIYCIN( lRY III1CJ1VCIIIl 

FIGURE l:Sum of egA metabolites 
with increasing macrolide concen 
trations. 

Metabolic interactions occur between CY A and Erythromycin (3). 

We have developed a simple and reproducible model establishing 

metabolic interferences with CYA. The use of human hepatic 

microsomes help avoid extrapolation of results as observed with 

animal models. This model has allowed to select a macrolide 

Spiramycin, which does not interact with CYA metabolism. 

Pharmacokinetic study carried out in the 6 kidney-graft recipients 

confirm the results obtained in vitro. No change has been 

observed in renal and hepatic functions. 

Spiramycin thus appears to be the only Macrolide devoid of 

metabolic interaction with CYA. 
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INTERACTION OF CALCIUM ANTAGONISTS AND CICLOSPORINE A 
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ROOTS*, K. WAGNER 

Departments of Internal Medicine and Nephrology and Clinical 
Pharmacology*, Klinikum Steglitz, Freie Universitiit Berlin, Federal 
Republic of Germany 

INTRODUCTION 
Our group has previously demonstrated that the combined treat­

ment of donor and recipient with the calcium antagonist (CA) dilti­
azem (Dil) reduced the i nci dence of delayed graft functi on in ca­
daveric kidney transplants, although significantly elevated ciclo­
sporine A (CsA) whole-blood trough levels were observed (1). This 
fi rs t observa ti on of an i nteracti on of Di 1 and CsA induced us to 
investigate in a retrospective study the influence of initiation or 
discontinuation of Dil and nifedipine (Nif) on CsA therapy. In a 
second prospecti ve c 1 i ni ca 1 tri a 1, the effect of Di 1 on kidney 
graft function and CsA pharmacokinetics was investigated in pa­
tients with stable graft function to elucidate possible mechanisms 
of this interaction. 

METHODS 
In a retrospective investigation of nonhospitalized patients, 

at least three months after kidney transplantation, CsA whole-blood 
trough levels, doses and clearances were recorded before the start 
of either Dil (n=23) or Nif (n=24) and after achieving CsA blood 
levels comparable to those before the initiation of CA. The same 
parameters were determined after withdrawal of Dil or Nif and after 
stable CsA blood levels had been achieved without further dose ad­
justment. Patients (n=20) receiving no CA were used for reference. 

After informed consent and according to the guidelines of the 
declaration of Helsinki, 22 nonhospitalized patients without previ­
ous CA therapy and wi th stable graft function (at least 6 months 
after cadaveric kidney transplantation, plasma creatinine levt:ls 
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< lSO llMo 111 and no changes exceedi ng ± 10"L duri ng the 1 ast 3 
months, no rejection episodes during thi s period) were included 1n 
thi s prospecti ve study. An i ni tia 1 pharmacoki neti c profil e of the 
ora 1 CsA mai ntenance dose was obtained together wi th measurements 
of glomerular filtration rate (GFR) and renal blood flow (RBn, 
using single-shot techniques with inulin and PAH (2). Oil was then 
initiated at an oral dose of 2x60 mg/d. After 1 and 4 weeks, phar­
macokinetic investigations and measurement of renal function were 
repeated. Over the subsequent 3 weeks, CsA dose was tapered down to 
achieve CsA whole-blood trough levels comparable to those before 
Oil therapy. These 1 eve 1 s were determi ned by RIA us i ng po lyva 1 ent 
and monovalent unspecific antibodies according to the method of 
Oonatsch (3). In addition, CsA blood levels and concentrations of 
the metabolites Ml, M17, M1B, and M21 were measured by HPLC accord­
i ng to the method of Chri s ti ans et a 1. (4). Data are gi ven as mean 
± SEM. Statistical significance was accepted at the 5"L level 
(Student's t-test). 

RESULTS 
Initiation of calcium antagonists (Tab. I). 

CA therapy was i ni ti ated 349±63 days (Oil) and l64±27 days 
(Nif) after renal transplantation. Application of CA was indicated 
in all patients by mild or moderate arterial hypertension. CsA pa­
rameters were recorded before and after 2l4±40 (Oi 1) or 1 69±42 
(Nif) days of continuous intake. The same parameters were recorded 
in the control group 3ll±4l days after renal transp 1 antati on and 
after an additional period of lBS±4 days. None of the groups showed 
significant changes in plasma concentrations of creatinine or liver 
enzymes (GOT, GPT, AP). During the observation periods, CsA dose 

was reduced by l6±2"L in controls (PiO.001), by 2l±4"L in patients on 
Nif (PiO.Ol) and by 43±S"L in the Oil-treated group (PiO.0001). CsA 
whole-blood levels (RIA) remained stable in the Oil group (+S±3"L), 
but fell in the Nif group (-lS±6"L) and controls (-7"L±4"L). These 
findings were reflected by changes in CsA clearances: -SO±9% in the 
Oil patients (PiO.OS), -1l±3% in the Nif group (ns) and -11±4% in 
controls (PiO.DDl). 
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Discontinuation of calcium antagonists (Tab. I). 
Oil (n.20) was applied for 206±39 days and Nif (n .. 13) for 

272±50 days. The i ndi ca ti ons for di sconti nua ti on were retrospec­
tively not established in most cases. Parameters of CsA therapy 
were recorded 1 03± 16 (Oil) or 146±28 (N if) days after termi na ti on 
of calcium blocker therapy (Tab. II). CsA dose was raised by +14±3% 
after discontinuation of Oil, but significantly reduced by -17±4% 
after withdrawal of Nif (PiO.05). An analogous dose reduction of 
-16±2% was observed in the control group (PiO.001). In contrast to 
a significant reduction of CsA whole-blood trough levels in the 
Oil-treated patients by -37±6% (PiO.OO]), only minor changes oc­
curred after abandonment of Nif (+2±5%, ns) and in controls (-7±4%, 
ns). This was confirmed by the alterations calculated for CsA 
clearances in all 3 groups: Oil: +77±1l% (PiO.OS), Nif: -37±4% 
(PiO.0001), controls: -17±4% (PiO.001). During the observation 
period, 6 rejection episodes occurred in the Oil group compared to 
only 3 in the Nif group. Corrected for an equivalent period of 100 
days, 0.29 rejection episodes per patient occurred in the Oil group 
compared to 0.15 episodes in the Nif group (PiO.OS). 

Table 1. Influence of Calciumantagonists (CAl on Ciclosporin-A-Therapy (CsAI 

Diltiazem 

Initiation of CA 
Patients (n) 23 

CsA parameters before initiation of CA 
dose (mg/kg/d) 4.47 ± 0.3 
blood level (ng/mU 11011 ± 50 
clearance (mL/min/kg) 8.6 ± 0.6 

CsA parameters under therapy with CA 
dose (mg/kg/d) 2.55 ± 0.2* 
blood level (ng/mLI 1125 ± 29 
clearance (mL/min/kgl 11.3 ! 0.3§ 

Discontinuation of CA 
Patients ( n ) 20 

CsA parameters before discontinuation of CA 
dose (mg/kg/dl 3.47 ! 0.4 
blood level (ng/mU 1193 ± 50 
clearance (mL/min/kg) 5.2! 0.5 

CsA parameters after discontinuation of CA 
dose (mg/kg/d) 3.96 ± 0.4 
blood level (ng/mU 319 ± 26t 
clearance (mL/min/kgl 9.2! 0.8§ 

Nifedipin 

24 

5.62 ± 0.4 
472 ± 41 
9.1 ± 0.8 

11.4 ! 0.2t 
1103 ! 25 
8.1 ! 0.5 

13 

5.21 !0.5 
399 ± 43 

11.1 ±2.2 

4.27 ! 0.4§ 
405 ± 35 
8.1 ± 1.2* 

Control 

20 

11.57 ± 0.3 
375 ± 32 
9.8 ! 1.2 

3.85 ! 0.31 
350 ! 27 
8.1!0.7t 

20 

4.57 ± 0.3 
375 ! 32 
9.8 ! 1.2 

3.85 ± 0.3 
350 ! 27 
8.1!0.7* 

Note: Results are mean, SEM. P values reflect comparison to initial values. 
§P < .05. IP < .01. tp < .001. *p < .0001. 
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Influence of Oil on CsA pharmacokinetics and kidney function 

(Fig. D. 

After 1 week of Oil application (2x60 mg/d), CsA blood trough 

1 eve1 s (RIA) had rai sed from 348±18 ng/m1 to 595±35 ng/m1 

(P.iO.OOOD. HPLC determination showed an increase from ll8±8 to 

173±12 ng/m1 (ps.O.OOD. Mean trough levels of M17 increased from 

184±13 to 335±25 ng/m1 (ps.0.0001), whereas the concentrations of M1 

(70±9 vs 82±8 ng/mD, M18, and M21 were found unchanged (Fig. 1). 

There was a clear trend towards an increase in the maximal concen­

tration (Cmax ) from 1,638±200 to 2,035±304 ng/m1 with Oi 1, but no 

change in the invasion rate (Kinv ) or elimination rate (Ke1im). 

After 1 week of Oil application, a slight but significant reduction 

in RBF, parallel to the increase in CsA blood levels, from 324±17 

m1/min to 295±16 m1/min (9l±4%, P.iO.OS) was seen. There was also a 

tendency towards a moderate decrease in GFR (S7±S vs 64±6 m1/min, 

ns). After 4 weeks of Oil, the intia1 CsA dose was reduced by 29±3% 

from 3.62±0.2 mg/kg/d to 2.6l±0.2 mg/kg/d (ps.0 .0001), but CsA blood 

levels were significantly higher than at the starting point (43S±32 

vs 348±16, ps.O.OS). It was calculated that a dose reduction.by 40% 
(2.02±0.2 mg/kg/min) 

wou1 d bri ng about the 

initial CsA levels. At 

the end of the i nves ti-

gation, neither GFR, RBF 

nor plasma creatinine 

(128±4 J.lmo1/l) 1eves 

differed from the ini­

tial values. 

Whole blood trough levels of CsA. M 1. and M 17 
before (·0) and during (+0) diltiazem application 

ng / ml 

800 

600 

400 

200 -~- -~ -~-
o~-----------------------

· 0 +0·0 +0 ·0 +0 ·0 +0 
CsA +Met CsA M1 M17 

(RIA) (HPLC) 

Mean values are indicated by bars 



527 

DISCUSSION 

In contrast to our fi ndi ngs wi th Ni f, the resu1 ts of the re­

trospective investigation revealed a striking effect of Oil, a CA 

of the benzothiazeoine-type, on CsA pharmacokinetics. After initia­

tion of Oil, a dramatic drop of CsA clearance by 50±9% occurred, 
whi ch 1 ed to a reducti on of the CsA dose by 43±5%. Thi s reducti on 

was twi ce as hi gh as in control sand mi ght at 1 east reduce the 
costs of aftercare in organ transplantation. It must, however, be 
mentioned that the reversibility of this interaction may lead to an 

untoward situation after discontinuation of Oil. Since CsA clear­
ance increased by 77±11% and CsA was only augmented by 14±3% in our 

patients, a clinically relevant decrease in CsA blood levels oc­

curred. After wi thdrawa 1, the i nci dence of rej ecti on epi sodes was 

twice as high as in the Nif group. It is therefore mandatory to 
i ntens ify CsA blood 1 eve 1 control in organ reci pi ents who recei ve 
CA like nicardipine (5), verapamil (6) or Oil, especially when 
those drugs are discontinued. The increase in CsA blood levels 
after Oil measured by mono- and po1yc10na1 RIA kits and HPLC might 

in part be due to alterations in the metabolite composition, since 
HPLC showed a marked increase in M17, whereas Ml, M18, and M21 re­

mained unchanged. The main mechanism of this drug interaction seems 

to be an inhibition of hepatic CsA metabolism by 011. This is con­

firmed by our in vitro studies with human liver microsomes, which 
showed a dose-dependent non-competi ti ve i nhi biti on of CsA metabo­
lism by Oil. In parallel with the observed alterations in plasma 
concentrations, formation of M1 was more strongly inhibited than 
that of M17. A major step of metabolite formation is hydroxylation 
in position 9 (Ml), which is also the main secondary metabo1isation 
step for further degradation of M17 to M8 or M26 via M18. 

In summary, the present data as well as previously determined 

CsA levels in our study on the prevention of delayed graft function 

by Oil (7,8) clearly demonstrate that the elevated CsA blood levels 

are caused, at least in part, by accumulation of CsA metabolites. 

This might be of great clinical relevance, since the inhibitory 

potency of M17 on inter1eukin-2 formation is comparable with native 

CsA (9), while its nephrotoxicy seems to be lower (10). This would 
also explain the results of our previous clinical trial, where we 
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demonstrated a reduced i nci dence of rej ecti on epi sodes under con­

comitant therapy with Oil and CsA, although CsA blood 1 eve 1 s were 
kept in the same range by a drastic dose reduction (1). This would 
only be possible, if Oil led to an accumulation of metabolites with 

lower nephrotoxicity but equivalent immunosuppressive activity. 
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INTRODUCTION 

The H2 receptor antagonists (H2ra) such as cimetidine (C), ra­

nitidine (R), and famotidine (F) seem to be effective in the 

prevention and treatment of stress ulcer in transplant recipients 

receiving cyclosporin A (CyA). A major problem in the management 

of these patients is to define the possible influence of H2ra on 

CyA metabolism and the possible synergistic nephro- and hepato-

toxicity of these drugs, when co-administered (1). The aim of this 

research was to study the possible interaction between CyA, on one 

hand, and C, R, and F, on the other hand by evaluating the serum 

creatinine (SC), the serum alanine aminotransferase (ALT), the 

serum aspartate aminotransferase (AST) levels in experimental rats, 

in order to determine whether H2ra may be used with CyA without 

risk. Histological observations of the liver and kidneys of all rats 

studied were performed at the end of the experimental period. 

MATERIALS AND METHODS 

80 young male Sprague-Dawley rats, averaging 250 g in weight, 

were entered into the study. Table 1 shows the drugs administered 

to each group. After 5 days of treatment, blood was sampled from the 

animals of groups 5,6, 7, 8 and whole blood CyA levels were measured 

by radioimmunoassay; after 10 days all animals were sacrificied, 

their blood was collected to assay SC, ALT, AST and serum CyA levels 
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TABLE 1 

<1IlP 1: O:ntrols <RXlP5: CyA 5 ng/Kg/cBily Lp. 

<1IlP2: C 10 ng/Kg/cBily Lp. 

<1IlP 3: R 5 ng/Kg/daily Lp. 

<1IlP4: F 2 rrg(Kg/cBily Lp. 

GUlP6: CyA 5 ng/Kg/cBily Lp. +C 10 ng/Kg/cBily i .p. 

<mP7: CyA 5 ng/Kg/cBily Lp. +R 5 ng/Kg/cBily Lp. 

GUlP8: CyA 5 ng/Kg/cBily Lp. +F 2 ng/Kg/cBily Lp. 

OC 
ng/100nl 

<1IlP 1: 0.7+0.2 

<1IlP 2: 0.7+0.1 
<1IlP 3: 0.6+0.1 

<1IlP 4: 0.7+0.2 

<lOP 5: 0.StO.1 
-

<RXlP 6: 0.6+0.2 

<lOP 7: 0.StO.2 

<1IlP 8: 0.6+0.2 

TABLE 2 

OC, />Sf, ALT, At{) CyA lEVElS 1N SIWlID <lOI'S 
/>Sf ALT <rlA(5d) 

UIL uIL qfrnl 

731-15.4 35+-10.8 

79+-18.7 !::Ot14.3 
78.19.3 45+-17.6 

84+22.7 51+19.2 

65+15.4 48+15.7 2271+200.6 
~1:J).5a 11l~.2a 

-
~544.6 -

92+ 35.8 ffit.14.6 22Bt4ffi.3 - -
rot 19.3 41+12.5 2174+400.3 

a : P< 0.01; b: P< O.a:; 

CVA(lQ:l) 

qfrnl 

1543t!Xi2.6 
2~.6a 
~0.8b 
1587+521.6 

Fig. 1. 'Ire ini~sInos: a) micro- cn:i ~rul.ar s1m1mis witiD.rt; 

tel.1.~ cells cn:i flogist:i.c infiltrates; b) eooirq::hili.c degeneratiO'1 of 
stJJe tJ:.prtncytes (*) . 

at the end of the experimental period. Furthermore, their liver and 

kidneys were removed, immediately fixed in Bouin fluid and processed 

for light microscopy. Statistical analyses were performed by the 
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Student's T test. 

RESULTS 

Our results are shown in Table 2 and Fig. 1. After 10 days 

serum CyA levels were increased only in the animals of group 6 and 

group 7. SC levels were normal in all groups, and ALT and AST levels 

were increased only in the animals of group 6 • Steatosis in the li-

ver of the rats of group 6 and 7 was observed. The liver of some 

rats of group 7 showed limited areas of eosinophilic degeneration. 

No histologic alterations were observed in the kidneys. Controls 

were all negative. 

DISCUSSION 

The main finding of our study is that an1mais co-treated with low 

dosage of CyA and C or R, show an increasp of serum CyA levels, 

histological liver changes and, as far as animals receiving CyA + C 

are concerned, a deterioration of liver functional parameters: 

These data suggest an inhibition of CyA hepatic metabolism by 

the Citochromes P-450 induced by C and R (2). The high serum CyA 

levels seem to play a major role in the appearance of histological 

changes. Unlike C and R, F seems to not interfere with Cytochromes 

P-450 (3). The normal biochemical and histological patterns of 

kidneys studied seem to indicate a higher resistance of this 

organ to damage induced by CyA treatment (4). 
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CYCLOSPORIN A ( CSA) DRUG INTERACTIONS. 
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INTRODUCTION. 

Because CsA is subject to extensive hepatic metabolism 

(1), the possibility of pharmacokinetic drug interaction 

can be anticipated if drugs which enhance or inhibit its 

metabolism are co-adm~nistered (2-4). In addition to this, 

there is the possibility of interaction if other drugs gi­

ven with CsA are nephrotoxic, since they may enhance the 

toxicity of CsA (5). 

An important number of interactions nave been descri­

bed, being the aim of this study to show the observed inter 

actions in our transplanted patients. 

MATERIAL AND METHOD. 

Two hundred patients who received a kidney transplant 

in our hospital between March 1984 and March 1988 were trea 

ted with a CsA-Prednisone or a CsA-PNS-Antilymphocyte glo­

buline protocol. 

We studied the influence of certain drugs on CsA blood 

levels ( polyclonal RIA in whole blood, n= 300- 800 ng/ml), 

in 42 patients (24 men, 18 female, mean age 37 yr) who pre­

sented variations in the CsA levels because of the treat -

ment with some different drugs. 

RESULTS. 

We observed a rise in the CsA levels in 38 patients 

because of the treatment with erythomycin in 12 cases, 

ketoconazo1e in one, di1tiazem in seventeen, verapamil in 

one, cimetidine in one or a decrease when we stopped cime-
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tidine in three cases, ranitidine in two or nifedipine in 

one case. All the patients received a steady dose of CsA 

for a minimun of four days before starting the treatment. 

The influence of erythromycin on CsA levels presented 

individual variability of interaction (Table 1). 

Two patients required diltiazem and one patient vera­

pami1 because of angor pectoris. In these cases we perfor­

med a CsA clearance study, calculated as the area under the 

curve (AUC) with and without the questioned drug. 

CsA clearance with diltiazem was 1,18 m1/min/kg and 

without diltiazem 3,8 ml/min/kg. The rise in CsA level was 

signifficant ( before treatment 290 ng/ml, after 1100 ng/m1 

but not the increase in plasma creatinine (before treatment 

180 umo1/l, after 158 umol/l). 

CsA clearance with verapamil was 1,2 ml/min/kg and 

without verapamil 2,03 ml/min/kg. The rise in CsA level was 

signifficant ( before treatment 460 ng/ml, after 920 ng/ml) 

but not the increase in plasma creatinine (before 743 umol 

/1, after 530 umol/l). 

In the patients treated with H2 receptor antagonists 

the increase in CsA dose needed to maintain normal CsA le­

vels was 1,1 : 0,8 mg/kg/day. 

We observed a decrease in CsA blood levels or persis­

tently low levels in four patients re:eiving phenytoin or 

phenobarbitone. The mean CsA level decrease was 209 : 197 

ng/ml and plasma creatinine diminished 123 : 56 umol/l.The 

four patients required an increase of 1,55 : 0,6 mg/kg/day 

to maintain normal CsA blood levels. 

Table 1. Influence of Erythromycin on CsA blood levels. 

Before After p 

CsA levels(ng/ml) 608: 352 1080: 504 0,002 

CsA dose (mg/kg/d) 8,3: 3,2 3,5: 1,7 0,001 

Pl. creatinine 451: 318 490: 302 0,05 

(umol/l) 



Table 2. Influence of Diltiazem on CsA blood levels. 

Before After p 

CsA levels (ng/ml) 
+ 

342 - 166 796 + 
- 480 0,001 

CsA dose (mg/kg/d) + 
9,2 - 4,9 + 

6,6 - 3,8 0,001 

Pl. creatinine (umol/l) 
+ 161 + 

262 - 230 - 123 n s 

DISCUSSION. 

CsA is a potent immunosuppressive drug metabolized in 

the liver by the cytochrome P-450 enzyme system. Drugs that 

may enhance or inhibit this system could interact with CsA 

when they are co-administered. Many of the interactions are 

well kmown, but some others are presently under discussion. 

In addition to this, the nephrotoxicity of other new 

agents, like acyclovir (6) could be enhanced by CsA. 

In conclusion: 1) Care should be taken when co-adminis 

tering drugs that could enhance CsA levels because of the 

danger of nephrotoxicity, and with others that decrease CsA 

levels, raising the risk of rejection. 2) The interaction 

presents very marked individual variability. 3) Diltiazem 

and verapamil could minimizeCsA nephrotoxicity by decrea~ 

sing the CsA dose, but very careful monitoring of CsA level 

mu~t be taken into account, specially if we measure CsA 

levels by means of the new specific monoclonalRIA. 

So we agree with other authors that research on 

the CsA metabolites may reveal important information on 

drug interactions. 
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CYCLOSPORINE A + GLYBENCLAMIDE. EFFECT ON GLUCOSE METABOLISM: 
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INTRODUCTION 
Cyclosporine A (CsA) is an immunosuppressive drug which determines, at high 

dosage, glucose intolerance (1). Different drugs present a pharmacological interac­
tion with CsA increasing or reducing its blood level (2). To investigate the role of 
Glybenclamide (HB4191, a sulphonilureic oral antidiabetic drug of large use, on CsA 
glucose metabolic effect, we have administered CsA + HB419 in rats. The aim of our 
work is to evaluate if HB419 influences CsA blood levels and if it improves glucose 
tolerance. 

MATERIALS AND METHODS 
Sixty Wistar male rats, weighing 240 ± 20 g, were divided into 10 experimental 

groups marked by letters. "A" group was tube fed with acacia gum (a.g.) 5% and olive 
oil (10 ml/kg). "B, C and D" groups were tube fed as the "A" group for the first ten 
days and then they were treated with 1,2 and 3 doses of CsA (100 mg/kg) dissolved 
in olive oil, respectively. "E, F and G" groups were treated with HB419 (Euglucon, 
Boehringer R.) (0.2 mg/kg) daily suspended in a.g. for 11, 12 and 13 days, respectively. 
"H, I and L" groups were treated with HB419 (0.2 mg/kg) for the first ten days and 
then they were treated with 1,2 and 3 doses of HB419 (0.2 mg/kg) + CsA (100 mgt 
kg), respectively. After drug administration animals were fasted for 24 hours and then 
killed to take blood samples to test CsA, Glucose, Insulin and Glucagon. At 12th day 
"B, E and H" groups were killed; at 14th day "C, F and I" groups were killed and at 
19th day "A, D, G and L" groups were killed. Statistical comparison of results was 
performed by variance analysis and the difference among control treated animals were 
measured by Dunnett's method. 

RESULTS 
CsA blood levels are presented in table I. Twenty-four hours after the I dose of 

Group H Group C Group I Group D Group L Group B 
mean ±SE mean ± SE mean ± SE mean ± SE mean ± SE mean ± SE 

24 hs after I dose 2833.3 55.8 2800,0 51,6 

p: ns 

24 hs after III dose 

6 hs after III dose 

Table I - CsA Blood Levels (ng/ml) 

2066,0 49,4 2144,0 84,0 

p: ns 

594,0 87,0 350,0 51,0 
p < 0,05 
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CsA, there is no significant difference between CsA and CsA + HB419 treated groups. 
Twenty·four hours after the III dose CsA decreases unaccountably. No significant 
difference is present. Six days after the III dose CsA blood levels decrease and there is 
a significant difference (P < 0.05) between the two groups. Table II shows that CsA is 

BLOOD 

Glucose Insulin Glucagon 
Groups Treatment mg% J!U. ml -I pg. ml-I 

mean ± SE mean ± SE mean ± SE 

A Control 82.34 1.08 2.52 0.33 28.07 0.50 

B 24 hs after I dose 92.66 1.24 3.74 0.51 25.17 0.90 
ofCsA P >0.05 P <0.01 P>0.05 

C 24 hs after III dose 112.34 4.48 2.38 0.35 2085 1.44 
ofCsA P<O.Ol P>0.05 P<O.Ol 

0 6 days after III dose 90.00 2.06 1.46 0.10 24.95 0.80 
ofCsA P>0.05 P<0.05 P>0.05 

E 24 hs after X I dose 97.00 2.12 0.87 0.12 34.88 5.00 
of HB419 P>0.05 P <0.01 P>0.05 

F 24 hs after X III dose 111.0 13.3 1.08 0.14 29.55 2.89 
of HB419 P<O.Ol P<O.Ol P>0.05 

G 6 days after X III dose 118.0 0.66 0.73 0.05 35.70 2.51 
of HB419 P <0.01 P<O.Ol P<0.05 

24 hs after X I dose 
of HB419 111.66 7.04 1.01 0.11 20.13 1.72 

H + P<O.Ol P<O.Ol P<0.05 
24 hs after I dose PI >0.05 PI <0.01 PI >0.05 

ofCsA 

24 hs after X III dose 
of HB419 105.34 6.48 1.30 0.11 2495 3.27 

+ P<O.Ol P<O.Ol P>005 
24 hs after III dose P2 >0.05 P2 <0.01 P2 >0.05 

ofCsA 

6 days after X III dose 
of HB419 152.0 4.50 0.82 0.16 35.82 2.79 

L + P<O.Ol P<O.Ol P <0.05 
6 days after III dose P3 <0.01 P3 >0.05 P3 <0.01 

ofCsA 

Table II - Glucose, Insulin and Glucagon (mean ± SEI in experimental groups of rats 

P = P versus control· PI = P versus group B· P2 = P versus group C· P3 = P versus group 0 
HB419 = Glybenclamide . CsA = Cyclosporine A 

able to determine a light hyperglicemia only after the III dose (group C). HB419 in· 
creases serum glucose levels in group "F and G". In group "H and L" serum glucose is 
enhanced if data are compared to control. Insulin blood levels increase in "B" group and 
decrease in "D, E, F and G" groups significantly. "H, I and L" groups show a signifi· 
cantes decreased levels too. About glucagon CsA reduces its serum levels in "C" group 
and HB419 in "GH group. In HB419 + CsA treated groups CsA has a predominatly 
effect after the I dose and HB419 six days after the XIII dose. 

DISCUSSION 
As frequently observed from the leterature CsA exerts different actions in different 

conditions. Hahn (3) reports the toxic effects of CsA on the endocrine pancreas of Wi star 
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rats; however in BB rats Laupacis (4) has shown that CsA prevents the onset of IDDM. 
Recently (5) CsA has also been tested as a therapeutic alternative for immunosuppressive 
therapy in Insulin Dependent Diabetes Mellitus (IDDM). Impaired glucose tolerance 
with CsA has also been reported in animals (3) and in man (1). The toxic effects of CsA 
on endocrine pancreas of Wistar rats increase after an high administration of this drug. 
In rats high doses of CsA produce severe morphological and functional alteration of the 
pancreatic ~ Cells. The degranulation and hydropic degeneration of the ~ Cells (6) cor· 
respond to the decrease of pancreatic insulin content, insulin plasma levels and to 
hyperglicaemia of the animals. In our study to improve glucose tolerance we have used 
HB419 + CsA. The aim of our study was to test if HB419, when administered with CsA, 
improves glucose tolerance. Our results show a significant increase of glucose and 
glucagon only six days after the III dose of CsA + HB419 if data are compared to 
controls; whereas in the group of animals data show a significant decrease of insulin. 

The results reported in this study are consistent with the possibility that a long 
H B419 pre-treatment (10 days) could leed to severe degranulation of islet ~ cells. This 
could trend cellular metabolism towards neoglycogenesis. In a former study of ours, 
accordingly with this hipothesis, we have reported hypopiruvicemia and high hepatic 
glicogen concentration. We can conclude, at least, in this sperimental condition, that 
HB419-CsA association could worsen CsA glucose intollerance. 
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ACUTE CYCLOSPORINE A NEPHROTOXICITY 
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ACUTE EFFECTS OF CYCLOSPORINE A (CyA) ON THE KIDNEY 

Experimental studies in rats have demonstrated that 

CyA causes tubular necrosis only when given at very high 

dosage. At a dosage of 20 mg/kg b.w./day proximal 

tubular changes are subtle and can be detected only by 

electron microscopy after a week of treatment (1). Some 

authors have suggested a direct toxic effect of the drug 

on proximal tubular cells. But the lack of early 

histopathologic lesions during CyA therapy (2), the 

increase of fractional proximal tubular reabsorption 

after acute or short-term administration of the drug 

(3-6) and the reversibility of renal dysfunction upon 

discontinuation of CyA (7,8) have supported the 

hypothesis that acute renal function impairment by CyA 

is due to reversible changes in renal hemodynamics, a 

form of "prerenal" failure. 

The renal hemodynamics under the effect of CyA has 

been recently studied in rats. Acute or short-term 

administration of CyA caused a fall in PAH clearance and 

inulin clearance (eIn), and a decrease of the ratio 

lithium clearance (eLi) to eln, indicative of proximal 

tubular overreabsorption, (3,4,9,10) and a rise in renal 

vascular resistance (10). All these changes are 

consistent with a renal vasoconstriction as a primary 

effect of eyA on the kidney. 

Renal micropuncture studies were performed in Munich­

Wistar rats in our laboratory to define the hemodynamic 
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changes induced 

level. The acute 

acutely by eyA at a single nephron 

i.v. infusion of eyA (20 mg/kg b.w.) 

caused a decrease of afferent and efferent arteriole 

blood flow, whole kidney GFR and GFR in single nephron 

(SNGFR) and glomerular ultrafiltration coefficient (Kf), 

and an increase in afferent and efferent arteriole 

resistance. No changes occurred in glomerular, tubular 

and effective filtration pressures. All these data were 

reflecting a marked glomerular vasoconstriction in both 

pre- and post-glomerular vessels and in glomerular 

capillaries, as suggested by the fall in Kf (6). Similar 

results were obtained by others (11). Glomerular 

arteriolar vasoconstriction by eyA has been observed 

also by scanning electron microscopy (12). When dopamine 

was infused with eyA in rats at dopaminergic dosage, all 

the above changes were reversed (13). 

We have also performed clearance studies in normal 

humans on eyA effects on renal hemodynamics (5,14). When 

eyA was given orally, at a dosage of 12 mg/kg b.w., to 8 

healthy volunteers during maximal water diuresis, a 

decrease of PAH clearance, eIn, urine output, fractional 

excretion of sodium and free-water clearance was 

observed. The addition of dopamine (2 microg/kg b.w./min 

i.v.) reversed these changes. Other authors have 

observed a similar positive effect of dopamine but only 

on R8F (15). 

ROLE OF THE RENIN-ANGIOTENSIN SYSTEM 

After seven days of eyA treatment hyperplasia of the 

juxtaglomerular apparatus has been demonstrated in ruts 

and rabbits that was dose-dependent (16) and is 

consistent with the demonstrated stimulatory effect of 

eyA on renin-angiotensin system (17). eyA, in fact, has 

been shown to increase renin production in rat kidney 

slices (18) and plasma renin activity (PRA) has been 

found raised after a single i.v. infusion and after 3-7 
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days (10,17,19) or even 20-28 days of CyA treatment 

(19,20). 

In a recent study the acute CyA-induced changes in 

RBF and GFR were shown to be blunted by captopril, with 

complete normalization of renal vascular resistance 

(11). In another study, bolus injection of captopril 

caused a fall in blood pressure suggesting that the 

beneficial effect of the drug was due to an 

autoregolatory response to captopril-induced 

hypotension; when BP was maintained constant, REF and 

GFR were improved, but not normalized by captopril 

injection (21). Identical results have been obtained 

with saralasin (21). These studies suggest an important, 

but not exclusive, role of angiotensin II (All) in 

CyA-induced renal dysfunction. 

Is All involved because of the activation of 

tubuloglomerular feedback (TGF) system? Studies in rats 

by micropuncture technique have demonstrated an 

increased NaCI concentration in fluid from the thick 

ascending limb (TAL) of Henle's loop both after a single 

i.v. dose of CyA and after oral administration over 10 

days; this has suggested that an impairment of salt 

reabsorption in TAL may 

the macula densa level 

TGF, with the consequent 

increase NaCl concentration at 

thereby causing activation of 

decrease of GFR (22). Henle's 

loop microperfusion studies in rats pretreated with CyA, 

however, gave no indication of impairment in Henle's 

loop electrolyte transport (23). Even the distal 

delivery of tubular fluid was not found to be elevated 

in CyA-treated rats; actually it was decreased because 

of the reduction in SNGFR (21). Finally the interruption 

of tubular flow to the macula densa in single nephrons 

of CyA-treated rats did not restore the SNGFR reduced by 

CyA, thereby excluding the possibility that the reduction 

in SNGFR was a response to a CyA-induced fall in proximal 

tubular reabsorption (with a consequent increase in 



distal delivery) and was TGF mediated (21). 

ROLE OF SYMPATHETIC NERVOUS SYSTEM 

It has been demonstrated that renal denerva~ion 

prevents and a-adrenergic blocking agents reverse the 

impairment of RBF and the increase of renal vascular 

resistance caused by CyA in rats (10,24). These data 

suggest that renal vasoconstriction by CyA is mediated 

by an increase of either renal sympathetic 

activity or circulating levels of catecholamines. 

nerve 

ROLE OF THROMBOXANE (TX) AND VASODILATING PROSTAGLANDINS 

(PGs) 

After the first demonstration of increased urinary 

excretion of TX by rats treated with CyA over 14 days 

(25), conflicting results have been reported. Thus, rats 

~reated for 3-7 days with CyA exhibited no change in 

renal slice release of TX, as well as of PGE 2 and 

6-cheto-PGF1a (prostacyclin metabolite), despite the 

fall in GFR and the increase in PRA (17). But the oral 

administration of the drug for up to 3 months caused a 

progressive increase in urinary excretion of TXB 2 , which 

was already significant after one month of therapy and 

was inversely correlated with GFR; the intraperitoneal 

administration of a selective TX inhibitor, UK-38,485, 

resulted in a decrease in urinary excretion of TXB2 with 

increase (but not normalization) of GFR (26). In a more 

recent study rats treated over 14 days with CyA had very 

high TX concentration in renal cortical tissue which was 

associated with a fall of GFR; when the conventional 

vehicle (olive oil) used for solubilization of CyA was 

replaced by fish oil, rich in eicosapentaenoic acid (an 

inhibitor of renal cortical eicosanoids, including TX), 

a reduction of eyA-induced renal functional impairment 

was observed, in association with a depressed renal 

cortical level of TX (27). These differences in the 
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behaviour of TX in experimental studies may be related 

to difference in duration of CyA treatment: acute or 

short-term administration of CyA does not, while long­

term administration of the drug does increase TX 

synthesis by the kidney. 

Some authors have found either a decrease (28) or no 

change (20) of PGE2 and no change of PGI 2 production by 

isolated glomeruli of normal rats treated for 20 days 

with CyA (20,28). No increase of urinary PGs was 

observed during oral doses of CyA for a period up to 3 

months (26). But after a single i.v. infusion or daily 

administration over 7 days of CyA, others have reported 

an increase of urinary excretion of 6-cheto-PGF1~ (10). 

When meclofenamate was given to rats prior to the i.v. 

infusion of CyA a fall in RBF was observed, suggesting 

that PGs production have a protective effect against 

CyA-induced renal vasoconstriction (10). 

An attempt to prevent CyA nephrotoxicity by using a 

PG has been performed in rats. The concomitant 

administration of CyA and 16,16-dimethyl PGE2 (dmPGE2 ) 

(a synthetic PG) resulted in a significant improvement 

in animal survival, creatinine clearance and renal 

histology when compared to rats treated with CyA alone 

(29). But a recent study in rats has shown that dmPGE 2 
reduces the intestinal absorption of CyA and abolishes 

the immunosuppressive effect of the drug (30). 

Since acute CyA administration in Brattleboro rats 

produced a less marked impairment of renal function than 

in normal rats, it has been postulated that the presence 

of ADH (which is known to decrease Kf) is somehow 

necessary for a full nephrotoxic action of CyA (11). 

CYCLOSPORINE A AND RENAL ISCHEMIA 

Studies in laboratory animals have demonstrated the 

interaction between CyA and renal ischemia (31-33). 

Thus, the effects of eyA (10 to 25 mg/kg b.w./day for 



14-28 days) alone or associated with 30 to 60 min 

ischemia (clamping of renal artery) were evaluated in 

rats after unilateral nephrectomy was performed to mimic 

the condition of the single transplanted kidney; under 

such circumstances the drug exhibited adverse effects on 

the initiation or progression of compensatory hypertrophy 

and the repair of the ischemic insult (34,35). 

The intraperitoneal administration in rats of 50 

mg/kg b.w./day of eyA over 12-14 days after left kidney 

denervation and 30 min renal artery clamping caused a 

marked reduction of both R8F and GFR which was associated 

with renal production and urinary excretion of both TX82 

and PGI 2 ; increased was also PGE2 production, but not 

its urinary excretion (32). 

It has been observed that renal damage by ischemic 

injury was particularly exacerbated by eyA when the drug 

was given after rather than before the ischemic insult 

(33). 

A recent study (36) has utilized NMR-spectroscopy and 

electron microscopy to figure out, respectively, 

functional and morphological effects of ischemia (30 min 

renal artery clamping) on renal mitochondria and on 

renal high-energy phosphate metabolism in rats treated 

with eyA (15 mg/kg b.w./day for 20 days). Ischemia 

caused a rapid functional impairment of mitochondria, 

with a marked drop (to less than lOX) of ATP level; more 

than 50X of the original ATP, however, was resynthesized 

within 10 minutes after the onset of recirculation with 

no difference between control and eyA-treated animals. 

At the electron microscopy, however, control animals 

maintained the morphological integrity of renal tissue, 

while eyA-treated rats exhibited both degenerative 

changes (swelling, myelin figures, fragmentation in 

tubular inclusion bodies) as well as proliferation of 

mitochondria, with increase of the number of cristae and 

presence of megamitochondria. These results have 
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suggested that under the studied experimental conditions 

the morphological damage of mitochondria was compensated 

by mitochondria proliferation so that NMR spectrum was 

preserved even in CyA-treated rats. It is possible, 

however, that with higher doses of CyA and/or prolonged 

treatment the mitochondrial damage reaches such an extent 

that cannot be compensated, so that the functional 

impairment becomes detectable by NMR (36). 

The mentioned studies appear to support the harmful 

effect of CyA nephrotoxicity on a freshly transplanted 

cadaver kidney that has undergone a prolonged ischemia 

and renews emphasis on the need of minimizing ischemic 

renal damage (37). 
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INTRODUCTION 
Sjogren-s syndrome (Ss) is a lymphocyte-mediated exocrinopathy 

with systemic manifestations (1). Today there is no therapeutic moda­
lity to control this lymphoproliferative disorder. A double-blind 
study was undertaken to assess the efficacy of CyA in 20 patients 
with primary Ss (pSs) and the results of this study were recently 
reported (2). In this report, we present the clinical and laboratory 
renal findings with emphasis to the histopathological renal lesions 
in 8 pSs patients treated with a small dose of CyA for a short period 
of time. 

MATERIALS AND METHODS 
All 8 patients were female, aged 38-73 years and satisfied the 

clinical criteria for the diagnosis of pSs (1). The diagnosis was 
confirmed in all patients by salivary biopsy findings compatible with 

Ss. None of them had clinical or serological abnormalities characte­
ristic of other autoimmune diseases. Renal function and blood pres­
sure levels were within normal range. The patients were randomly al­
located either to CyA (5 mg/kg/day) or to placebo for a 6 months pe­
riod. After this period, the trial was continued as an open study and 
all the patients were continued or started on CyA at the same dose 
for an additional period of 6 months. After 7 months of treatment, 
the patients underwent a percutaneous kidney biopsy. Informed conset 
was obta ined from all of them. Kidney tissues were examined "bl indly" 
using standard methods. The morphologic lesions were semiquantitavely 
evaluated using a relative score of 0-4+ . 
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RESULTS 
None of the patients showed serious side-effects during the stu­

dy. After the histopathological examination of the renal tissues,the 
code of the study was broken. Three patients received placebo (6 
months) and additional 1 month treatment with CyA (Group A), while 
the remaining 5 received CyA for 7 months (Group B). Hypertensionwas 
not recorded during the follow-up and renal function remained stable 
in both groups. No differences were also recorded in the urine ana­
lysis at the initial and the latest follow-up examination, although 
there was a notable reduction of proteinuria (from 3.5 to 1.3 g/24 h) 
in a patient of Group B, in whom membranous glomerulopathy was diag­
nosed. Non-specific mesangial matrix increase was found in 4 other 
patients associated with IgM or IgM and C3 deposits. Arteriolar chan­
ges of the type of hyaline arteriolosclerosis were evident in 3 pa­
tients. Protein deposits in the arteriolar wall were identified as 
IgM or C3. Typical CyA-associated arteriolopathy (3) was not found. 
Tubular atrophy and interstitial lesions of slight degree were seen 
in 3 patients. Tubular vacuoles and/or inclusion bodies were found 
by light and/or electron microscopy in 2 patients of Group A and in 
4 of Group B. Typical giant mitochondria and isometric vacuolation 
were not found. Enlarged mitochondria, however, were present in 5 pa­
tients and inclusion bodies were identified as lysosomes by electron 
microscopy in 2 patients. 

DISCUSSION 
Although impressive results have been reported in small series 

of patients, the number of controlled trials with CyA in a variety of 
autoimmune diseases is limited (2,4). Moreover, its use has been 
complicated by the development of nephrotoxicity in more than 50% of 
patients (5) depending on the duration of treatment (5,6). In cont­
rast to these studies, the renal function in our patients remained 
stable during the follow-up period. This could be attributed to the 
small doses of CyA as well as to the fact that there was no concomi­
tant medication. In accordance with the clinical findings, the hi­
stopathologic evaluation did not show definite signs of acute or 
chronic toxicity (3). Six patients showed minor tubular lesions. Re-
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na1 tubular lesions associated with CyA treatment are non-specific 
and may also be found in a wide variety of diseases and even in es­
sentially normal kidneys (3). It cannot be ruled out however, that 
CyA may have contributed to the development of mitochondrial changes 
and/or vacuolation. The morphologic lesions of CyA chronic nephroto­
xicity are of two different types: CyA-associated arteriolopathy and 
interstitial fibrosis with tubular atrophy. Typical CyA-associated 
arteriolopathy was not found. The interpretation of the interstitial 
changes (f:ibrosis and inflammation) is difficult. Both lesions have 
been described in transplanted and non-transplanted kidneys after 
long term CyA treatment. Interstitial inflammation and fibrosis with 
tubular atrophy, however, are very common histopathological findings 
in patients with Ss (1). Since no CyA-associated arteriolopathy was 
found in our patients and no episodes of acute neprhotoxicity were 
recorded, we believe that the interstitial lesions observea are pro­
bably not due to CyA treatment. In conclusion, neither definite cli­
nical nor morphological signs of nephrotoxicity were found in these 
patients given CyA alone at small doses and for a limited period of 
time. However, the well documented nephrotoxic potential of the drug 
as well as the histopathological lesions observed, should be consi­
dered with scepticism. 
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THE INFLUENCE OF CYCLOSPORIN ON CYTOMEGALOVIRUS-RELATED 
KIDNEY GRAFT SURVIVAL 
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Renal Transplantation Unit and Department of Virology, 
University Hospital,Aarhus Denmark. 

In 1981, we reported that one-year actuarial kidney 

graft survival was much better in recipients with no 

evidence of cytomegalovirus (CMV) infection than in 

recipients with primary CMV infection (1). At that time 

standard post-transplant therapy consisted of prednisone 

and azathioprine. Four-and-a-half-years ago azathioprine 

was replaced with cyclosporin. The present paper concerns 

graft survival in relation to CMV in these patients. 

PATIENTS 

From November 1983 to November 1987, 293 patients 

received kidney grafts at our center in Aarhus, 

Denmark.Among these 4 had been given a living donor 

kidney, and in 16 insufficient sera were available 

to ensure a 6-month period of observation from the day of 

transplantation. Thus 273 patients were included in the 

present study. 

IMMUNOSUPPRESSION 

Cyclosporin was started at transplantation and 

continued for the first week at 10 mg/kg/day unless signs 

of toxicity necessitated reduction in dosage. Prednisone 

was also given to all patients starting with 500 mg on 

day 1. On the second and third days 75 mg was given. From 

the fourth day 50 mg prednisone was given for 3 days, 

thereafter 40 mg for 3 days, 30 mg for 3 days and from 

approximately the third post-transplant week prednisone 
was slowly tapered from 20 mg/day to 5 mg/day at 9 

months. Rejection crises were treated with intravenous 

methyl-prednisolone 1/2 to 1 g daily for 3 to 5 days. 
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Prior to November 1983, azathioprine 1-3 mg/kg/day 

was used together with prednisone in dosages about 50% 

higher than those given after November 1983. The therapy 

of rejection crises has not changed during the last 15 

years, 1/2 to 1 mg methyl-prednisolone being given 

intravenously for 3 to 5 days. 

SEROLOGIC METHODS 

Blood specimens obtained at the time of transplan­

tation and thereafter at 2 week intervals until the 3rd 

post-transplant month together with samples after 

6 and 12 months were tested for CMV antibodies of the IgM 

and IgG class as reported previously (2). 

RESULTS 

Of the 273 patients, 199 had a positive CMV 

complement-fixing (CF) titer at transplantation and thus 

serologic evidence of previous CMV infection. The mean 

age in this group was 44 years and 55% were men. Among 

the 74 patients CMV sero-negative at the time of 

transplantation, 46 or 62% later developed a positive CMV 

CF titer and were considered to have had a primary 

infection. Twenty-eight had no evidence of either past 

or present infection. Mean ages in these two groups were 

33 and 35 years, and 67 and 63 percent were men (table 

1). 

Table 1. Number in parenthesis give azathioprine treated. 

Number Mean age % men graft surv. 
% 1 year 

CMV positive 199 (71) 44 (43) 55 (54) 65 (54) 
Primary infec 46 (34) 37 (33) 67 (71) 55*(32)# 
No infection 28 (18) 37 (35) 63 (67) 70*(68)# 

* non significant, # p = 0.01 (Fishers exact test). 

As can be seen there was a tendency in both groups 
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for better graft survival in patients with no evidence of 

CMV infection compared with patients with primary 

infection, but only in the azathioprine-treated patients 

was this difference significant. Overall graft survival 

was also better after introduction of cyclosporin. 

DISCUSSION 

The introduction of cyclosporin in November 1983 not 

only increased general 1-year graft survival in our 

kidney transplant recipients, but also eliminated the 

negative effect of primary CMV infection on graft 

survival. Cyclosporin must modify some immunological 

effect of the CMV infection so that it no longer affects 

graft survival, since the incidence and severity of CMV 

infections in our patients has not changed after 

introduction of cyclosporin (2). 

Other herpesvirus infections have been shown not to 

influence graft survival (3). 

In an attempt to find a histo-pathological correlate 

to active CMV infection, we studied a series of graft 

biopsies taken from patients with and without CMV 

infection, but we could not find any association between 

active CMV infection and the glomerular lesion reported 

by Richardson et al. (4,5). 
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KAPOSI'S SARCOMA IN KIDNEY GRAFT RECIPIENTS TREATED WITH LOW 
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INTRODUCTION 

KaposI's sarcoma (KS) is a neoplastic disease of endothelial cells, 

which accounts for some 3% of organ transplantation malignancies, and it 

is also common In HI V Infection. KS incidence seems increased Wittl 

Cyclosporine (CSA) therapy, as compared with conventional 

immunosuppression (1, 2). In our unit, 4 out of 150 CSA-treated 

recipients developed KS, while no other malignancies have been recorded. 

This occurred despite a low-dose CSA regimen (3), as compared with the 

absence of neoplasia in other 150 patients receiving conventional 

treatment. The clinical features of our KS cases were reviewed. 

METHODS AND PATIENTS 

Immunosuppressive therapy included CSA 10 mg/Kg orally on day 0, 

followed by 8 mg/Kg orally In two dally doses, then adjusted to keep 

blood trough levels <BTU between 200 and 400 ng/ml. 

Methylprednisolone (MP) was tapered from 500 mg i.v. on day 0 to 40 mg 

1.v. on day 4, followed by 16 mg orally untll day 180, then reduced to 8 

mg/day. Rejections were treated with 5 500 mg Lv. MP pulses; sterOid 

resistant rejections were treated with a 10 day course of 5 mg i.v. of 

Orthoclone OKT 3 monoclonal antibody (MAb). The clinical features of the 

four patients are summarized here. 

patient A A 28-year-old man was grafted in Dec. 1985. In June 

1986 fever, leukopenia and perineal nodes developed, with a biopsy 

diagnosis of KS. Therapy was withdrawn, excepted for 6 mg of MP This 

patient was retrospectively found to have anti-HI V-I antibodies before 
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transplantation, due to multiple blood transfusions. KS then spreaded 

throughout the skin and a suspected nodule in the liver was found. Two 

7-day courses of 10M Units of i.v. human recombinant alpha-2b 

Interferon were undertaken, followed by long-term 1 M Units twice 

weekly subcutaneously. Skin lesions are currently stable. 

Patient B. A 39-year-old woman was grafted in Oct. 1986. She had two 

rejection episodes, the second of which required OKT 3 MAb and 

recovered. In Mar. 1987 a KS nodule appeared on her forearm arterovenous 

fistula, soon followed by multiple lesions on her extremities. No visceral 

involvement up to now. CSA was withdrawn, 8 mg of MP were maintained, 

with Improvement of KS leSions, which are to date stable and flattened. 

patjent C. A 26-year-old woman was grafted in Feb. 1986, with an 

uneventful course. She required larger CSA doses. In Nov. 1986 anemia, 

amenorrhea, serum C-reactive protein, fever, oral candidiasis and a KS 

lesion on upper gum developed. On the next few days, multiple nodules 

appeared on her face, neck and back, with rapid clinical worsening and 

death for acute respiratory failure. Autopsy disclosed widespread 

visceral KS, with massive lung, spleen, lymph node, g.i. tract, 

adrenals and native kidneys Involvement. The grafted kidney was 

entirely free of lesions. 

patient D. A 50-year-old man was grafted in Jun. 1986 from his 

HLA-identical sister, with a normal course. In Apr. 1987 a single KS 

nodule appeared at the forearm fistula. The leSion was removed, CSA and 

steroids were reduced and no other lesions have so far appeared. 

In al1 patients the HLA-B 18 al1ele was present, while variable 

HLA-DR patterns were observed. The other immunological features were 

unremarkable. Only in pat. A leukopenia, inverted CD4/CD6 ratiO, 
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elevated polyclonal serum IgG were present. All patients were negative 

for HBs Ag and had detectable IgG for HSV and EBV. The CSA cumulative 

doses were as expected in all cases. 

DISCUSSION 

All patients were born in southern Italy. In Mediterranean countr1es, a 

genetic predisposition to the classic slowly progressive KS is known (4). 

It has been reported that HLA-DR 5 allele 1s associated with an increased 

risk of KS, whlle HLA-DR 3 seems to confer resistance to the d1sease (4, 

5). The HLA-B 18 allele has a 15 - 20% frequency in Mediterranean area. 

We were unable to find reports about the association between KS and 

HLA-B 18, and our series is too small to calculate relative risk. It is 

interesting to stress the absence of KS lesions in the kidney of pat. C, 

which came from a B 18- DR3+ donor. 

CSA and steroids influence the immune response against organisms 

and, maybe, malignancies. However, KS is known to occur in subjects not 

receiving immunosuppression. The exact immunologic mechanism 

involved in KS is to date unknown. Some studies describe the CMV 

tropism for endothelial cells, which may promote uncontrolled 

angiogenesis (6, 7). In summary, an unusual incidence of KS was observed 

in our series of transplanted patients receiving low dose CSA. In case of 

KS, the reduction or the withdrawal of CSA is recommendable and human 

alpha-2b interferon may be useful in generalized forms. CSA may have a 

faCilitating role on KS occurrence in genetically predisposed patients. 
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INTRODUCTION 

The immunosuppressive agent cyclosporine A (CyA) has been 

successfully used in organ transplantation and in the treatment of 

autoimmune diseases. A problem in CyA-therapy, however, is its 

nephrotoxicity (1) which is associated with a marked fall of 

glomerular filtration rate. 

An important determinant of glomerular filtration is the 

glomerular filtration area. Experimental evidence suggests that 

filtration area is regulated at least partially by the contractile 

state of glomerular mesangial cells (2,3) • Thus, we examined the 

hypothesis that CyA augments vasopressor-induced Ca2 + mobilization 

in glomerular mesangial cells; it may thus enhance mesangial cell 

contraction, a mechanism that may contribute to CyA-nephrotoxicity. 

MATERIALS AND METHODS 

CyA was obtained from Sandoz (Basel, Switzerland). The vehicle 

creaophore (Sigma, St.Louis, MO) was used in each control group in 

equivalent volumes. 

Isolation of glomeruli and mesangial cell cultures were performed 

as described previously (3). Mesangial cells in primary cultures 

grew to confluence within 21-28 days. Further subculturing was 

performed at 7 to 10 days intervals using 0.25 % trypsin and 0.01 % 

EDTA. 

45Ca2 + Efflux 

After aspiration of culture medium and rinsing with phosphate 

buffered saline (PSS), cell monolayers were loaded with 8 ~Ci 4SCa2 + 

in 1 al of PSS at 37'C for 3 hrs and then washed with PSS. Efflux 

was determined by liquid szintillation counting at 1, 2, 3, and 4 

ain- and at 30 sec intervals thereafter (3). 
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45Ca2 + Uptake 

Cells were incubated for 5 min with 2 pCi of 4SCa2 + in 1 ml of 

PSS in the presence and absence of any effector. 4SCa2 + uptake was 

terminated by rinsing the culture dish five times at 4"C with Ca2 +­

free PSS containing 2 mM EDTA. Intracellular radioactivity was ex­

tracted with sodium dodecyl sulfate (SDS)-containing alkaline 

solution (3). 

RESULTS 

AVP (10- 8 M) increased 4SCa2 + efflux within 30 sec after addition 

of the hormone (l322±83 vs 2674±146 cpm/mg prot, control vs AVP, 

p<. 001). This stimulatory effect of AVP was significantly enhanced 

(p<.Ol) after preincubation with CyA (5 pg/ml)(1403±72 vs 3425±225 

cpm/mg prot, p<.OOl), i.e. the peak efflux rates were significantly 

higher in the presence than in the absence of CyA. In contrast, CyA 

alone had no effect on spontaneous 4SCa2 + efflux and was also 

ineffective when added simultaneously with AVP. CyA also enhanced 

the Ca2 +-mobilizing effect of AVP in Ca2 +-free medium. While, under 

these conditions, AVP induced an increase of 1048±122 cpm/mg/30sec, 

this differential increment was 2092±184 cpm/mg prot/30sec (p<. 01) 

in the presence of CyA (5 pg/ml). 

CyA significantly stimulated 4SCa2 + uptake after 5 min (7924±414 vs 

11928±760 cpm/mg prot, p<.05). This effect was in the same range as 

the rate of uptake stimulated by 10- 8 M AVP • The combined effect of 

CyA plus AVP was somewhat higher than that of either CyA or AVP 

alone (12880±580 vs 11298±760 vs 11120±490 cpm/mg prot, AVP+CyA vs 

CYA and AVP, respectively), but this difference did not reach 

statistical significance. 

DISCUSSION 

The present study was designed to elucidate potential effects of CyA 

on glomerular filtration function at the cellular level. The results 

suggest that CyA stimulates Ca2 + uptake in glomerular mesangial 

cells and may thus increase the content of AVP-sensitive 

intracellular Ca2 + pools. Furthermore, we could demonstrate that 

AVP-induced Ca2 + mobilization as assessed by estimation of 
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45CaZ+ efflux is enhanced in the presence of CyA. 

In order to demonstrate an effect of CyA on AVP-stimulated Ca2 + 

mobilization, cells had to be pre incubated with CyA; the augmentory 

effect of CyA on AVP-induced 45Ca2 + efflux was not only observed in 

Ca2 +-containing but also in Ca2 +-free medium. These observations 

indicated that if there was any direct effect of CyA on 

extracellular Ca2+, it was likely to occur during the preincubation 

period prior to the addition of AVP and that it was not associated 

with a rapid Ca2 + influx in the presence of the vasopressor hormone. 

This assumption was supported by the results of the influx studies. 

CyA stimulated cellular Ca2 + uptake within 5 min, thereby presumably 

increasing cellular Ca2 + content prior to the exposure to AVP. These 

results are consistent with the effects of CyA reported for 

hepatocytes (4). 

The potential augmentory effect of CyA on AVP-induced Caz+ 

mobilization in mesangial cells is supported by studies from our 

laboratory that demonstrate an enhancement of AVP-stimulated intra­

cellular free Ca2 + levels and AVP-induced contraction in mesangial 

cells (5). 

Enhancement of mesangial cell contraction, however, is only one 

aspect of CyA-nephrotoxicity. Other factors like increased renal 

vascular resistance have also been implicated (6). In this regard it 

is of note that data from this laboratory indicate a similar effect 

of CyA on Ca2 + fluxes in vascular smooth muscle cells (7). Clearly, 

further studies will be needed for elucidation of the complex 

mechanisms in CyA-nephrotoxicity. 
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DOPAMINE (D) REVERSES ACUTE CYCLOSPORINE A (CyA) NEPHROTOXICITY. 
MICROPUNCTURE STUDY IN THE RAT. 

M Sabbatini, C Esposito, L De Nicola, F Uccello, M Altomonte, G Roma­
no, P Veniero, A Dal Canton*, VE Andreucci. 

Dept. of Nephrology, University of Naples and *University of Reggio 
Calabria at Catanzaro. 

We have recently shown, by renal micropuncture, that acute CyA­

induced nephrotoxicity is entirely due to modifications in glomerular 

dynamics (1). Several vasodilating drugs have recently been tested in 

th,e attempt to prevent or reverse the acute renal dysfunction due to 

CyA, but, despite some beneficial effects,none of them was able to 

restore GFR to normal values. This study was carried out to evaluate 

whether D could counteract the hemodynamic modifications induced by 

CyA. D, in fact, has a renal vasodilating action if administered at 

low doses, which stimulate only dopaminergic receptors. 

METHODS 

Twenty-seven female MUnich-Wistar rats were prepared for renal 

micropuncture as described elsewhere (2).The rats were divided into 3 

groups: Group N (n=9), normal rats receiving saline as placebo; Group 

CyA (n=10), rats treated with CyA (20 mg/kg iv); Group CyA+D (n=8), 

rats treated with CyA as above and then with vasodilating doses of D 

(1.2-2.0 ug/100 g/min iv). As this dosage is variable in the rat, we 

have tested several concentrations of the drug, starting from a 

hypertensivant dosage and then decreasing it by steps until BP was 

similar as in the control period; such dosage was considered "dopa­

minergic", i.e. not associated to stimulation of adrenoceptors. In 

all rats we measured: total GFR, single-nephron GFR (SNGFR), afferent 

and efferent arteriole resistances (Ra and Re, respectively), glo-
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merular plasma flow (GPF), hydrostatic pressures in glomerular cap­

illaries (PG) and in tubules (PT)' and ultrafiltration coefficient 

(Kf). Data are expressed as means * SEM. 

RESULTS 

Body weight, BP and Hct were similar in all groups. GFR was sig­

nificantly decreased by CyA; D infusion reversed such change, re­

storing GFR to normal values. Similarly, SNGFR was reduced after CyA 

but was normal i zed duri ng D i nfus i on·. The fa 11 of SNGFR was due to 

a striking reduction of GPF in Group CyA; again, during D infusion, 

GPF returned to normal values. These data are summarized in Table 1. 

Both Ra and Re were significantly increased after CyA (+65% and 

+107%, respectively) in Group CyA , and were normalized in Group 

CyA+D. PG was increased in Group CyA, while PT was higher in Group 

CyA+D; this resulted in a decreased glomerular capillary pressure 

gradient in Group CyA+D (p<0.05 vs CyA) and, therefore, in a lower 

effective filtration pressure since oncotic pressures were similar 

in the three groups. Kf was greatly decreased by CyA, but during D 

infusion, was markedly increased even vs Group N (+18%, p<0.05). 

CyA blood levels were similar in Group CyA and CyA+D, averaging 

7421*1356 ng/ml. The average dosage of D was 1.67 ug/100 g/min. 

These data are presented in Table 2. 

DISCUSSION 

Acute administration of CyA resulted in marked decrease of 

TABLE 1. EFFECTS OF CyA AND CyA+D ON GFR, SNGFR AND GPF. 

GFR SNGFR 
(ml/min) (nl/min) 

Group N 1.29*0.01 30.6:1:1.3 

Group CyA 0.83:1:0.08* 18.7:1:1.8** 

Group CyA+D 1.46*0.25 31.5±2.8 

* = p<0.05 vs other groups; ** = p<0.01 vs other groups. 

GPF 
(nl/min) 

113.7:1:8.5 

63.3*8.4** 

106.2±9.7 
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TABLE 2. EFFECTS OF CyA AND CyA+D ON Ra, Re, PG, PT AND Kf. 

Ra Re PG PT Kf 
(dyne/sec/cm-5) (mm Hg) (nl/s/11lI1 Hg) 

Group N 2.39 1.59 46.8 13.7 0.029 
!-0.22 :to.16 :to,7 :to.3 :to.001 

Group CyA 3.83* 3.25** 49.5* 14.3 0.017** 
:to.50 :to.53 :t1.5 :to.2 *0.002 

Group CyA+D 2.31 1.46 45.3 16.6** 0.037 
:to. 25 *0.22 !-0.8 !-0.6 *0.004 

* = p<0.05 vs other groups; ** = p<0.01 vs other groups. 

SNGFR, accounted for bya reduction of GPF and Kf. In this study we 

have tested whether D was effective in reversing the hemodynamic 

changes induced by CyA. Our results show that during 0 infusion, 

both GFR and SNGFR were completely normalized, as D was able to act 

on both pre- and post-glomerular resistances, restoring GPF. More­

over, SNGFR was normal despite a significant reduction in effective 

filtration pressure; such an effect is probably due to the striking 

increase of Kf which, in presence of filtration pressure disequilib­

rium (like in our rats), can influence SNGFR to a greater extent 

than in filtration pressure equilibrium (3). In conclusion, vaso­

dilating doses of D are able to reverse the acute renal dysfunction 

induced by CyA. 
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REVERSIBILITI OF ACUTE CYCLOSPORINE RENAL IMPAIRMENT BY OOPAMINE 
IN HEALTIlY SUBJECTS. 
G. CONTE; M. SABBATINI, L. DE NICOLA, G. GIGLIaITI, G. FUIANO, 
A. 1ESTA, V. SEPE, P. IMPERATORE, A. DAL CANTON"and V.E. ANDREUCCI. 
Departments of Nephrology, 2nd Faculty of Medicine of Naples and 
Faculty of Medicine of Catanzaro; Italy. 

INI'RODUCTION 

Up to now, no studies were designed to investigate the role of 

renal hemodynamic abnormalities in relation to acute Cyclosporine A 

(CsA) nephrotoxicity and to verify whether dopamine infusion could 

cuonteract this acute renal disfunction in healthy subjects. 

ME'IIDDS 

Eight healthy male volunteers were studied by renal clearance 

methods (with continous infusion of inulin and PAH) during maximal 

water diuresis to evaluate the proximal tubular function (1). TWo 

different protocols were used: (A) After a steady urinary volume was 

achieved, 4 basal clearance periods were performed before 

administering per os CsA at the dosage of 12 mg/kg b.w., then three 

clearances periods per hour were performed in the next four hours. 

(B) On the basis of the data obtained by protocol A, a second study 

was performed. Protocol B was identical to protocol A, with the only 

addition of an i.v. infusion of d~amine(2 ug/kg b.w./min) which was 

started at the beginning of the third hour after CsA administration 

and continued for 60 min thereafter. After the end of D infusion, 3 

further clearance periods were performed as in protocol A. In both 

studies each clearance peiod lasted 20 min. 
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Fig. 1. Effects of a single dose 
of CsA without and with i.v. in­
fusion of dopamine on CIn and 
CPAH· 

Fig. 2. Effects of a single dose 
of CsA without and with i. v • in-
fusion of dopamine on fractio-
nal excretion of sodium and on 
free-water clearance. 

Fig. 3. Effects of a single dose 
of CsA without and with i.v. in 
fusion of dopamine on urinary 
osmolality and osmolar clearance. 

Fig. 4. Effects of a single dose 
of CsA without and with i. v . in-
fusion of dopamine on urinary 
volume and fractional excretion 
of water. 
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RESULTS 

In A, after CsA, inulin and PAH clearance fell, as maximum 

decrease, to 16% to 39%, so that filtration fraction increased 

(P(0.01). A slight hypertension occurred while renal resistances were 

markedly raised (P(O.OOl)(Fig.l). Fractional urine and Na excretion 

and CH20 decreased and UOsm increased (p<0.01)(Fig.2,3). In B, D was 

infused from 120' to 180' after CsA, i.e. when the adverse effects of 

CsA on renal hemodynamics occurred. In B, D infusion was able to 

counteract completely the effects of CsA on renal plasma flow, GFR, 

fractional urine output and CH20 (Fig.4) despite similar values of 

blood concentration of CsA; only UOsm remained higher than normal in 

conjunction with increased fractional excretion of sodium (p<O.Ol). 

DISCUSSION 

In this study, CsA administration determined a) a marked fall in 

renal plasma flow (RPF was expressed as CPAH) , b) a moderate decrease 

of GFR, c) a fall in distal delivery (expressed by the lower urinary 

flow in a condition of maximal water diuresis), d) an antinatriuretic 

effect and e) a reduced ability to dilute the urine. Taken together, 

all these data indicate a primary effect of CsA on renal hemodynamics 

the renal hypoperfusion after CsA mimics the "functional" acute renal 

failure (2). Thus D appears a drug able to counteract the renal vaso­

constrinction caused by CsA. Our data indicate that D infusion at 

dopaminergic dosage restored RPF, GFR and urinary volume to normal 

basal values. In conclusion, our data give evidence that acute CsA 

nephrotoxicity in healthy humans is due to severe impairment in renal 

hemodynamics, which can be reversed by D infusion. 
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RELATION BE1WEEN GENGIVAL OVERGROWTH AND CYCLOSPORIN 
(CyA) BLOOD LEVELS IN RENAL TRANSPLANfED PATIENTS 

MATARASSO S, VAIA E, BOZZINI V,FEDERICO So, PAPA AO ,PACCHIANO GO, 
FUIANO GO. 
DEPT. OF ODONTOLOGY AND NEPHROLOGYo, II FACULTI OF MEDICINE, NAPLES, 
ITALY. 

Introduction. C~ngival hypertrophy has been associated 

with the use of several drugs (phenytoin, primidone, valproic acid, 

nifedipine,nicardipine et al). Recently also CyA has been reported 

to cause this side effect. The mechanisms by which CyA cause gengival 

hypertrophy are little known: it has been hypothesized that, like 

phenytoin, CyA may select a subpopulation of fibroblasts producing 

highlevels of collagen, which accumulates causing gengival hyperplasia 

Aim of this study is to see if the incidence and the severity of 

gengival hyperplasia was related to the CyA blood levels. 

Patients. The study was carried out on 24 patients. The patients 

were grouped according the following criteria:A) Immunosuppressive 

treatment. B) Blood CyA levels (mean of the last 2 months). 

Control Group: Patients on immunosuppressive therapy other than CyA; 

Group I: Patients with Cy blood levels (detected by polyclonal RIA) 

steadily (.300 ng/ml. 

Group II: Patients with Cy blood levels steadily between 301 and 650 

ng/ml. 

The clinical and laboratory features of patients are summarized in 

the following table. 
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CLINICAL FEATURES OF PATIENTS 
Pts Age Time after Ccr Blood CyA Dose of CyA 

transplant 
n. (months) (ml/min) (ng/ml) (mg/kg/day) 

Control 3 39.6 62 + 24 75 + 22 
Group I lO 34.0 19 + 11 65 + 18 290 + 21 4.1 + 1.4 
Group II 11 37.7 16 ± 15 53 ± 19 481 ± 100 4.9.± 2.4 

METI-K)DS. 

Gengival overgrowth and bacterial plaque index were defined as 

follows: 1) Gengival overgrowth (hyperplasia): Essentially papillary 

process affecting labial, buccal, palatal and lingual tissues. It was 

scored (0-3) as indicated in the legends of figures 1,2,3,4. 

Fig.l)O: Nonnal 

. .,:.~~~~ ... 
I"W.~ I .' ' , 

Fig.3) 2: Moderat~ gengival 
overgrowth. 

Fig.2) 1: Mild gengival overgrowhh 

Fig.4) 3: Severe gengival 
overgrowth • 
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2) Bacterial plaque index: According to Loe Silness, plaque bacterial 

index was scored, on the basis of local irritant factors, as follows: 

0: Absence of dental plaque; 1: plaque evident only by dental 

instruments examination; 2: plaque evident by careful inspection; 

3: obvious presence of large amount of plaque. All patients were 

carefully examined by one or more dentists ignoring their clinical 

and laboratory data and scored for dental overgrowth on the basis of 

the criteria above reported. 

RESULTS. The dosage of CyA was not different in Group I and 

Group- II, averaging: 4.1 mg/kg:bw (SD 1.4) in Group I, 4.9 mg/kg/bw 

(SD 2.4) in Group II. In addition, 6 patients of Group II received 

calcium antagonists (3 diltiazem, 1 nicardipine, 2 nifedipine) to 

treat hypertension (3) or only to increase CyA bioavaibility. 

In table 1 is reported the observed bacterial plaque scoring. 
Table 1: Bacterial plaque index 

012 3 
\ of patients 

Controls 0 33 33 23 
Group I 0 30 60 10 
Group II 0 37 50 13 

In table 2 is reported the gengival overgrowth scoring. 
Table 2: Gengival overgrowth 

o I 2 3 

Controls 
Group I 
Group II 

\ of patients 
o 0 
20 40 
o 33 

o 
40 
33 

o 
o 
33 

Incidence and severity of gengival overgrowth was significantly 

higher in Group II as compared with Group I (p 0.05). It is also 

of interest the observation that most patients presented higher 

localization of both bacterial plaque and gengival overgrowth on the 

do~inant side: this is presumably in relation to a better oral 
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hygiene obtained by brushing the handedness-contralateral teeth. 

CONCLUSION. 

Gengival overgrowth was absent in patients on immunosuppressive 

therapy other than CyA, whilst was present in both CyA Groups. In 

Group II it was more severe than in Group I; since oral hygiene, as 

assessed by plaque index, was similar in the two Groups, two factors 

(or probably the association of both) could account for this: 

a) Greater CyA blood levels in Group II; b) Ca++ antagonist (6 out of 

8 patients of Group II were treated with these drugs). Recent studies 

show, in fact, reported that nifedipine could be associated with 

gengival hyperplasia. Our data confinn that CyA can cause moderate 

to severe gengival hyperplasia and suggest that the incidence is 

related with CyA Blood levels. To minimize the incidence of this 

side effect, the patients should be advised of brushing with great 

accuracy the teeth, particulary those on the dominant side. 
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