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Nolie< 

Medici ... is an e>cr-dlanging sciornr •. A. oow re><=eh.oo clinKoal .. ""rimce 
broooden our l now ledge. change. in """melll aDd drug thenpy are 'equi,,,,!. 1be 
autho< aDd !he publi .... , of this wID have choded wilb """"" beli.,,,,d to be 
",liabl. in lhei«fforu to pro'IKie infOfmatioo Ib .. i. compl ... .00 g<ocruly in 
lICCOId wilb !he .undanh orcepted at the time of pubbc .. ioo, Ho .......... in vie ... 
of "'" """ibility of hUffi211 error or chang<> in medic~l sciornres, neitbef the 
... tho< flC4" "'" pOOIi • .,." 0C4" any other I""'Y "'ho has been in .... vOO in the 
P"'l'>r>tioo or publritioo of this ... ID ,,':manu tbat the informatioo cont.aioed 
here in i. in ""'"'Y respet1 accurate or compl .... aDd they dj",laim iill ... poo.ibility 
for lillY'''''''' or omi"ions or forthe ", .. I .. obilIioed from...., of the infOfmatioo 
roouined in Ibi. "uk, Rea<J.n are .ncouraged to c""finn !he inform:otioo 
roouined herein ",ib other "'"""", For .. ample .00 in particubr ... >den are 
od,'i>ed to checl the prodoc< inform:otioo sheet included in !he p.dage of """h 
drug they pI, n to odmini.ter '" be ",lUin t"'t "'" inf""""'i"" conLained in Ibi. 
,,00 i. """""Ie and tbat c"'ng ....... "'" """" m>de in "'" recomm<nded dose 
or in "'" NIltr.ilifMlic",iOll5 for odmini.tr.iltioo, Thi. """"""",ndation i. of 
I""'icul", imp<>l13.fl<'e in COIIDectioo ... ilb ""'" or inf""!,,<,,tly used drug., 
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INTRODUCTION 

MO<! palien" admitted to .... pit>l. loo.y ~i,.., inlr.ve ...... (LV.) tbe",py. [00red. 
it is .,,;.rulled that o>er 90 percent of . 11 Oospitohzed pa''''"'' in ,he Un ited Stale, 
""",i, .. >Or1I< form of I. V. tbe~y, Commoo jodic .. ;"", foc l.V. ,h,,,,,py ioclLKle 
achievi"~ or maintoininB fluid >nd electrolyte botaoc.. "'placing Of ,upplementing 
"""ded blood compon<"lS, pro" iJing nUlrienlS, .nd admini".ring med"'at;oo,_ 

Nonclinici ... may .. sume Ill .. clinic i ... ate ... .,11 ,-ened in ,he iniliOlOoo and 
main'e • • """ of l.V. the~ .imply be.,. .... its u'" i. so wK\espread. A • • nu ... 
edOC>1Of willi . 1...,.. 20 yo .... of teaching ox""rie~. I believe that Ill;. i. 00< 

r>e<."arily lrue. particularly among ""vice ciio"'ian., Rather. I find that both 
"""ice ""fie> and ,,00.", nu .... freq ... nt jy are mySlified by l=i< principle. that 
8",..,m l.V. lhenpy ini,i""", and maintonaore. he" f.,rly .imple roocepl. 111>1 
«><lId he readily unde,,'O<Xl if inl!OOoc<>l properly "",m foreign 10 both """ice. 
and ,,!>dents. Foe- in""""e. in the ""'_><>-di,tant past. ,,'''''n I ""p"rvi<ed groupo of 
iunior- and ",n;c.._level nursing "udeo" enrolled in clinical medical/M1rgic.1 
I"Xticum <xperie~., "'.., wouki eoo our clinic.ll"Xtice doy. "ith the UOr=lllCt 
po'Ieo"I"'''''''. ",'hich life inf","",1 seminar di",u"ions typically maoo:bted in 
mo>t nu"ing curricula. During the cou"" of .ny gi,'en t<ml. I m:ode con. in thot at 
Ie"" one postroof.reoce """ de>",od to basic priociple. of I. V. 5Olot;oo., It "' .... 
50bering "p""i.""" to find that most >tudents could IlOI readily identify the 
diff"",""" hetween cry.t.olloid and oolloid ",Iutions. .nd f.",' .. en unde"tood 
difference> among type. of blood roml"""'nts and their iooicat;oo. beyood the use 
of parked rod blood coli •. 

Although the .. nu"ing stud.nt> wborn I .upervised in clin",.1 prxti"" had 
nu"",rou. """,ur"". on I. V. ther:apy at their di.po"1. those re.ource. tend.d to 
be "'."<rod .mong mu lti pl. ""urc ••. FOf in".nc~. "cookbook" information on 
re=m"",ooed "'P" to initiate . nd "",intoi" I. V, ther:apy could he found in the •• 
student' "fuoo.ment.al." textboo' . wbere .. inform>!io" OIl blood component 

eopyr., ... """" by r ................ Como ...... I ... COot __ ........ '" ". 
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the ... py typiC1l1y "' .. found in 'he "medinll>u ,gicar" 10<1book .• 00 ;.f,""motion 
on I.V, med ioations could be found in 'he ··ph .. macology" or "drug suide" 
•• "books. 

n.e ... . ... indeed some ex""lIen' compreben,i .. , .. ,book. on l.V, 'ber:apy 
th>t .... ",,"Iable fOf ""reh .. .,.nd ,,,ie,,,', Howevef. 'h"", .. "book • • re . Imos! 
too .1I _;oclu,;, .. fC4" the """ing student or the . ,,.ice nurse to dige ... A book 
'h>t clearly identifies N>ic "net> that guide LV. IlIcrapy for novice nurses 
and >luden' nu"". i,n', ovailable..od moo' """j"", le:un ,be .. priociplo, by tbe 
old . 00 50mewhat ""' ry "OlT' (i,e .. on_'Ile_job , ... i"ing) method. which is, ot 

be ... 'pony' 
1he in"'"1 behind lhe writing wd publication of liIi. book i. to fill that gap and 

to J>I'O"ide a readily uOOe .... andable I=ic resource on LV. !he",!,), fC4" .. udenl and 
nov,,,,, ""IR', M"" of tbe roo"'.' contained in m. .. <hapoor~ i. derivM from 
ronle., .... , J delivered 0>0' > sene, of .,..."'onfere"" .. hekl with my former 
medic. U,u 'gie.1 "umng >loden", n.... >Indents go ..... lIy found the co,lIont 
helpful. >nd many roo,in LJed 10 .... y in tooch wilh me for }U" .her gr:adu>lion >nd 
.ffirmed 'h>' I gave them .... nti.1 cooton' omt 'bey c"",inue<! '0 "Wly 10 their 
o>oryd.y prr1ice, 

Thi, boot i, ""'. comprehen'ive IRati", 00 LV, tilenpy, For in.tance. there i. 
no chapte, devoted '0 chemo<her:apeul'" agon,,_ Only nurse. wOo are w.1I , -..-.cd 
beyond the h.1 of novice .hould be deli,..,ring I. y, cbemo<her:apeu'io ' gen". Thi, 
boot i. ",ri''''n .tric11y for nr"""" >nd "nden" so 110 .. Ihey m.y beltor uode,,""'" 
l=ic J>riocipl., of LV, lher:apy. 

A LOOK INSIDE 
Each ohapter in lhi, book c""toin, l=ic information lh >l m>.y help no>ice ""d 
"udenl nurse, 10 deli, .. , L y, the",py more Nmp<"'nlly 10 lbei, poti.n" in lbeir 
d. ily prxIice" Each ohop'" begin' wilh. sel of n,,,ice_le>oll .. ming Objec'i .. , 
'h >l oudi .. ,be impon.nt OOllC'pl' ,he ,coder ,hould focu, on l •• ming. Some 
imponanl oonc<pt •• re immed i ... ly reinforced 'ruoogh fill _in_lhe_bl.nk "Speed 
lIum""," Eaorh chapter i, Wli"on so Ihot the CO""."" are ... y 10 comprehend. 
E""h ch.pter i, .100 ,..ri"en .occi""tly so lha, bu.y , tuden" >nd novice> m.y 
reodily digest the concept., So ..... l muhiple-cOo"'. q"">lion, are included ot lbe 
end of c orh ch.plCr so ,hat «:ode" m. y try ' 0 confinn 'hot 'hey con .ynthe.ize 
ley conton' of 'he chop"" n.e ... mul'iple_choio~ ilcm, .re w,inon '0 mimic 
"u"ing boord eu mination (i_e .. NCl EX_RN) i1<m • • nd con"ilUle ."",her useful 
fc >lure 'h >l m.y help nuning "uden" ben", preP"'" '0 tole ,hal imporlllnt 
.n",inalion ,uc, .. "fully, 



Introduction .m 

Chipter 1: Introduction to Intl'Jwnous Th,I'JPY 
Oupo« 1 - .... Ih<~" for (he remainder 0I1h< _: I, i. Ih< in"""",",,,,), 

chapo ... '" lV ..... '"9)'. 111(""",,,,,,,, \herofI)' i. ""'ifllld ... lyp< of illf ...... 
\herofI)'. The .... -=I tUpOft>,bil,(ie>; of n ........ ,11<> tv< for polK .... rem";", 
1. V.1iI<npr..., idf.nllf...t .. ..., Ih<rompctencia. tIIollIUrKI mu .. poooaIlo .... m 
"""ialty cmJfoauoo '" LV. "'"""". Indicll ..... for poumu "'...,..,..., I. V. thtnpy 
..., id<Glifoed. Ahhooop I. V. lhtnpr io ",,,._.Iy indialcd fOJ lOdxy", hoopotxlized 
inpoUruu.. " ... ",loI.,,..1y _ ph<_ ... _ . Tbm:f .... , .... 1lo>Oori<al ....,. ...... of 

1. V.lhtnpr " abo di"",""" in !hi ......... . 

Chipt" 2: fluids ncl Electrolytes 

To be ..... 10 ~ prilOt'pie> of I V .... '"9)'. "",.... "' .... u.ndcntaDd buic: 
pri.,<iplro of nuod ...... ItcU<>ly1' tr.1_ • • The,.r ...... lh .. chapoor i,. pri ...... of 
irnp<><WII bosic <oncopIJ of nuod> and .lectroly' .... Normol rompo>io;"" of nuOcb 
...... 1K1ro1y1<S in .... in.~lIuLoo.- ond uuvclluLoo.-~"""'n1S OR idtnlirllld. 
Phy>io!ot:ic rn<eh .... .,.,..1uI """nIa,. nuid.IId .lKlrolyle tr.1"""" ore di""UMeCl 
Propeni .. thai don ... i"""" ... h)'1>OlOllic. ond bJ1l<n""ic ooIuuo ... _ p!UftI...t 
.. are """""' ... ofkq- impOJUnI phyoiolOS'" ",octrol)1e1, .. lD<h i"dude JOdium. 
<hlorid<. pouuium. mal'Ie"U"'- uk.um ...... 1"fho>pIIoru .. Inor,,,n,"u Iher2fIY 
indioation. fo, ""o'men' of dio .. ,blnou of nuich .<HI c1«troly'" or. al.., 
d .. crihcd. 

Chapter 3: Intrawnous Th ,rapy Dellv,ry Systems 

11oio 01 .. """ iden, ifo •• 'ypk. l l, V, doH,'ory oy:<ttm •• 1Id ton,.i ... """",,,I ~I"" 
nying fi~u",. lIIat di.ploy ley f<>lure. of I,V, deli"cry . y:<tcm., The n:.oc, i. in· 

,rodoced ' 0 IV d",,-..py ""'I.i ....... infu .. "" ..... O<lml .. j .. "";.,,, "". ond ""mI". 
Commonly u~ leno. uoed in pno<.ic<. ,,,,,Inding .pikin, OlId p,i";., . ..-. 
defi ..... ond ' ... i, ..... di .... oud. ~ln.lly. mtll>od. to m.., •• lly coleul ... I, V, drip 
,ae •• ,,'illl • vori .. y of odm,n'>l"";"" ........ Il«<nbcd. ,,·j.h """,,.1 ~umpl., 
poroI>km •. 

Chiptlr 4: Plrtph'nlllntr,wnous Th'f'py 

Oupo« 4 .. ~ .. d ... "..,ly to lbe pcnphcnol ""' .. "" I.V. Ih<npy on:! d • ..-ty 
idonlir ... ~ for iru"."", ond mai ..... nift' !hi. r<JU.c of inf ......... Son.. 
<fIapt<n in III .. _ ...... 10 be """'" Ih<oret.oal (eo •.• a...-- 2). .. _ .. oohen 
..., prartoaol .".,.., 10" <~ ..... ChopIer 4 fall. inlO .be laI>n- ""l"')'. St<p> ..... 
.... y ... rono..-.d 10 iruI_ I ptriph<nll V. Ii""..., jrtol:ludod in 11110 chopo«. 
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p.,ripher:al ,'<000' ""~ .. devic., are compared and «<1'''''' 00 in teml. of m.ir 
design [.alU",. and ,bei, J>f"ferred indOc"i"", fo.- ""-g<. Method> that moy help 10 
I"""'ide .ubili.y to LV. """"OS devri. are de",ribed. S"I" fOf how to change an 
LV, infu,i"" "'~ change an l.V, aoce»-.i,o drewng .• 00 disc"".in ... an 
administr:a'ion ""up ore.1l iocludod in ,hi. oh2p<er. 

Chapter 5: Central Intravenous Therapy 

This i, 'DOIhe, "ho ... to" ch. p'cr. 1I.'be",,, Ch2p<er 4 torg ... the .."."_'OS of 
peripher.oll,V. !he",!,),. Chapter S llI'lle" ,""ley how_.os of cenlr.l! I,V, lher2p)'. 
IOOi< .. ;o", foI deh"'ring l.V, ,henpy by !he cenlr.l! roul .... ther th.n ,he peripheral 
roote lire identified. Com""",ly used or"" .. <levioo. to deli~ centr.d I.V, the~y 
.... oomp.red .00 000'=00 in terms of th<ir design f ... ure, and !hei, iodico' ion" 
'b.y include peripber.olly in5ef1<"d ce "lnl CalheleB (PIce.). tU"D< led centr:al >0"""0 
< .. bel .... pefOU'''''''''''' centr:al "<00<1, cathe..".." . nd implanted pons. A<h.., .... 
e","" •• >0<;>100 with the u .. of!he", de,;c", are al50 de",ribed. Steps ro. how to 
in><n • Pice Ii .. and how to discoot inoo. PICC Ii". 0<. oontunodod ""olnl 
acre .. line are al", do=ribed. 

Chapter 6: Intravenous Therapy and the Nursing Process 
1he principle. do=ribed in Chapter 6 ore prob:tbly the moot impo<Unt in the book 
beeau", they describe the appIic.bility of the ""P' of the nu"ing proce» for nu"". 
who c ... for patients who rece i,'o I, Y. the~y. n.e in"'rpl.y bet"'",,n ,"",ual and 
pot""tial nu"ing di.goooe •. nursing 00"''''''''' .• nd n""ing in"'"",ntion, for 
pa' ients receiying I. Y. ' henpy are described in • user_frierld ly. generic format. '!be 
reader can "'><lily taih these guideline> irldiyidu.lly ,,'ben craf' ins C>Ie pi"", for 
pa' ients receiying I. Y. therapy. 

Chapter 7: Crystalloid Solutions 
Thi. chapter t>lllets c'),,,.lIoid ]. Y . ..,Iutions e>elusively and identif"" characteri._ 
tics of"'" ~ioo of YoIrious types of crystalloi.d .... ut""'" inoiuding _ thai are 
primarily >Odium_NseJ, those that are primarily dexuooe-based. and those that 
root.:rin • romple. mixture of elernol),t ... '!be ch.pter contain, information that 
enable. the reader todi51ingui.h .mong i_ic, h)'potooic. and hypertonic cry.taI_ 
loid ..,lutions. n.e chapter aI.., discu,se. physiologic re.JlOII"" that occur when 
cry.talloid ..,Iu,;oo, ore infU>ed and irldicatioos for .. I«tioo and maint<nance of 
commonly ~ribed c!),"alloid ooIu,ions. 



Introduction .. 
Chapter 8: Colloid Solutions 

0I:ipIcr g mimn the f<>rm>t of O>ap<er 7 but wgeu colloid soILJIions rather tlWI 
cry.taIloid soIutioru;, Colloid soIutioru; are compared and cootnst<J "ith cryst.alloid 
solubora. Charxteristic. of the compositioo of v:oriou. typo. of colloids .re Jescribed. 
including"""" ..... are ooruyntl>ctic and """" .... , "'" .)'ntl>ctic. 1be indic",ioru; ro. 
the use of .!bumin. pi ...... .,.-in f.-..:tion (PPF), H"""",. dc.>;tnn..oo gel"'i .. ..-. 
deocribed. '"' are COIIVIIOO oover>e ",,,n" """"iated with their U5<, 

Chapter 9: 81000 Component Therapy 

Ch2p<or 9 de",ribe> indic .. i"". fa" commonly tr.lII.fused blood romponen" >nd 
their ""'" rommonly """"i>ted ad""", e"n", This ch.plet «><ItaiM both 
theot:ctic.1 contont >nd "how '0" applic .. ion P"""'s, Blood romponen" Jescribed 
include ,,'Itole bkod. ~ked red bloOO ""II. (PRBCs). fre.h_fro",n pI"""" (FFP), 
pl.telcts. immuooglobuli .... >nd dOlting f>CtOB (e.g .. oryoprecipitate). Stcfl' fOf 
Ito ... to en,ure the .. fe deli>ory of bkod component I, V, ,he",p), Il!e de""ribed, 

Chapter 10: Parenteral Nutrition Therapy 

Ch2p<or 10 targets principle. of parento",1 l. V, the",p), . nd 1= • format .imil..- '0 
tltat of Ch.ptef 9 in tilllt it ro<Itain< both theoretic.1 infonruo'ion >nd "how to" 
infonruotion, lndic .. ioos fOf deli,-enng nutrients p',-entenlly ore described. >nd 
common t),po, of parentor:al solutioru are compared >nd coot""'OO. including tot.al 
parenter:al nutrition (TI'N) ",lutions. tOl. 1 nutrien, ><Im;"u,,,, (rNA.) .• nd f .. 
omul.i"",, ContintlOlls .nd cydic methOO. of deli,-enng parcnter.ll nutrition ..-e 

romparOO >nd cont""ted. as ""' indic .. ion< foc u.ing cen<r.ll ,,,mi, peripher.ll 
occe .. rootes_ 1bere ore rrulny ad,-""" ",-en" th .. rnoy he """",i .. ed with the 
de li""ry of parentenl l.V, the~. >nd the mo5t oommon of the.., . re dellCribed. 
Stefl' foc 00..' to initi.te. mooit"', and discontinue p'",n",,,,Il.V. thenp)'..-e each 
de..-ly de",ribed. 

Chapter 11: Intravenous Pharmacologic Therapy 

There ore m,ny re"",rees to whioh "uden' ""d ",,>i« nu"". may refer fOf 
admini,tering l.V. medio .. ion., lbcre.re .. "book. de>"'ed .. du,i""ly to this 
topic, In addition. mo5' "drug guides" for "ur~. contain. plothoca of informatK>n 
on l.V. medications under eoch indi>idu>lly li"ed "I\ent. including n-.od< of 
ddi>ory. medic .. i"" . nd .., Iutioo compa'ibilities ond incomp>tibili'ies • • nd 
recommended deli"ry inter ... I<, This boot <en,"nly 00e. oot add", ... 11 those 
minuto dct.oil •. Wh .. thi, boot doe. provide is . ",,,,,ioet ye' .. lien' o,-ervie,,' of 
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impo<Wll prac'ical <""""pIS that ,he nu .... mu" uOOe" .. Dd in order [0 <leh.w 
LV. medication, .. fely.oo effecti, .. ly. In addi,iOll, the prototyl'" drug> for ,h. 
d . .. of l.V. medic .. ;on, ,hOI,,,, pr"scribed m<»l commonly . re li".d in "". 
con, .. ni,n' !Obi. ,ru., provide."n o'·ervi . ... of key admi"istr.,i"" gu i<leline. and 
imponanl i!>Compatibilities. 

Chapter 12: Intrayenous Therapy and Infants and Children 

Chapter 12 provide. a cone;", o"ef'liew of key diffe",~, bct ... """ admini .tering 
l.V, the~ to infants .00 child"," .00 admini".ring to adul .. , n.e ch2p<er 
oompare. ond oonln>t. I. V. deli ... ,!)' 'ySlem •. I. V. acre .. <I<,'ice> .... :1 I. V. sol utions 
;00;"."" fof use in infants .nd children with ,t.o.. rommooly u...,.j in adula. B • • ic 
compe"ncie.!h .. the nurse mu" masIef .odeli ... ,!]. V. lhenpy .. fely ond effecti, .. ly 
to infants and child"," . re identifi..t. Althoogh this i. on l.V. ""''''py book. this 
chapoer i<!enlir"" and briefly deocrihe •• I'em>le infu,;"" """"" .ite. that are "oed 
commonly in child",n and infan", including inlnOs"",",' .ite. and umbilical ,..,ins 
and anene., respectively,.., that "oo.nt and "">i",, nurse, moy glean a b .. ic 
und'fStanding of their iooic>lion • . 

Chapter 13: Intrayenous Therapy and the Older Adult 

Chapter 13 i> formatted 50 that it milTOB Ch2p<or 12. It i> another cll>pter that 
t>llle" • 'pecial population that m.y focei,'e I.V. the~. the older adult. Initioting 
and maintaining LV. ther.py in ol<let adult. can pose unique ch.llenges. Age_related 
phy.iologic chang .. thot ditUtechango, in ",lection .nd maint.""""" of I. V >Cee .. 
• ites and .. lec1ioo and deli,'ery of oolution, "'" de>cribed. This ch. ptet .1", 
i<l<fltifies and briefly de>cribes an .Ilemole infu,ion deli>ery .... thod that may be 
used in the older adult: hypodermocly,i •. 

Chapter 14: Intrayenous Therapy 
within CommunIty-Based Settings 

1he u", of LV. ther.opy '" ther:apeutic op<ion has incre.sed not only in the inpatient 
environment but also in the ootpatient environment. It h • • become common tll>t 
pation" (i.e .. dien") in rommunity_hlosed se"ing' recei,.., LV. ther:apy. Thi. 
chaplet PfOVide, • brief o,"rvie .. · of commun ity_b>5ed settings where LV. the~ 
may be deli, .. red and identif"" tbe role of the nurse in term. of en,uring .. fe and 
effective deh>ory of L V. the~ within the>e selting>. Community_based nu"". 



Introd uction 

'1"'00 much time and many "'''''''«= to>chinS ""tien" and f.milie ....... · to care 
for themsel,", .. fely and ,ff""'i,ely. Thu. the .0" of 'Il< nu"" in "'''''hing ,he", 
p>1i< n" ""d f.mi lies hov.' to de I i w, LV. 1he",I'Y ..rely .nd eff.."ive j y .nd "",in,.i n 
, ....... 1..- or""" .i",. i. de><,ibed. 

Reference 
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RA. Hodrick. C <1.1. (ed •. ): I"Jiuw" ThUG!')' in Cli"ical Procri«. 2nd od. 
Phil:ode lphia; S.unders. 2001. 



CHAPTER 1 

Introduction to 
Intravenous Therapy 

learning Objectives 
Aftef oompl .. in~ this chaf>l<r. m. I."""" "'ill 

DEfine ;"fus;on Ih<rap)' and ;.m1>'<no., i/."/ '~r"fl)' and di"ingui.h 
be1ween ,hem. 

DEscribe lhe hi"oricai "',oJ",i",, of LV. thc~. 

Iln Recognize the nu",,', role .nd ""ponsibihly in en«lring .. fe and compel"'" 
deli ... ,!)' of LV. therapy_ 

Appreciat. the b",ic requi",,,,,,",, to ottain speci.lty «nifica,iOll in 
infu,;"" .he",Pl'_ 

~ Li" common indi.,..i"". fC4" initiatins LV. therapy_ 

eopyr., ... """" by r ................. Como ..... , , ... COot __ ........ '" ". 
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rl Key Terms 
lnfu,ioo ther2py 

I'are"tenl 
I. V. then.py 

Therapy Defined 
In'''''"010110 (I.V.) then.py i. sometime> more broadly ",ferred to as i"f"'ion 

,""ron_ n.... lelJlL!l ore "'" ... etly 'ylIOII)'mou, ....... "' . .,... Inrusion ,hel"llpy i. 
defi ned as !he parento",1 infu.ion of fluid •. elec1rol y,o,;. blood NmJ>OOf "IS. nutrionts. 
0< me,hcation, to prevent Of ""at deficieoci .. or disease • . The t..-m J>"I'HI ....... 
refers to • route of admini>tration of. lherapeutic ' 8"nt .• 00 lhe paren,eral route of 
admini ..... ,ion is "ny route Olhcr than one that invol,'", the g",roIn""' in.1 trxt 
(e,g" ocaI or ,eeul route) Of. topical route ( • . g .• opIic Of <l..nml route). Infu,ion 
""'r2py m>y he di.pensed by I . V" ,uocuw.eou,. in'"""""", •. Of inlnthccal root •• 
of admin'"""i"". I.V. , ...... py i •• type of infu,ion 1he",Pl' that i, coonood to 
admini .. ""ion of fluid •. electrolyte>. blood components. "UlIien", or medic.,ions 
by the LV. root<, 

i. d'fiMti af rh. pa"","",i int-,ion off/.ids. ~I,c'ro/}'''" blooJ 
compo"'.". n"tT~n". or m<dicali"", 10 pm.,,", or '",al ikfic;'otCi~. OF diw,u •. 

Historical Evolution of I.V. Therapy 
A I'boo~h > ,cry common ,""~ 'eday. LV. the~ .. .,.. used """ Iy .. > 

u..,., .... o, optioo "n,il dose '" ,he middle of 'h< ,wenlicth ""n'ury. '!be role of 
n",se> in ini'i.'ing .00 lTIlIin""nin~ L V, 'he~. ,,'hil. u"'Iue>lK>ned nov. .. wos 001 

established u",il .her the end of Work! War ll, ' 
'!be first kno ... n .nem"" . , .... bli,hing I,V, """'PY occurred durin~ the 

Re,""~ wilb ar"mpI' '0 ,,,,,,,fuse e ilhef ""i mal blood ,,, hu,""", or pre,"mob! Y 
"""" ......... 'ohed blood frooo hu....., ,,, hu,""". NOI ... rpri.in~ly. the ""ul .. "oded 
' 0 be Icthal, A, > ",,,,I,. ,he prx,;c., of "~.f,,,in~ blood ..... b=oed in E"""", for 
• con,iderable ,ime foU"""ing the demise of .... r.ol "'" wb~ ind uding > pope.' 



CHAPTER 1 Introduction to Intravenous Therapy'-c''----'''_ 

In tho 18~. IctIu.l otra,. 01 choltn .. ".ded """,h cl Europo. Th .. 'YJI" 01 
choIor:o ...... called "R ....... _ ..... " fa' the ",ppooed <011'*)1 01,,, ori~iR. or"bl ... 

<iIolon." for tho llI"'y ~ic «><npIe!;""" 01 ... 1<1' .... It ..... auoci.trd ,,'ilh 
_~ <Unh<a ond <kIIydnt""'. A 22-~.-oId 5«>I,i'" phy.., ..... Will;"" Bm<h 
O·~y. h~ad that tho pim>l)' <aIOO< 01 ....... in .,.....,... "iIo 
>U«WDbod ID blue __ • driciMcy clftuod>. ~1o<trol)1", He """' ...... «1 

""" .."uci"l! ......... ficirnt ftuido • ~Itc1roI)"IOO ... ...ruoo.. infuoed im ,t.. 
pobrnu' ,,.IIIS """Id t.. _ff"",,,,. and poooillly !If ... "", lhrnpy. A phyo.irioIII 
collr2po or Dr. O·~y. Thoma. l.oclo. " ... the /inl1D iq>l<".,_ lh .. Ibm-
.."..Ilhrnpy ,,;m bl ... _pol_ ... t......,.,.,«1 """ oIlhootll _all potircI .. 

....;~ tho 011_ "we _ .... """'" i",,"o'od. Tb ........ pn<Ii<-.. ... 
ridi..-uledby_oIDr. O·~y·. ondDr lIuo·.phy_~ 

.. -boo.,.,.. """" IDClitood to pn<I""" lndi,OOIIlI " •• ,b"al 11.,,___. ,,,,,1udiIo8 blood 

...... , .... nllk..,""'. illducl", ~ " s-tt.. ..... llu. • .....ud • ornuod ...... ' 
fI<I"Olly ~ ......... lh ,.,;.".,. .. the od ..... ' '" I.V. lhrnpy_ 

T ... -.nI tho mil of tho ", ......... h«ftllll)' .... ,_""" !I ...... _ I_V. ooIuoiom 
....... "oed to ""'at tho <nti<ally ,II Ahhouth the pnIl\lU,,. l. V. "'b""'l' ')'~1D5 
un dowo", llu.. p<nO<l .. ' ........ ~ 10 bo .... ..., ... I ...... ........-....mi,,& of "'" 
rolr of microbial "'lI1II;"'" in It.. ................. of dlO<ase< ....... !hoi ....... y .... "" 
....... Il<rili ..... beI .. ""n poI;"'I •. ,.".... IIth,a)' 'f''"'''' .... ~ COI_ """ 
difficul' to"K ond mai"IO' • . Rot in""""" ....... 'Y~"" ')'l"<oIly ;""II,d«l ~I-
tipp<d t.V . .....,.;J ... !hoI .. ,.,.. tap«! in pl"" ""'" l.V. O<C't" " ... obWl>«I. n.. .. 
1. v, ooocao .....,.;J ... lhco .. ,.,.. """_ 10 lub'ng """ led '" op<n &I'" cylillllen 
filled ,,'ilh oolu,j,oo and oo""rod ,,';,h ... ril. sau'''.' ~bny oompbc";"", "'.'" 
.. "",;",aI ... ilh this 'ypc of l.V .• y.I<m 'hOI are d,fficuj, It> lI[I!I<Kia .. 'oday. Rot 
i ... """,. i, ..... difficull '0 moin .. in .yotom _poi .. ,nm"",;"" ;"0 ,t.. ''''TO"rlding 
,i""". occulrr1l fmj ""nlly .nc' I, V, ooocao ~ ' •• in illol«l. ond n\ll ;n'.'n'n~ p« .. ribed 
",,1,,';00 odmini>l"ilion ralc. mjU,I'td. greOl .... I of .;~ilanc. IUId ,;""'. llKou," 
the"" "'Ii,,!), ' y.l< .... ,,~tc primi'i~ and frough, ~'''k dirficu l,ie •. ""Iy ,t.. ""'" 
moriburld pali.n" wen: poucribed l.V. ,tll:ro.py in the .... Iy <10<: ..... ofd .. '_n,i<lh 
«n'ul)', A •• ~l~ till: ,mliOlion .rId """"torinS of l. V. ,t..rspy duri,,! lhi. pcriod 
of ,ime "..,., .. ·hclly .. ·;,hin It.. domain of ,he ploy.;",." IUId ",,,,,,,1>«1 110 fOl' the 
nu' ..... f2l <10<: ...... ' 

[Min! tho early , .. -rnoicth <cnCu.ry. medico! ocien« fi .... IIJIII«<.-! .... "Snific"""" 
of lIIli_tibody , .. c,iono, 11.110 blood type<. ond Rh f""IX «>mpOlibi~'y. tbu. 
I""'i"l! tho ....,. for dl'octi .. ond ......... r"""" of blood and blood « ...... "'fl' 
proIlIru. Blood nmNoion tII<r"I')' mode ito !"' ..... -", ..... ,Ii< Ilrid.s duri", ..... 00d _II. ,...,.-MIinlli .... ,·, ...... 01_ "'r-I ooldien. .................... and.....m.. 
" '100 ",1f<Hd ......... ic ;"JIII ..... ' 0.. tho heeb cI lheoc ""' ............. the ri>r of lIoo 
K;""'" or.....u..-.,. ..... '" the wuId,,_ poIiornydiu. twdt"lic. LV. 00Cft0 
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si"", began 10 be .oed more commonly .. . quiel and ,x)",,,nK-nt fOUIe to odmini>1er 

• ,"';"y of medi<>lioos. ]. V. deli~ 'y,t<ms became .ingie_use dispouble 'Y"'''''' 
m.. were '1Sicr to in iliate and """. o..",_lhe-ooedle c.""' .. , [. V. """" .. device> were 
designed , .... infil,r>.' oo Ie .. frequently tIwI "'" nocdle-Nsed LV"""" .. devices. l.V. 
deli,,,,y .y>1oms were design«l .. "dooed .y>lems" with secure tubing cooD"'''ions 
and quality-<'OOlroll<d drip "'gu]at<n lhaI. led to dooed boo,le. ,ha, coolaioed .. <rile 
..,lution. o.li,Of)' of medi<aliom by 'ynllj!" boI ... .... lIlod, (i.e .. [,V. push), lV. 
",gnb.acl" m<tbo<h, and NIltin","" l.V, infu,ions became easy to ""hi"" and 
therefore more oommmplre. 

W i,h the introd"",;"" of higher_quality <10000 deli,..,'Y .ystems. phy.ici . .. 
began to prescribe l.V. t""~ more commonly 10 patient> "'00 ,,,or,, _ ~ly 

"""0000, A. more and more phy.;ologic.lly ,labl. pal",n" received I. V, ther2p)'. 
phy.ic; ... began to <leleg .. " the re'pomibility 10 mon itor ",,'ients receiving LV. 
th<r2p)' '0 """"S_ 8y Ihe latter h.lf of the lwen,;o'" century, ..... rood.,al boards 
<00"'"'00 'hOI initiat;oo of perip/><",I I. Y. acce.s .... s a proredure that cook! be 
sh.red with profe .. ionaI nu ..... ' 

Until the 1960s. the complement of nutrient> pre .. nt in any I. V, solution w:os 
00< .uffioient to meet daily calot:ic .00 odlef nutrition.1 requ irement>, It W:lS a 
commoo oo.erHtKln thot patient> "'ith ori.io.1 illne .... . 00 patients with 
debilitating chronic illne."". wore unable to con.ume .uffioient nutrients orally 
.00 lost lean mrucle mas •. Loo. of le.n mu>c1e ""'s, in tum. re.ulted in 
",,,,oeptibility to infection, . 00 poor wound b..ling,' Total p"rentor.U nutrition 
(fPN) l.V, 5OIutioru ,,'ere introduced in the I.", 1960s to provide. soyrce of 
.... nti.1 nutIien" .00 o. lori<. to the", patient>,' 

!.v. Therapy Today 
LV, ther2p)' i •• >ory commonplace the~uho trealment today. Indeed. i. i, 
estimated thot o>or 90 I"'"",nt of .11 hospitalized inp>tients in tb. United S .. "" are 
recipients of I, V. the",py.' Moree>",. LV. !henpi",.re 00< re.tricted to the inpatient 
hospital en>ironment. I,V, ther2j>ie.:ore prescribed.oo used rommonly in ",",",_ 
day wIllery cen"" •. long_torm c. re faci lities. outj»tient clinic.,.OO home b..lth 
""nlng', , 1he nu"",, i. typic.lly the profe.sional who i. re'pon,ible for 
maintaining. monitoring. and e .. lualing the effecti,'cne .. of l. V, tb.rapy, 1he nu"" 
i. frequently .Iso respon.ible for gaining LV. acee .. and initiating infu.i""" In 
many nursing praotri sethng', a great deal of the nu",,', time and prof ... ional 
r"'pon.ibility revol,'e """'00 roml"'tont delivery of I,V, tb.r2p)', 1herefore. it i, 
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vitally imJ'O'l.nt that today', nurse, uOOe"W>d", Ie,,, the ba>ic principle. of LV. 
ther2p)'. n.. nu"",, f<.ponsible fC4" en",ring >afe and effecti"" 1 V. ther2p)' m ... t 
be capable of the following: 

Uode"W>ding the ba>ic priocip'" of HuKl ood electrolyte balan<e 

Selecting and maintaining appropoiote lV.. deli~ ,y.tem, 

ROCOIlnizing common principles that guKle the in iti .. ioo and mainten:rnce 
of peripher.d and «ntn.1 I, v., >Cee ... ite. 

Formulating common nu"ing di'g""""'. identif),ing common nu"ing 
outcome" and ensuring appropriate """ing inteTvention, ro. patients 
~i,'ing I,V., therapy 

Differenti.ting rommoo cryst.lloid ..,Iuti"" •. colloidal solutioo., blood 
romponent prod""", .nd parenteral nutritional therapy w lution. in tenn. 
of indicatioo, for their u .. and key ",he"", e,-ents :=ociated with their use 

Identifying principle, that guide competent and •• fe admini.tntion of 
medicatioo. vi. the I, v., roote of deliwry 

ROCOIlnizing ba>ic priociples that guKle competent and.are odmini"""iOll 
of I, v., therapy in <peei.1 population., including pediatric and gerootologic 
populations, .. well .. populatioo, in community_based setting' 

This book provide. a broad o",rvi",,' of the .. ba>ic principle, of I, v., ther2p)' that 
c.n help guide the nu"", in m.ny practice oeoing •. No ..... "'00 wi,h to master 
ad~ principl .. of lV.. ther2p)' are ellOOYraged to familiariz.e them",I",. with 
guideline. fC4" LV.. therapy promulgated by the Infusioo Nu"". Society.' Infu,ioo 
n""ing i. coo.idered • 'pecialized are. of clinical prac1ice. Nu"",,. "'00 
choose to bone advanced . kill, within thi. prac1ice area may be eligible to take the 
Cenified Regi.tered Nu"" Infu""" (eRNI ) ""nificatioo examination that i. 
oo...,loped and admini.tered by the Infusion Nu"". Cenificatioo CoIponotioo 
(INOCj, • su"'Kliary of the Infu.ioo Nu"". Society, In order to be eligible to take 
this euminatioo. > registered nu"", must demoru;trate >eti"" I""'n,u",.nd at least 
II'(» hour> of clin>ca! prac1i"" in infu.ioo therapy within the 2 }u,., that precede 
tal;ing the ",.mination, ' 

Indications for I.V. Therapy 
lodicatiom for lV., thenpy include >erue..ing or maintaining ftuid and elcctrol}te 

bolance, replacing C4" .upplementing needed blood components. !"""iding nutrients. 
and admini.tering medicatic.ns, 
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FLUID AND ELECTROLYTE BALANCE 
IXhydr:alioo i •• NnImon ind>catioo fo.- LV. ""'~y, When lllii.",.I0", rody ~"ids 
in ex"",. of fluid in' ake. DOl only .... y J..hldn,;oo occur. bu, key .Ie<troI}l'" that 
.. ,,'e to main""" hotneo>tlI,i, and .. rum o,molali'y .bo rruoy become di.rupt<d. 
Roploring fluKis in Illii."" ,.,ho:ore dehydrated. ""'refore. is 001. rruottorof "",rely 
replaoin& I"" _,,",,"Iar ",I"me. Not only mu" fluid. be restored to the ,,,,,,"I,,ure. 
but electrolyte Ie>cls 01"" mu" be ...... 00 and poMibly 'reated as ... ell. 

Many time. pa''''"'' are give" LV. fluKis to pre"'"" 10 .. of fluid> Of electrolyte., 
Foo- i .. lane<, the V2>' m.jority of '"lllie.1 patient. lI ... e LV. fluKh administered 
intr:oope",'i •• ly to maintain flu id balane;" Like ... ;",. during the po>IOP''''''ve 
p<fiod. ".",," patients are not .ble to take "",I fluids (i.e .. Ib.y are Nf'O), ]. V, fluids 
are admini.tered 10 pre"'''''' fluid hal"""", Ch2p<er 2 provide> an ",""'jew of the 
role of LV. the~ in preserving fluid and electrol),te bal.~. 

BLOOD COMPONENT THERAPY 
1he < .. Ii." recorded .ffon. 10 com"",,,,,,, LV. '1>er2py rc>oh..-d IllOOOO .nom",s 
10 admini" .. blood romponenl products, Ahboogh tile", e/'foru were _ eff<"Clive 
fC4" .... r.oI centurie., thi. ohanged with the recognilion of AIIO blood I),ping and 
Rh f"'-"'<>D, ~ t)'pe.oo OfOMm>1ohing of bloOO componen' prOO""" bec""", 
",adily .. ·.ibb\e. ,he u .. of bloOO romponent products bec.me rommonpla<e. 
fi", wi,h ,he t=i.fu.ion of pla.m •. follo,,'oo do><l)' by tile 'rn"fu.ion of otller 
bloOO componen' prodocts.' It i. now «>mmonplac< th<",p), '0 tr"""fu .. 1"""00 
red blood cell •. fresh_frozen plasma. platele" .• oo dotting fartors depeooing on 
th<ir iooioation •• 00 demonst"',..t tIle"'peulic e/'fo<li>one .. , For lhe most pan. 
th<,. ,,,,,,.fu.ion. are administered when a patien' hegins 10 exhibil dini<o1 
manifestation. of . deno;"oc)' of the gi .. n blood componenl prod""" Ot.pter <) 

p.mKle •• more compr< hen,i, .. diocu .. ion of i OOio.,io." for ,,,,ru;f u';oo of '''';00. 
bloOO oomponen' prod"",., 

S,~ Bu." 

Common blood compon,n" ,hat ""')' !J<, 'roruf""d ;ncluJ, _______ _ 
f""h-froo~n pJarma. plaul" .. aNi doltingfoc""" 

PARENTERAL NUTRmON 
Poren'c .. 1 nUlrilion is • relati>ely "",,' iooicatioo for I. y, theropy, Porentenl 
nUlri,ion ,,'as _ con.idered po .. ible wilhoul cau.ing seriou. and pot<nli.lI)' le,h. 1 
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ad, ...... dferu un,il "'.11 ,"'" \he 19600.' i'on:n,tnl n""';'1011 """' i, a uf. and 
~tic 'rr ......... """"" r<lt" "'""Y poe ...... n.cn, .... """' a """ of ,ooication> 
for ~ntend \herop)'. and PMt .... rai ... triont 001 ........ """"""It ion i. <kt<mtinN 
iooividu.tlly to ..- .odt polienl'. nwiuONII .-. I" F"""'I. poI<1O.<nI ooI.tiono 
1<11<1 to ;""h>de "" ........ IhoI ;""Iude e~fOI)'lCO. tk>;...-...... "" ..,ods. ,·iwnins. 
and ..no... Inn .Iemo .... n..... ...... 'ion ..... ",fnnd to .. ,"*>I ptJ,rfluTDI 
lllllrili<M(Il'N). Mot.! p>lIeOl> ","n',"1 TPN 01"" ......... ouppkmrntol ~ 
r .. .....w.ioott (1Vl-"Eo) "'I'f""ide CUMUaI rllb.. n.cn, .... ab" 001"'- rrfnnd to 
.. IOIDJ Ill.";'''' ~~".(1'NA) 001 ........... I'f"'id<. nUlrirnl mi. IhoI ind .... 
• 1<rtroI,-. d<~ . ..... 111) ..,ido. v,tamt .... Inn ........... -' f .... no. 
~ of n ......... in "'""" 001 ... -. "."ludifla TPN ~ IYF&. and 
1NA 001_ ;,. ~ in '*' by \he cfIoicc of I V .,d,,'"'Y rouIe. In ~ 
tho 001 ................ ....,,,,!3Ied .. 'httt Ihey .... dteli~ by .. p<ripb<ra\ I.V. 
rouI< ond .... ID<ft ~tnICd . 'httt dtel,,"et<d by • <:UI1noI1. V . ........ CItopIn 10 
providtt:s • """'" etA • I, ... OYefVitw 01 type> of TPN. lVF&. and TNA 001._ 
and d<liv.ry _. 

AI"""'", TPN i, Oft eff."." .. method to d<h-.u nul ........ 10 potimtJ .1>0,,~ 
I3U n"";"'" onIly. it;" ~lIy ~ Oft .. r<rio. ....... of fftdin~ to .... 

entend """.' 

MEDICATION THERAPY 
no. lao, <1lmmDn indio .. ,on f<>< I. V. therapy ;, to 'n"'''' ,be .ff«"live dteliv.ry of 

pIwmo.roIof:ic os.n ... Some pU,e." requi ... """"""'"" I.V. inr.,io,,, of 
medic .. ions such OJ vuop<UI(H'S ( • .•.• dopamll'IC Iln'rnp;nl and fIOI'<piocphrin< 
IUvop/todI). 0ther!I m.y requi ... i .... "" in.n' infu,ion, of modic.,ion. in I,V, 
ool.,ion. that "on he "piUybod;ed"" '"kI II •• " .... in l. V. Ii"" •• ,ueh .. on,ibiolic. 
(e.g .. ""r",olin I"'""dl). Some ,'OIi •• " m.y fIOO<l boIu, dooc. of medic .. ion. 00 an 
in'ermin"., or ... n<e<kd !tAoi •.• uch .. diu,,"", os<nlO (e 'l .. r"""",mide lu.i.I), 
I • .....,. i .... .."... po,;'n" " '"h un.1.Ob1e ph),.ioq., "0'.' ""'Y have.., I.V, OC<=> 

.ite "" .p '1u" in " ... " '" tit.ol medlCllion. m.~ II< admini",,"'" '"!'idly if th< ... ;,. 
on emergen' or urgen, ind",,,i,,,, (e.s .. omil>Cbront: IConlarone) and epinephrine). 

In ",be, in>W><ts. po'",nll "\!IY "''''' • • """,., ill ..... ODd l«Iui ... inl<mli'ten' 
inf ........ 01 m<dicOlion •. on<! pI"".S on I, V, OO«U .... '010 ,heoe pol""'" tho< ""'y 
II< "opped ~"'" \hei, u ..... .p"l ,he 1r8U .... of "'p<>I<d """'1"'_ to ~n 
LV. 1OCftoII. Chop« 11 pn>Vide> . """" """'pine "' ......... ' oI,ooic_ rOO" I.V. 
~iclhenpy. 
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Summary 
LV, ""'nil')' is nco • "",.. the'2l"'ut jo opIi"" to ' re" pat;on" "'ith a pot<nli.1 or 
"""",,I deficiency in ~"id and ~Iectrol)''''', blood com""""",,. 0< "utrion" 0< in 
ooed of rnedioal;oo,. H"",'eYer, techoological :and ",ien,ific advancements 0><' the 

coo..., of the 1"'" few decode. ""'" resulted in a markod '''en'' .... in ,he use of LV. 
the~, Most hospital in pa'ien" and many pat,e"I> in . mbu l.,o,y'oo ou' lllii.", 
.. " ing' are prescribed 1 V. Ihe",py. 1here are > muiti,""" of LV. deliwry 'y>lems. 
aoces> .i .... and .oIu,;oo, '/1>1 the competent "U,oe mu,l be comfort.bl. u,inB to 
deh,w , . fe and effective c .... of patien" """,i.inS I. Y. then.py. 

Quiz 
1. 1he parenter1l roo'" of admini5tr:al;oo ioclLJde. "'hich of the following roo",>: 

(oj Intr:a>eoous 

(b) Or:al 

(c) Rocul 

(d) Op<ic 

2 Infu,ion the",!,), include. all bu, "'hich of the following rootes of infusion' 

(.) Intr:a>ooou. 

<") SUOCUWleoU. 

(,) Alimon" ry 

'" [ntr:alhec:il 

J. 1he prof.",ional org,ni.>I'OII ,hal i. re'pon,ible for d" .. lopinS and 
admini>toring ,he C. nifiod Regi.tered Nu, ,,, Infu,ion (CRNl) ~umimt;oo 

i. the 

(0) American Nu"",, A."",iat;oo, 

(b) Infusion Nu"". Society. 

(c) Infu.;oo Nu"". Cet1ificati"" Corpontioo, 

(d) American Nu"",, Credenti.oling Center, 
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4. Common indi< .. i"". ra I. v !hotrap)' i""lode 

(a) .... oti"ll ratip 

(b) pavrnu"II di......., • . 

(e) ....... "I<kh)lh! ..... 

(d) .... oti"l potromIt'''''' 
~. Admo .. !U"n"l _ ."""" ",! ptOCIoo<u became ........ OIOO;ftIful -' 

hrncc ~ """,..-pba! '",~!he ~ of 

(a) ABO _'ypos. 
(b) blood producI...-.po1'!>Ie toIUlioao. 

(e) >p«iol,<Cd blood .oo,... "" procIIoa dol"...,. .plftDL 

(d) pIao<kI ... ,srn· ... ,body ~"8 _hod<. 

6. Admo ......... vi i. V. llIOdication. may ........ -..1 by ..Jf "'" ,,-kit of tbr 
folloo.;"1 _1 

(a) Contin""'" dnp 

(b) GUiric infu ...... 

(e) InI<rmine"1 drip 

(d) -PiUyb.d - ,nfu,ion 



CHAPTER 2 

learning Objectives 
Aftef oompl .. in~ this chaf>l<r. II>< I."""" "'ill 

Fluids and 
Electrolytes 

Com""re .nd con"'''' the normal compos ";"" of ~" .. and <lec1rol),te> in the 
;",,,,,,,,nular fluid romp''''''''"' ,,'ith II>< oxtr>rellular ~"id compartment. 

Identify common "",.j"" tr2ruj>O<I. octi, .. lrnlSpOft. and pIIy."'logic 
bomeo>u,ic mech2ni.ms that l1IlIintoin ~"id .00 electrolyte bal.""". 

Dexribe iMMonic, hypotonic. and hypenooic ",l"tions, 

Expl.in lhe role of key electrolyte •. ioclLKIing sOOium. chloride, poI2>.ium. 
mag .... um. c.lcium..oo pbosphoru., in lTIlIinuining cellular and . y.temic 
function. 

eopyr., ... """" by r ................. Como ..... , , ... COot __ ........ '" ". 



" 

Inle",;,i"m 
Cation. 
Anions 

I.V. Therapy Demystified 

R"""Ilniz.e rommon oous .. , and clinical ITIlInifostations of di;t"rb.~, ,n 
sod ium. chlcride. poI2>.ium. m'g"". ium. calcium. and pbosphoru ..... !:ioc", 

Describe common ;n",....,oo,," ther2p"" indioaled to tre>! disturb:mre. in 
sod ium. chla-Kl<. poI2>.ium. m'g"". ium. calcium. and pbosphoru. 1>aIanc<. 

Key Terms 

Diffusioo 
Os"",,;. 
TooOcity 

11>< hUlTIlIn bOOy i. C<>ftIPO"i'd primarily of ,.,..;, ... fluid. and electrolyte •. 
Whe .. >or lhcre i. ><>me type of disruption in fluid bal. """ or . di"uri>2oce in the 
oormal 1",..,1, of e lectro]},. .. many diff.ren, tr .. 'menU and the",pI<> may be 
;00;"."". 1",,,, .. Il00. (LV.) lhe"'ple> are u<ed quite commonly .. one mean. to 
cOfTec1 ~"id and electrolyte .1>oor"",li,;"', 

Body Fluids 
Water oompri.." app'''',im>101y 60 perrem of total body ''''igbl in > oonnal_.ized. 
Oeallhy adult m.1o. In ge".ral. rao NOt.in. Ie" "'ater ,h. n mu""le. Therefore. 
people "-00 are ", .. ",,,,ight h .. 'e . le.5ef proportioo of ", .. le! lhal compri"" their 
_y ,,'eight. Simibrly_ "''OfJ'o<n. chiklren. and the elderly all teoo to haY< I ... 
muscle mass th2n healthy adult men. and 'herefore. their rod",. proponion.lely 
Mve Ie" ,,'>10', n.o.. """,," with 10" ,,'.Ie, ,..eigh' .... su><.pt ib., to dehydration 
more qudJy when "",ssed 0< ill bee,u", they haye Ie .. re",,,,,, ~uid' 

Daily ~uid intake . 00 output are 'pp,mirrut'oly "'fIti .. lent in healthy """"Ie. 
1he .. 'eng< adult drink. 2-2,~ L of fluid d.ily, .nd normal dig<>I;oo of fco:l. and 
""'taboli,m of thei, nutrien .. ' o>"lt in "" intake of "" oddition.l 200-300 mL of 
",,,te,, 1he hdney. excrete 1.5-2 L of fluid (as urine) doily, opproximately 300 mL 
of fluid i.l"" through _,.1 ....,,,,,,,,,n", and app,mirrut .. ly 600 mL i ..... t .i. the 
din and .. ",ht"')' trac1 OIl • daily b2>i,' 
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Fluid Compartments 
lIody ti" ... , and indi,i<lu. 1 cell> are b.tIled rontinoou,ly in • mil~u i."n·,",, · 0.

int=1 environmenl, of fluid. til., are romJlO"i"l primarily of .... te •. el<"<.'troll''''' 
moleeu l", nutrients. maoromolocules. and g"", Thi, intem.ol cn,ironment ",iSl' 
in tllree diSlinct sp><:e. til., ioclode the intraoellul:u, intmtitial .• nd intn=l .. 
rompartmen", "h",h are di.played in Fig, 2_1. n.e fluids in e:ach of these 
romp ....... n" charxteriS1icany differ from e:ach """"' in romposition, 

INTRACELLULAR flUID 
Appro,imatcly t .. 'O-tIIird. of.1I bodily fluid< reside within the body', cell._ 

n.e intrxellular fluid (lCF) rompartm<nt i ... parated from the ."rxelluiar fluid 
(ECF) oomportment by thec<n membr.o .... n.e fluid ,,'ithin the cell i •• !:ad bit more 
ridic than the fluid in the ",tem.1 environment. n.e cell m<mbr:ane i. porous. 0.

.. mil"'rme. Me, so til>! .... te. m:ay p= e •• ily through oi""" .ide of tIIis membr:ane. 

flj;u" 2·1 Ilody "':ttef """'" t>et ... ..,. the ;,t"",Ii"'..- nu'" (ICF) OOIIIp>I!n>ent and 
the e>tJ>r,lIui>r nu'" (ECF) """"""",nt. ~'hicll ;""Iude. the ;n"",,;t;" >nil ;"""""",tar 
spar ... (Reprinted .. -;t11 """,,;woo from )01"",,,,, TJ. Il>nllfml AG: £ ,,,,,,;"1. of 
PoJlwpIoy,;,,~J' C"",.p" and AWl;'",;"", for H",/,h Car< Profr";"",,/', ,nd «l 
llo<Ioo : WCBJMcGrD'_IIiIi. 1'.199:_ .) 
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How"vor. most oi<"<"lroiyte. , "ulri.nlS. ond ...,I""ule. can"'" PO" ",>oJily lhrough 
the cell membr.one bu, lTIlIy ente, Of .. it ..,1.cri,..,ly throogh ac1i," ''''nsport 
""""han."",, that include pon ' y>t<m, ond J>Ump 'y>lom., Foo- in.WlCe. moo' of the 
bOOy'. poI . .. ium at any point in time reside. within body cell>, where. , ""'" of the 
bOOy' • .ooium .. any point in ,ime lie. ""lSi<!. the ",,1\. in'erior environment . Thi. 

i. '" bee. use the sodiulI>-jlOI""ium pump ensure. that ..... , of the .ooium IS 

pumped out of ,he <:<n. whe", .. most of the po!=ium j. pumped into ,he rell.' 

EXTRACELLULAR FLUID 
1he "" "",,!lul..- ~" .. (ECF) «>mp ....... n' include. "ny body Huid III .. doe. DOl 
.. ist within the bOOy cells, Th;, Huid occounlS for ooe_lhirJ of . 1l body fluid. ECF 
compartmen" are further rubdi"i<icd into inte",;ti.1 fluid and inlr' V2SCu iar ~"id 
compartmen". 

Interstitium 

n.e inter ,t i, ;um. OIherwi .. referred to .. lIIe in"", jria/ ' pac, Of ,he 'hitri 'pac'. 
contoin, fluid that """"3 ,he ." .. ior of body c~lI. bu, doe. flO! lie within a 
"1S<ular cO<Tlpanment, V.""ul., rompartmenlS incloo. mojo< blcod "" ... Is . uch 
.. . none • • nd .ein • • nd microv,"",uhture .uch '" din. 1 c. pillaries , The fluid in 
the interstitium ",,,,mbl,,, fluid within the ,=ul .. rompanment e.«plthat in a 

oonn.1. he. lthy "ale it doe> 001 cont.in .ny red blcod cell. or platelets .nd very 
few white blcod «II . and linl •• Ibumin. There i • • coo,ide ... bl. wlume of body 
flu id that re,ide. "'ithin the inte",itium henu .. it acc<JYnts fOf go percent of ECF 
, 'olu"",,' E uid . nd electrolyto. moy .hift into . 00 out of the intontitium from the 
ICF >ero .. the cell ul. r membrane and from the va><uhture acr= the c.pillary 
membrane. 

Intravascular 

Blcod i. the fluid that i, con",ined "'ithin the int""",,,,u l,,, rompartm<nt, In a 
"'"" .... I_. ized. healthy adult. blcod i. composed of 40 pe"",nt « U •. ioclooing red 
blcod « II. (i,e " erythrocytes), white blcod ""n. (i,e .. leukocyte.). and pl.te"", 
(i ,e " thrombocyte.), The rem. ining 60 pe"",nt balance of bloOO that i. 001 roml"""'i 
of c< lis i. oalled plafma and rootains w:llor, electro! yte .. and ,..nou. mac"""""""ule •. 
iocluding fibrinogen. globulin,. and .Ibumin, PI ...... accounts fOf oo ly 20 per«'" 
of.1I the ECF. Albumin is the maocromolo<ulo that i. primarily ""I"""ible for 
maintaining rollo;'hl "",,,,,;0 pre"ure (COP), The COP mu" he m.intained within 
a certain disc",te ""'go 00 that oocm. 1 volume. of plasm. can he maintained with in 
the .,...,,1..- companment and "'ill 001 diffuse into the inlentitium,' 
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Electrolytes 
Simply "atOO . • 1n:I~'''' ate ohemical i",. that are imJ'O'la'" in maintammg 
OIpIli< fuoctioo. n.e NOCefllr.ttioo of electrolyte> i, "",,,,,,red in milli",!ui .. l"n" 
per liter of fluid (i .•.. mEqlL). Elec1rolyte> carry an electrical_like chaQle. c.lled on 
ionic cllarg<. that may he ei!hef "",itive 0< negative. In general, "",itively and 
negatively ch"'lloo ion, may ottnrt each <>!her. bond. and form ••. it>. Fo.- in"""",. 
when sodium (i.e.. N.,) meets chlorid< (i .e .. CI), they form .ooium chloride (i.e .. 
NaCl), oth"",,'i,,, known a. /Db!. ",II. On the other h>nd. two "",iti, .. ly chaQled 

ion. that meet will "I"'I each othe!, '" ,,' ill t,,·o negati .. ly charged iOll>. 

CATIONS 
Electrolyte. in body fluid. that ore "",itively cha'lloo ate o.lIed c.tion •. n.e most 
rommon oation, ioclud< .ooium (i .... Na'), pota .. ium (i.e .. K'). calcium (i.e .. Cr'), 
aDd magne<ium (i.e .. Mg" ). A. noted previooily, .ooium i. the major e"~lIul .. 
eleruol)'tc. whe",,,, pota>,ium i. the major intnrellular electrolyte. 

ANIONS 
lIody fluid elec1rolyte> that are negati,..,ly charged are called 8RiO'" n.e most 
rommon onion, ioclude chlorid< (i .•.. a ). bicarbonate (i .•.. HCO, ). aDd pho>p/late 
(i .... 1'0,>-). Chloride >nd bicarbonate are the major .. ~lIular >IIi"",. aDd 
pho>phate i. the main intnrellular anion. 

Mechanisms that Maintain 
Fluid and Electrolyte Balance 

A hoot of mechani.ms helps to maintain fluid and eleetrol)1e b.,!:in"" in the 
body aDd include I'=i", lramJ'O'l meehani''''', adi .. tra"'P"" meehani, ..... .oo 
p/ly.iologic homeootatic mechani.ms. and the", ... di"", .. oo in the following 
""",on •. 

PASSIVE TRANSPORT 
"",.i,.., tr.ln'J'O'I mechani.ms do not require the body to exl"'oo any ene'EY in the 
form of a<lenosi". tripho>phate (ATr) fC4" the mechanism to occur. 
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Diffusion 

Ilirrusion is defifll."d as the ...,"''''''". of parti.cle. f,om .n are. of gr<>1er 
oooce"',,';oo [0 an ore. of Ie ... , ooocen'r>.tioo u",il equilibrium occurs. 

Osmosis 

Osmosis i. defined "' the movemen' of ...... , ae",,, ... mipermeable membrme 
from lUI . re. of Ie • ..,,,,,,,,,,,,n,,,,,i,,,, of ",lute (e,~" more dilute ",Iu,;oo) to an ore" 
of ~"'."" ",lute """""""",ioo (e.g .. Ie .. dilute oolu, jon) u",il equilibrium occur-., 
1he pre>.rure that i. g."""" ed from this m,,,omen' i. ",ferred to II.< osmotic 
pm,u,., 

ACTIVE TRANSPORT 
Active Inn.port mechanisnuopen.' e in opposition [0 "",.iye Iran.port moch.ani.ms 
in lhlo, !hey do require "neln ex penditure in the fonn of ATP to OC<"llf. n.e objective 
of m. .. mech.ani,rruI tend. to ,,,,..,Ive around mainlllining ,be distinct fe .. "",. of 
each fluid compartm<m, 11>< inlnC<lIular environment h2s • murh difforent 
com"""i'ioo of el"'trolY'" IlwI the .. tra« llul:u environmen .... di'pl' yed in 
T.ble 2- 1. and lbi. difference i. maintained by octi,.., '''''''port mech.animu. An 
.. ample of on ""i, .. trnlSpOft mech. nism i. the .ooium--po< ... ium pump. "h",h 
.. " .'" Ie pump sodium QU' oflhe «II aDd keep p<>USSium " 'iohin ,be cell, Di!ruplion 
in ,h i. pump can resull in 'wo 1<110. 1 complicalion •. Fin' of all. .. rum hyperh lemi. 
may occur. which can ",.ul, in Icthal cardiac dysrlo),thmi ... Second. <he sodium 
1<>'<1 wi' hin ,be cell "'ill inrre...,. ond w.ter will I"" ' .el), follow in'o <he cell .i. 
".""",i •. ""ulling in cell .well ing aDd •• 0n,u.1 cellular nrpl""',' 

fib!< 2·1 Com~bOll of Ele<trol)_ in '0_"""''''' EJrttarelluw ~lu", (ECF) >lid 
'nttare"u',,- ~lu", ('CF) 

.:. ... ..1) .. 1-..-..Ia. I:U '" 
~- ,. 'om>' -- .- ,.-- '0' , mF.qIL-

M - ,., mE • c_ ,- <, """i'L - ' mF.qIL '00"""". 
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PHYSIOLOGIC MECHANISMS 
n.e... ~~ ...... p/>y&iok>g>< ......, ..... i .n" 111M ...... '" I1Ili nlain fl uid and ol<ctrolyte 
~ •. Some Df IIIese ....., ..... , ........... "" .... upcnd",,,,,, of ''''''ZY. aDd 
-. do noI. \\'br"", ....... ,. i, I di""~iocI in III)' Df IIIese meduoni ........ ' ......... 
it ;. b<aotoo of III ""' ..... dItonic il'-. ,II< <Od><qU<fICC i. "'"' nuid aDd 
.krtroI)'t< ~ "di .. ,,,,,,,!. 

Cilpill.;lIy- 'ntlfstitium Ftuld ExtIl'r19' 

FIuOd....,.... """" .......... y beno'mI ,II< capOII)' """" ........ '"l<nIitiaI >pitt. 

Thi. i. poWbI< ~ ...... Ilory &h_ """"""' ......... nuid from .... .-.pi113ry 
ID .... iII ...... u ......... botn> nopolbry COP ......... ftuod t.ck i .. " .... .-.piliOf)'. In 
><IdiOOoo ID.-.-.pilbry. iacIoccd """""""' ...... hod """""'" .. ,,,,,," .... inoootil"m 
"I'P""'" .-.piliOf)' ~ttr.t..,., """""",. IIId i ........ MoaI COP ""III nuod ,_ .... 
iII""';oW ~. In~. -mat <Omp<>llllM:. Df _ ,,'illMn .... eopillary and 
iII""';liaI ~ i. """""'Y.o ...... ,. .hII ...... fton:e. .. """" ...... Iibri ...... 
n.. moot , .. ,.,_ nu .. Df d""'lu,lobrium 1><1 ............... fon'a io I dd'eim<y of 
:oIbumtn in ............ 1 .. "",,". 

Albumin 

Albumin and .... ,Lobuli .. and fibri""l"n ~.I1< .... it>< proIei ... foond in pi...,.. 
and ... """ "'" «>I1o<1" .. ly ,.form! 10 ...... p/<l""" p",,~j .... Albumin ; ..... main 
d.tonnin:,,", of COP. I........, ,",'or 75 pc",e" Df COP .. "",inl.inc:d by albumin." 
n.. .. r"", . .. rum album,n level. n,." be ., Ie . ... , ,he bwcr 000 Df nonn:oI for 
"""""I COP '" be mointo,ntd. In S ...... I • • """""I .. rum .Ibumin .... ,,1 in odul .. 
i. J .S_S .1l mgldL .0<1 rOl" ch ild"'n i, 4.~,<J mgluL, " If ><",m . Ibumin level. "'" 
i<N", Ih>n -mat .• <:<><>di'ion ,.rorred tu II ~}'p"«I"","in,,"ia. lhen ,.pillory COP 
canno< be ""'in'alntd. ond Huid "'1'" ;n«, , ... in""",,;ul1l, Thi. may """It in Hui<! 
""en'ion in .... I ....... and ""eilh, gain. I lthouSh ,hi. I.;n in "".ish' ",H<rtI goin in 
fluid Dthe, 1lwI . !OIn ,n mu><1e m.u. Of rat..",.,., 

Sl2n':1lion and ~ of oppropiMe .... Itio .... <tlOII<TOIIy ""'" hypoalbuminemio. 
In oddi,ion. ocule ...... "' a """""'" nu ... Dunna bma of .. YIe "'- "'1leih«1he 
..... »<11" "' • di>r_ '" .. inJUry. Ihc 1,,,,," manur ... 1.ft5 ''''''''_ ........... <If ..-..e. 
""""' _I J'I'O'<' .... i""I\ldLna """P1<menI and pmn'IO llobub .... in oru..- '" 
""""" .<1<f ............ Ihc Ihn:. oflhc -....-. A,. tuuIt. .... ~ .... ....,. _ be able 
'" ""';n", '" ........ r ....... ouffi<ient quant"", of olbumin. 11oi> pI ...... , .. _, .. 
rri<fTftllD .. /oq>tJtiL" ,.."nt>ntQJs_ ond poruaIly.,.plains .. -hy <:riti<ally iU ~ 
1ft II""", at."Y' h)pooolbu"" ........ ond • mt ('" Auod .-..bon in Ihe -...w 
~.' 1-. .,.". triIw:-.Ily ill potIM .. may"" .... "'><Iopacl.yil<1llic ftk .... '" 
.... nlMl "'"' obey .,.hi.". WI"'" i, rri<fTftlID ... ho-...lo""*,,,," _~' 
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Becau", . Ioomin plays weh > ley role in m.intaining COP. it i. used freqoently 
as . colloid l.V, the~ to ' re" l"' ienlS who .... critically ill 0< ,,'ho ..... a 
.ignificant nUlri' KlnaI <kne". of"'" with mired re,"ils. 1'1 ..... refor to a..pI<! 8 for 
a further di",u,sion of . Ibumin I. V. Ihe",py. 

Thirst (enter 

1he thirst ""nle •. which i. 1oc>100 in the hypolhal. mus, "'!l"lo'e. fluid hal""" •. 

Speci.hzed ""uro'l< ",ferred to as O,""'"UP'OTS "'""" ""rum osmol. Ii,y. >nd when 
it ;"""'''''' •. reflecting dehydration. thi .... is .. imulated. 1he ,hi", <enter 01"" <. n he 
triUered indirectly by b2r0recep''''' that are !"" .. ..t in la'lle , . ..,.,\s weh as Ih< 
aonic arch and the carotid., n.e", barorecepl"" are ",,,,;,i,,,, to pre .... re '" .trelch 
and are triggered by a decr .... in blood volume.' 

Kidneys 

1he renal ,ubul •• in the kid""y' nn ""lecti,..,ly reabsorb or diu", .. water and 
e"'troIyte. as r.eedcd to moln,ain fluid ",Iume botaoc., 1he ", .. I tubule. respond 
to """,r.ll differen, IJl<"Chanism • . Fir>! of . 11. in lhe p .. ",e,,,,. of \ow oxygen "n,ion 
that lesults from either> low hen»globin 1 .. 01 or . deer.ase in blood "']UIDe. the 
j""~glomeru lar ",,11. within the kidney. prOOoce the hormone renin. R<rIin .... "'" 
.lfeet of oool'ming a reloti, .. ly i""n pi", .... prot.in coiled IllIgiofnuinog<n to 
angi""'n,in I, When angiotensin I enten the pulmonary v ...... l., circuit. it meeu 
angi""'n,in~<>I .... ning enzyme. which """""n. it to angK>t<n'in II, AngKltonsin II 
< ...... ')"Iomic v:o>oconstriction. re,ulting in "n ioc", ... in .ystemic anerial bkod 
pre"ure. ond it influe""". the ",nal tubul •• ", that sodium , nd .... ter . re re.b>orbed. 
1he .If ...... of angioten.in II are re l>li.,.ly shon_li"ed; _ .. ,or. it.1oo " imul . ... 
"'" >dr.n. 1s to reI""", . Idosterooe. Aldosterone ..... imilar .If ...... to angKltensin 
II. inclnding • Iy,..,mi< iocre"", in bkod pre"u", throogh it> ,...oron>trictive 
.If ...... , Moree,or. it 01", e""oo~. the ren.1 tubul., to re. bsorb more >Odium ond 
",,,ter, I" effoets ... looger_lived th. n tho>e of , ngiot.",in 11.' 

Antfdiuretic Hormone 

Antidiureti< hormone (ADH) arr ...... "'" renal tubule. dirertly so that i""re>Sed 
reabsorptK>a of .. 'ator """u", ADH i •• hormone that i. ,tored . nd rele>Sed by "'" 
posterior portion of the pituitory gl. nd. other,..i .. <.IINthe Murompoph~',i,. when 
it is stimulatN by the thi'" ",n",r in the hypoth. l"",u" k noted pre,ic .... ly. "'" 
thi,,' ""nter responds to input from ",moreeepl"". ,,'hi<h ore particularly receplive 
' 0 .ubtle <hang •• in serum ",moWi' y ond ' 0 inpu' from """,ul., b. roRCeplOO-S. 
which. in tum, . re ""'pli,.., to aru' " <hang"' in bkod volume,' 
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FLuid Tonicity 

t:. 11>< _ ,vl. Hwd i. 'kmllhII .. r"'lOlhe~ityof.Ooid>p<rimrn. 
Osmolality n. mnsun: of ~lIy .... " .. ponicleo ... !" .. n.oo.;.,., f .... unit 
of ...... 11>< mojonty of _ """",.,.Uy ..... "" pa,tid ..... ~1rctroIJ'<'. 
Spocifi<::dly. _",iry ori ... ", rIM: oomoIal~y of. " ..... ft"od .. __ .d "irb .... 
"""""'-"ltyof .... K:F vl. ""II .... I ... ,,',Ilua. pool of IhII ftOMCl 11>< dfKUofECF 
~ity "" ",,110 • daspIoyed ,., F.,. 2-2 -' • eli"""""'" ,., rile IoIk",,';,,«...-tiom. 
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ISOTONIC 
I""onic ~uKls lend '0 haye !he .arne ",mol.li'y .. pl :mn. >rid ,berer"", ha"" 
appro,irrulloly ,be """" cone,n,,,,,ion of osmotically ac,i"" partiole. in wlu,ion .. 
ICF. I""onic ~uili hay<- . n oppro.imate '01.1 electrolyte <allen' of 310 mEqlL. " 
1hetrlore .• cell placed in . pool of i""onic ~ui d would ""i,ber ""011 no.- shrink. 
An e .. mple of an i""onic ..,Iu,ion i. 0,9% """""I .. li"" (call<"<l ""rmal ",/in, or 
.imply Ulij",,). 

HYPOTONIC 
Hypotonic ~uido h."" .. I",,, o""""n,,,,,ion of osmotically IK1j, .. palticle, IlIan 
ICF. no. '01.1 electrolyte conlen' ofhypot<>rUo Huid. i. I . .. llI. n no mEqlL" Thu, 
• «II plac<"<l in • pool of hypotonic ",Iu,ion woukl . well because wator ,,'oukl 
mo .. in'o Ihe ""II by """""i • . Som< e",mple. of hypotonic ""Iu,iom indude 
O,4~% , . li"" (call<"<llla/fnormallalin, Of WVS) and wa<cr. 

HYPERTONIC 
Hypertonic ""Iu,iom ha,..,. grM"r coocen'n,ion of osmotic. lly .r;li,.., panicl .. 
than doe> pl .. ma and o. n i""lude ",hrtioru such .. ~% dexu"", in 0.9% OOfTIlal 
>aline (o. lled D, in norma/la/in, 0.- D,NS) and 2~% mann itol. Eleruolyto con'en' 
of the", ~ uids i. at Ie." 37~ mEqlL. " A ""II placed in a pool of hypertonic ""Iu,ion 
"""Id .hrink bec.u", wator """Id .,i, ,be cell membrane vi. os"""i., 

s,.~ B UM,. 

rooicity of a jlujd "I'" '0 Ih, conan,,,,,iOll of panicl". pnman'!)· ____ ~ 
in '~jI"id. 

Sodium Balance 
Ui Nonn.1 serum >Odium 1 .... 1. "lOge between 13 ~ and 1 4~ mE4/L. A, ,he 
majo.- serum oalion .• odium pl. y •• lorge role in maintaining ",rum ",,,,,,I.li'y 
and ' onici'y. It . 1", i. impolt. n' in m.intaining ''''"'polt of gl""""" and i",u lin 
.. ,,, .... llIe «II "",mb""", . od in facilita'ing !he '",n,m i"ion of nouromu",u l., 
impul .. , . 
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HYPONATREMIA 
A ...,.." oodium ItYoI ulieu IN.n 135 mI:.cVI- d<1il"l<llnp""'",..,.. .... C"""""" 

c--. and clinICal ....... f.,..i<>M 0( h)"........mia .... dioj>Ioy<d In ToNe 2_2. 
Hyp<lI>OlI'rmIa cat! be cl ... ,fial as h)......-. hJ'l'l'YUl<mi<. and n-okmi<." 
H)1I<IY<lIrmi< h~a may ....... (rom cfIronioo ICIC.1bIAI of lluid, camed by 
d' • IoU<b .. hratt ( .. h,n and ..... Iu"" in • """"",i<JnaIc dec .. ,_ of >Odium ioo 
tbr intn"o-...cular ~. IIJ'l'1'YU1<_ h)"fH'I'I'I'M'I' J<1I<nIIy ...wu. .. ton. nllid i. 
10M """,.Iy. and ....t .. ", 1000 ,...,...,.,"""*Iy uCC<ds tbr ........ of lluid loot.. 
~ ........... , _ ......... ,~ ... ftC"" Itt c ......... <II """ 'yp< of IDoo, .. 1oi<b 
<an be , ....... oIod I( it io lfnIN by oral iMake of fOft ......... I............, 
bW- um .. ~_ """'""""ybytbr.yodttoonoofi....,...,...-antodiofttic 
"""""'" (5IADII). 

. . 
~ . • 

F ......... _ ..... 

-~, -- , 

I ~,. 
--Ir.; 1= .... ......., .-
~~r<-"" 

-~ 
• s.. ... .. ,.-..-c _.-

I::;; 
""-
~. 
UiU~_ .. _ 

" 
, • ,~ ~~ -- Mi>M_ "',._..-c 

O-........ _ of -,-~ Ioj,.,. ~ to<._pIor.-
O-........ _ of 
--.:.1 .... 

s.. ........ __ . 
_10-011) --- ~ 



CHAPTER 2 fluids and ElectroLytes 

HYPONATREMIA 
A .. rum JOdium kvcl ..r .... lhan IJ5 ml:qIL ... fi ... '?_'''' ...... C"""""" 

ca osn ODd clinical """if<>lalion. of h)'~m ..... dl<pbyrd In ToIrIo 1·2. 
HYJIOII"_' can be cI ..... fied ., hype ............. hy~. ODd ~ ...... " 
Hypcrvokmo< h)~ . .... y mull frum <hn><uc f<'\efIlI<IIIo ..r ft~id. C2....d by 
diKases lUCk ,., '-" foil .... ODd """Ill", '" • proport_ do:<l • ..r _III in 
tho .. _____ lor 'f>K'" H)paook,n .. k)~. ~lIy -,1I> .. n..r fluK! i. 
i0oi ..... Iy. ODd ODdioom leu proport~ <1<Udo lire ...,..... cl hid lolL 
E=uivc >OIOIIlior,IODd ~"C ''''nll", .... euoap....r drao'JP< cl-. " 'hick 
<an be , .. ,_""" ir ;, i. IfnI«I by oral i~ cl r_ .. -..rr. I............, 
b~i.aaed""""o"Mn .. ~ybytho.yadromecli~_ 
1 ... ,, __ (SIADH). 
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H),p"""'remic condition, t),pic>lIy are .,,,,,,,J by treating the underlying 
c ..... fiB'. How" .. ,. pat;'"" ",ho •• hibi, .iSn> Of symptoms of hyponatremia 
t),pically have dangeroo.l), low .. rum .ooium ""'el. that Ole ~"than 120 mEqIL 
am may benefit from LV. infu,ion of .j""" >.ali .. 0< hype"""ic .. Ii ... " n.... 
pa''''"'' mu.t be monitored <.refully bee, "", rebound """,br:al edema may OCruf. 
Loop di "relic. rueh as [urns< mide (u..i.) are frequently administered in'r:a .. lIOIIsly 
coocomilat" ,,'ith the hypenooic .. Ii .. to help preven' cerebr.ol edema. ' T ..... ""'nt 
i. halted wben ,be .. rum sodium I,,',el r.ad",. 1ll-130 mEq/I.." 

HYPERNATREMIA 
H)'P"""',,mia i, defil>f<l as oc<"llmns when .. rum .ooium le,..,I, .,ceed 

145 mEqlL Common <.u""' and clinic.1 man if .. tationsofhypem.tremi •• re listed 
in T. ble 2_2. The most OOHlmoo c."", of hypem.lr<mi. i. dehydr:atioo. which may 
result from """iSlenl diarrbe. Of vomiting, .. ,ere bum iniurie., and .", ... i,'e u", 
of diuretics. J>Of1i<ul:uly oomoli< d'"relics." ~ T"Ol"",n' 1<00> to "' .... ,. arouoo 
waling"'" un<k,lying oau..,. LV. 'reatmen' i. _ Ntllmooly iodicatoJ bee.u", 

ocaI r<hyd ... 'ion i. "'" prefer=! fi .. , _li"" "'.'men' in """" c,"",.· In iMWlCeS 
where paI;'ntsconllOl 'ole ..... "",I rehyd",'ioo. lV, h)'potonic .. Ii". ..,Iu,ioo. rruoy 
be iOOicated for ",,.' ,,,,,n', n.e ... p,uien" .Iso may suffer from oe,ebr:al ede .... if 
obey:ore rehydn"oJ too quickly,..-.d ' herefore. Ih< infu.ion mu" proceed .Ic""!y 
..-.d be """""l"nied by oareful monitoring, In geDer.ol, i, i. recomm<r.ded ' hat h.alf 
obe c.k-uI.,oJ ""Iuired "olume of hypotonic wine should be odmini.lCred "' .. " obe 
fi", 24 IouB. wi,h "'" balone. infused "' .. " ,he fonov.' ing 72 hours, n.e infu.ioo 
8""" ... 11), i •• topped wilen .. rum I. bonllory ""u I" iOOic>te ,ho,lh< palie"'·. sodium 
helm. ..,>rbed Ih< lowe, limit of normal. or 145 mEqiL" 

Chloride Balance 
Chlori<le CODren .... 'ioo in .. rum mim .. !ha, of sod ium in "'at sodium..-.d 

chloride "00 to biod as •• h in solUlioo, n.erefore. i, i. moSI Iypical llIat when 
hyponatremia OC,""B . .., <10<. h),pochloremia .• od in c ..... of hypern.ttemia. 
h),perchloremia also exi,,,, lberefore. 'reatmen' fo, hypoch loremi • 
..-.d h)']><f<hloremi 1 mirron Ih< Ilea' "",n' for e i Ihef h ypon.'remia or h)'pern'l!emi •. 
respe<'ively, Normaloerum chloride 1", .. 1. ""'ge from 9~ '0 106 mEqlL. A._oJ 
previc.uly. chloride i. Ih< primary .. """,nular onioo, and il> role in m:Unl1ining 
~w;i, lorgely rupplemen" "'" role of sod ium. bu, i, .Iso pl.ys its own key 
role in rruointain ing aci<l---ba.e bal~. 
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HYPOCHLOREMIA 
H)'~"""" defined a." ..... m ohloride ~I of Icoo!ban <r.! mEqL 

Com""", cou ... ond oIinocal ","",festlll"",,, '" hypoohlon:mu. .... I;'I«! in 
Table 2-3. H)'poobion:m .. to "",,,,,,._NOd moo, f'""l""ntlyloy hl'J'OlU .... mia """ 

.-r"", ""'" "'" ...... _'v, fXl .... """ oli";.,,,( manif .. ...- .. 
h~""",- H""''"', .... chloride c .. bond ... ad,ly _ only w,'uh oocIilllD b ... abo 
,,-ith h~"", (H'). Whoa ,b .. 0<CIIn. h)'<lro<hl<rio .. id (HCl) funDs. 11-. 
,,-hm 1DdaboI", .Ihlou. "",,n ~ "'. _ ofbrdrnlm KIIL.- abo may 
bo< • 00II<""" ..... Ioou '" cNoride. no. poIi ... u "1th mnaboIi<: oIh1oo.i1 ODd 
bypocloloo-rmo. the.d"", ... y IftMbo< ...... 'Iy ond ""1"'""ly in an .ffon '" 
COIIIf'" ...... ODd ron-t<:I "'" alk ..... " loy ~ .. "'.., """"'" lIiou", "'hdo i& .. -.-
.,.. ..... m ClUI form .... boo ... id. "",uJU.., i. ''''''0l0I')" .. idooi • . 

HYPERCHLOREMIA 
li)l'"r:ltJo"""" """" "he. "'" ...... rn chloride x.", . ,<CCd. 106 mEqIL 

Common c ...... """ <1,,,;.,,,( .... 'r .... ' ...... of hYP<"<'hlon:m .... li!lf'd in 
TobI< 2-1. Hyperchion:MI' i." r"", ... n' con.,"".,,,,,. of hypcmo .......... _ aoo 
~ "'" umo co_' .. fO<1OtO we"nic,,1 """,f.!I.e_ •. fk,., ......... in , ... ~ • 
.. 'here IJIfUboloc .. """"4 """"" .nd ,hen: i. on .'<e>. of hyd"'l!<n ion. ~ 01"" 
may he • <oneomi' .... inc ..... in d,1oridt 1ev.1. b« ...... "'" '''''' ions f-....n~y 
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biod to fOf11l HCL n.e pati.nt with """"bolic ",,;oo,i. and hyperoh loremia 
therefore may ahibit t""hy"",,' that ",fl.cr. an effon to com""n .. te by blowin~ 

off carbon dioxide. r"",ltin~ in respintory .1 •• 100i •. 

Potassium Balance 
" Pot=ium i. the major intracellular cation, lOOeed. intr>rollular po", .. ium 
",,·.1. ex.,.,.,,] oxtrxellular lewl. by o,""r JQ ti ..... , Normal serum poussium 1",·.1. 
are approximately 3,5_S,0 mEq/L Poussium has .n importan' role in e",urin~ 
appropri.te oardi"" ""lIu l .. exciubility .. ,,'ell os ok."""1 and .moooh muscle 
c""tIXti""," Bec ..... cardi"". "ek"'l, and .mooIh mu",1e cell> "'" .. quisitely 
.. n.itive to the infl ... oce. of poI . .. ium. ""'min~ly mioo.- de,il1ion. from oocm.1 
.. rum 1", .. 1. may ha .. major imJ»C" OIl oocmol coliular beha,;c... panieularly 
cardi"" ""lIul .. excitability and impulse roOOOC1ion. 

HYPOKALEMIA 
H)'P0lcakmia oocun "Oen .. rum poI ... ium le",l. are Ie .. than 3.5 mEqIL 

and i ... ideoced by depre.sed eardi"" acitability and dec .. "",d smoo<h and 
"ele"l muscle COIltraction, Boc,u .. ,he body e.nOOl .tore poI=ium. 
g."rointc"in.1 los, of poussium through vomiting or di • ..m.. can ",pidly e.u", 
hypobl<mi • . In odditioo. bee,u", ,he rcn.1 tubule. cxorete exec .. diet",), 
pota .. ium, u"" of lcop diuretic •• 1", m.y """"ntuate po ... sium tubular exoretion 
and cau"" hypoblemia. The .. and other etiologie • • nd clinical m.nife .... tioo. of 
hypo •• lemi. are li"ed in T.ble 2_4. n.e .arlie" clinic.1 m:utife .... tioo of 
hypohlem i. i • • n .. ymplomat i< depre .. ion of ,he T "'. '" 00 the electrocardiogram 
(ECG), A t),pical IiCG complex fC4" • !"'tien' "'ith hypoblemi. i. com!",red with 
• oomtltl ECG oompb in Fi~, 2_3 

la\ Fir"_IiDe treatment of h)'poh lemi' ""01, .. " .. ound odmini" .. tioo of onl 
poI . .. ium .uppk...,n" os the most effecti,.., and Ie. " rostly treatment. H"""",r. 
many J»tien" o.nOOl ,olerate onl pota .. ium .gents, n.e"" patients may need to 
reoei"" poI ... ium 'upple"",n,,1 .gents int .. , .. """,ly. Bee.u", of i" profound 
effect> on o .. di"" <xciubility, I, V, p<>t.assium mu" he admini<lered cau'iou.ly. and 
patien" tre. ted thu. shou ld he pla<ed on COIltin",,", e.rdi"" II»Ilitc.-ing. Pou..ium 
"", .. r may be odmini"ered by LV. pu.h C4" by bolu. dose •. Ratber. poI ... ium shouk! 
be odmiwd with an LV. ",Iutioo and admini"ered by an infu,ion """troller or 
e""trooic infu.ion device (i,e" LV. pump)'" ",'e 001 to exceed 10} mEqlh . In 
e ..... wbere • !",tient i, "" .. rely hypobl.mi< and the infu.ion c. n he administered 
,i •• cen, ... 1 line. then the odmini.tratioo .. te may be incre.sed to 20 mEqlh. 
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" 

, 

• 

T ~'" U w.,. 

' -tgw" 2",) A rxroI1l ECG .. """P'f<'d ... jlb >II EeG from 1 pat"'l ,,'jill hnlOul<mC:L 
(Reptin1«l ~' ilh po<mi .. ion from N",,-.l n. Ilmdfool AG: t·mv.'o.!, of furlwph)"ioi<>&)' 
c oo",!", a",j '!'pplim';"'" fa' H,./,h Ca,.. P"'ft";"",,h. 2nd N. IIooton : WCBJ 
McG .... "'_Hill.199\I:4 17.) 

HYPERKALEMIA 
Pa!ienl> with ..,rum potas.ium 1e>.1s th .... coed 5.0 mEqlL ore ~~""I,mic, 

Sine< "'" renal ,ubule> pl. y • key role in e>cretin~ .. ""w,-e die""Y poI . .. ium. 
""'ir failu ,e freqIXnlly re,ul .. in hyperk>l<mi •. [ngesuoo of too moch p<U>.ium. 
particularly ocal poI=ium ,upple"","", i. another frequent rulpri' that c,u",. 
hYJ><fhlcmi • . Any rooditi"". lhat 0'"'"" wide.pread ""Ilularde.lructioo. iocluding 
",.ore bums. rt..bdomlol),.i._ and rruolignanl h),pertbenni., re,u l, in spillage of 
celiul..- rootonts. iocluding poI ... ium. in'o II>< ECF '~. c.u.ing hype,blemi •. " 
n.... and otI>er c. u .. , and rommon clinical rrumife.lation. of hyperkalemia are 
';<ted in T.ble 2-4. One of [he earl;e>! cI . .. ic .ig'" of hype,b.lemi> ;11<100.. 
pealing of the T ",ye 00 "'" ECG (Fig. 2-4). 
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_. 

~ .... 

F1f!u" 1·~ A r.ormoI f.OO .. """p.n<l " 'IIn o.n EOOIfrol o~ ..... willl ~)'p<f1i.:ol<1ni"
(Rrpoinlr<l .. -I'" p<fITUWoo from 1"<,."" TI, lI0n0;Jf<>I(J AO: £'u"tMb oflbll.op/oJ"oWU' 
COMe'pl< a.w Arr1k"""". "', 1/,.1</, c." p"'fr";"""/', 2nd «I. _too, WC BI 
M<G,. .. '·HlII , ' '199:. , 7.) 

Sorn.,;"",. ,ho I"""""",), may ;nace" ... ,ely n:pon a hi~ pot_ium 1e .. 1 0<1 

II>< .. rum <I><mi .. ')' .. ",II,. TIIi. rnay h""pt'fI if II>< l,bo,,"O<)' .p«im<n i • 
.... ined 01 Iftn.pontd "","moucally. cau .. ", dalf'UCli.O<I '" ~ blood ""II. (i",,, 
1><"",ly.i.). and " " II ..... Ii in 1 fll .. ly hi~ .. ",m pot ... ium ", ... 1, Thi. i . 
rrl~ I<> IS "u_y~rtal ..... u.. Tho. may be .... """1«1 ,,'hm 0 'l""'im<n 
reoull >«rru "'Ih fOl no e"' .. ly idtnh~lb", n:.-. and , .... polin' _ .... 
"ympoomoljc. In tht .. in"",,",,. "" """"lObI,, .a c,oIon- call tht 1"""""0<)' '0 
"' .. rmine if tht ""1, ... 1 '1"""""'" .. ,.. hemoly .... 01 .u!>mi •• ....:and ..,...,i .... o 
fOl coofinn"""Y .... Iy .... " 
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""",,nt. "'00 are hypcrl>kmic wi'" Icyels higber tIwI 5.6 mEqL C4" ",ho 
.dlibit any clinical ffi2IIife.U1;OO' of h)'perbl<mi> "'" c.ndidates for lV. t1rropy. 
The.., patients m ... ' be pboed 00 coo.i"""", cami"" mooiton. 0... of the rruoi ..... ys 
of lhe lreatment ofhypcrblemi.;. adrniru.terin~ de."''''''' and ,,,,,,lin .. an l.V, pus'" 
As.-d previously, i ... lin facilil2le. tIr sodiu~i"mpu"", thereby <h ... in~ 
IOOre pous>ium int" tIr ICF c""l""' .... nt and out of the ECF <""l""' .... nt. H"".~. 

; .. lIlin mm' be ..!ministered in coojW>t1ioo wi'" de.", ..... 0< hypoglycemia ""'Y 
ensue. lV. c. lcium gllX'«\ale (IWI is >II >gem IhaJ. miv-- be "",<I to .ubilire tIr 
electric.1 octi.i.y of Ihe """'. Finally. an infu.ion of sodium bicarbo"," • ., • r:I1. "'" 

to .. ~ 'i{l mEqIh C2/l hove the elfec1 of pulling hydrogen ion (H')oot of!he ICF and 
into "'" ECF. """iog addilion:d I""=,"m to be pulled into the ICF compartment." 

S;1ttJ> 110,," 

111, <arii." eli.ical otll';j,,,atio. of ItjjN,kal, .. ia is a Oft ,II< ECG. 

Magnesium Balance 
~ M.gnesium 1e,.1s oocmally "'''ge re,w.,.," 1.3 and to 2.2 mEqlL )..hgoe.ium 
i. import.nt in e""uring or,i, .. ,ioo of enzyme>. in regul>1ing DNA and RNA 
'yot""';,_ in • .milizing!he sodiulJl---jlOWSium pump.:and in m:rintaining c.lcium 
channeloctivity, 

HYPOMAGNESEMIA 
~ H'fpomag",,,mia OCCUl'S wOon the ..,rum roocentr>.tioo of magnesium i. Ieos 
tIwI U mEq.L It """''' .- COIJllooruy wOrn there i> po<>< magnesium dieury 
in~ 0< ab>aptioo 0< wOon there i. """,,1Cr.OIeJ magnc"um """",tioo in the urine ... 
.... y t.:.ppoo wOoo maIly difforent type. of diurctin are odmini>tored,' 1Iec ..... 
hypoc.lcem;' n • frequent oon«>mium ocrurrence. the din""" manifeswion< of 
hypomagnc""",i. are .imil:ir to _ ofhypoc2lcemia (rompare Table. 2-~ .00 2-6). 

~ T, .. tmem ""u)ves """'00 providing m:ognesium supplements .• ither or.olly 
0< rolmtonlly, 

HYPERMAGNESEMIA 
H~'1""""g.,."mia i. defined "' . serum roocentntioo of m.g .... ium of more 

than 2.2 mEqlL, It .n ..... """t oommooly ... result of rmal failure or bee.u" of 
iog."i"" of too much m.gne>ium_ba.ed .nt>rid, lIec.u", m.gne.ium inhibits the 
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"' ..... of ~~kholi ........ ural i'""'uon .. ~ .. ,.. dm.,01 manif<>latioou "'" 
roml""'nI ... illl ... ·Ido"""'ad S<IIOOth and lhltul mu"," A"""idily at>d !hri, ........... 
nonn"po.,.;'''' ...... Th,.In\II .. i"ev<nI..w oardi.., at>d ~ fail"",. Conunon 
~ at>d dinkal ...... if ..... ""'" 0( h~. OK di>pla~ 011 T .... 2-~. 

" 
""'V""""'-"''''''''< .. . ""P' ... . 
h1*<".xI-'of 
""""'''1) -......., ----.., 

-. 
", Z "" .... --'-lI,po.k ......,... .... 
~II ,-

M,,*_ "'1"".-, ..... -
_Ie ... .-. 
I~i·<·· --. 
_klootodo, 

-Iorpoo ....... ---1I .... _k 
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LV. hyd ... tion to aocele ..... mlI~ne>ium reml ",«ction mlIy be indicatod to 
treat hypermoV"'",mi • . LV. 1"'''' c.lcium gluconate mlIy be admini, .. red bee.u", 
c.lcium IUlta~oniz.e. the effects of ma~".&ium. In pat;"n" with ei,her >eVere 
hyperm'l\""",mi. Of r<n.1 f.ilur<, hemodialy.i, moy he iodic .. od '0 filter and 
",cre" "''''' .. m.~".,ium. " 

Calcium Balance 
Normal ",rum oalcium 1",..,1. r:ange be"",en ~3 and 5.5 mEqlL. C.lcium i. 

the prilTW)' ~lectrol)1e tt.., pr<wides lh< .... lIi, for """" •. It aI", phy. a vil2l role 
in ensuring . ppropriate mu",ul>! ronlr>Ctioo . nd trnIYl1i"ion of """ ... 1 impulse •. 
In add i,ion. it beh .... os. clotting factor in the clotting c. ",ade.oo therefore has 

a key role in en,urin~ tt..t hemostatic fuoction is maintained. 

HYPOCALCEMIA 
1I)'pocalc~mia i. <lefined • • a serum c.lcium level of Ie .. th. n 4 .5 mEqlL. 

H)·]>O<.leemi. mlIy be c.u,od by lUI in.dequate in'n e of c.lcium_rich food. 0< by 
an inadequacy in vitamin D level •. which i. """"""'Y to e n,u ,e prop<f . boorp'ion 
of calcium. A 105, in p>r.Ithyroid t.om.one. which ""IS by mobilizing o.lcium 
"ore'. m.y c. u'" hy]>O<.lcemi •. as c. n :ocrele ... ted renal "'«Olion of calcium. 
which m. y occur when loop diuretic> . re uoed. Injurie. and dise. se. tt..t c. u'" 
wirie'l""ad ","""",i. c.n c. u'" hy]>O<.leemi. bee. u", c.lcium tends to bind '0 
"""fOlic ti"",, . Common c. u"'. and clinic.1 manife" .. ion. of hy]>O<.lcemi •• re 
li"ed in T.ble 2_6 Treat"",n ' lends to """I .. around admini<lIatK>n of 
c.lcium ,upplements. with the Of. 1 roule preferred. If the pa'ien' i. ",.orely 
h),poc.lcemic or .ymp<<>matic .• n LV. infu,ion of c.lcium rruoy be indic.led in the 
form of c. lcium gluconate 0< c.lcium ohlofido.' 

HYPERCALCEMIA 
H),pe!o:tlcemi. occun ..... n tbe serum c. lcium 1e, .. 1 .. coeds 5.5 mEqlL. 

Many pa'ien" who are h),percalcemic are fr:ail .nd chrooic.lly ill. l10ey may be on 
prolonged bed rest. c"",in~ <Ie]>!e,ion of c. lcium from the booy matrix. or ,hey fTIlI)' 

haY< malignan' neopl .. "", that c. u'" hyperc.lcemia. Otherc .... sesofhyperc. lcemi. 
ioc Jude an exee .. i , 'e intake of eitherc.lci urn 0< ,. itam in D and h)' perp.,,"hyroidism.' 
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Addilional "",,,,,:and elln.,ol "",nif •• w""" of hy~ak<mi . .... di""I'y«i 0<1 

T:obIe 2-6. ~ n.. __ """"""" ttnl ..... nl indk.l<d fOl hypetcalcftni. i . 
hydnt ..... lhenpy. I. V. by_ion may bo ind,<alnI in pol"." ,..he> ~ _. 
on! fluid. :and moy bo ~ed by oak;""". Mid I.V. pu'" loop diumin _ 
.. f~ (Uii, ) ",....uI<1IoI< rmal uaet_ 0( cakiDm." 
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S,.u. B~., 

1I"J'f"O"'JI<.,ia i, a C""""OtI clinical "",,,;frstation of 

Phosphate Balance 
Typ;cal .. rum pho<phoru, 1",..,1. r.tnge from 2S-4.5 mEqIL POOopbonls h.as 

an impon.n, ro~ in ffilIi nlainin g ATf' .tore., >h2re ... ole wi,h o.lcium in maintaining 
bore malri, . • nd aid> in the "",taboli.m of nu,rient>, f'ho.pbonI. 1e .. 1s lend '0 

beh .. ·• in > manne, ' m ' i. ,eciproc.I,o caloium 1",..,Is. Th.at i ., hypoo>nmia is 
commonly CODComi'an' "'i' h hype<p/>o>phat<mi>. and ,,'ocn hYl"'fC.lcemia occurs. 
hypoJ>ho>phatemi> ,yp;cally oc< ..... in ,.oo.m, Tabl. 2r7 di.pl.}'. rommoo cau",s 
and clinic.1 manifrna'ioo. of both h),poJ>ho>phalemia and hyperpho>ph.lemi., 

HYPOPHOSPHATEMIA 
• 1f)'Pop/losp/uJ"mia occurs when ,he serum phosphorus 1e .. 1 drop> bel"",' 
2.5 mEqlL, It OCCUfS most froqucn'ly when hYl"'fCanmi> occms, It al", may 
oc<u, in pa,i.nt> wbo are t", ... d '1IC~ .. fully fOf diabctic ketoacidosis (DKA) 
with in", lin bee,u.e phosphorus may be pulled into the cell. "" • re.u l, of in.ulin·s 
effect on the cellular "",mbu"". I.V. phosphorus '"pplemcn" ""'y be 
prescribed fOf pati.nt> wbo are .. , ..... ly hypophooph>lemic Of who exhibit clinic. 1 
manife.tatioo. ofhypoJ>ho>phatemia, In these in"""",, •. ,be suppl."",nt.al infu,ioo 
should proc.oo slowly "' ith f,,,,!,,,,n' monitoring of both the .. rum phosphorus 
leuls and ,be serum calcium level. bee"".., hypoo.lcemi . m. y «.u l, if too moch 
phosph""" i. administered .' 

, - ,- a;.;.,01 M. oi_' .... 

"w=ok<ma s ..... .. ,~ .. ood '1 __ ofhyp""' ......... 

_"'t OKA (_T>Nt,_61 

Ovr .. "I .. ,_ 
01 ... ,,01. , ,- a;.;.,01 Moo ___ ' .... 

")pOCoh",;, s ..... .. ,~ .. ..a '1 __ oIhypocok<aoU. 
...... r ...... (_ T>Nt 2_6) 

RhobdooorofyW 
_ I)", .-
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HYPERPHOSPHATI:MIA 
I'bo<phoru< level. in .. co .. of 4.5 mEqIL are Nfl.;"ont ",ith /rJP"rp/w'pha

"mid. H),poc.lcemia i •• freq""nt CODromitant OCCUlTence, It . Iw is. freq""nt 
COIl",!""""e of re",,1 failure. t Wlo The tre.tment for hYP"!pI>osphatemi. i. the .. "", 
'" for h),po<.kemi. beeau><-)"", .. rum calcium 1e",1s carry more seriou. COIl>e

qococe> than doe. an .. ce .. of pho.phorus. 

Summary 
~luid and electrolytes perf 0l1'Il vitol fuoctioo. in .... in .. ining homeostlI.i., 
Ur>derstand in g the COH\f>05itioo of fluid and <Iertrol )1", in body fluid oom p2C1m<n", 
their homeostatic mechanism •. and the role of ley electrolyte> in maint1ining the 
fuoctioo of the", fluid compartment. and in maintoining metlIbolic fuoction i. 
requi,ite to ur>de"tandinB indications fC4" LV. the~, 

Quiz 
I. Whioh of the fonov.' ing poIion" i, 1m" ,u",eptible to dehydntion' 

(a) An obese middle_.ge female 

(b) A IIOfTTIOI"izN. he.lthy adult ITIlIle 

(e) An elderly but he. lthy IIIlIle 

(d) A IIOfTTIOI"izN. he.lthy 12_month-<>1d iofatlt 

2. The majority of body fluids <OIl he fOllnd in "'hioh compartment' ,.) lntr-.rellular 

''l E."""" lIu lar 

(0) lnte",jtium 

''l lntnv ...... l..-
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]. Which of the followin~ i. the major <iel<rmimnl of colloidal o,motic 
f'I"'''u", (COP) "' johin ,he in"",,,,,,ul .. compartment' 

(.J Sodium 

<'J F\:.t ... ium 

(,) Fibrino~e" 

!', Albumin 

4 . Movement of water ""roM • ><mipenneable membnne from an are. ,,'i'" 
a """"' «>ne<!I'r>.tioo of ",lu'e to an >rea with . ""'k' roocontr:ation of 
",Iule i. the definition of 

(0) diffu,ion. 

(b) osrJI05;'. 

(oj the pon .ystem. 

(d) the ""mpy'tem. 

~, Aldosterone f""i lila"" ,m.1 r<absorpiioo of which of the following 
electrolyte,? 

(0) Sodium 

(b) Chloride 

(cj I\:.t. "ium 

(d) M.gnesium 

6. A ""II ....... Id shrink if it were placed in a bath of ,",'h",h of the f<>lm'ing 
t )'I"" of ""1,,,;00,' 
(0) lS<JIooi< 

(b) H)'poIooi< 

(cj H)'penoo", 

(d) Saline 

7 Which type of ronditioo can cau"" hyperchlocemi.? 

(.j Mo.molic .Ik ..... i. 

(b) Mo.molic acidosis 

(oj Respiratory .Ih l",;. 

(d) Re.piratory acidosis 
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!. WhaI i . Ill< """",,,,,,ndcd illlnO".""'" inf ...... "It. of poIU>i.m in • 
ptiIOnt "'00 .. hypok ... mit:1 

(.) N<> mon than 10 ml:.q.1l in ... MImo"," od ... iooI. l fa antnoll.V. ~". i • 
....d. "" """" than :!O ml'4h 

(b) N<> """" """ 20 mEq by tV puolo 
(e) N<> """" ""'" Xl mEq '" • bolus _ 

(d) N<> """" ""'" 10 mI:q in • «fIltaltV I;'" bal. 

9. T,""""", of ~~"moll)'pooaIly i .... 'hu 

(.) m.ydrsuoo tV. thofapy. 

(b) p"',,'rm LV . .......... . 

(e) hrmodialy ... . 

(d)b~ .......... _ . 



CHAPTER 3 

Intravenous Therapy 
Delivery Systems 

learning Objectives 
Aftef oompl .. in~ this chaf>l<r. m. I."""" "'ill 

De.<ribe f.>lure, of commonly ">Cd iolnve""". (LV.) ,be",!,), ron""oeB. 
iocluding gl ... boul •• and plastic bag •. 

D<fioe common terms u<ed in d....,ribing the ""up of1. V. administr:a,ioo sets. 
iocluding spiking .nd priming. 

Compare and o<>n'",,' indic>tion. for use of primary .nd secondary 
infu.ion "' ... 

OI!I Identify indicaI;oo, for rue of """,h2nic. 1 and elec1ronic inru,ioo deli,'ery 

'Y'l<m" 

eopyr., ... """" by r ................. Como ..... , , ... COot __ ........ '" ". 
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Accu ..... ly cak"hte J. v. drip ",te. when ~i"en .. """ific LV. admin;"""ion 
prescripti"" and a >pe<ific tYJ>< of LV. admini>!"",on .. t. 

Describe featu,e> commonly .vailabl. in m. ny electronic infu,ion de·,ice •. 

Luer locl . 
Spil inB 

Key Terms 

Primary infu,ion .... 
SecoOOary infu,ion .. ts 

futen.ion ~ 

Primin~ 

Dropf .... C4" 

Macrodrop ..,,, 

Microdrop .. " 

Introduction to Intravenous 
(!.V.) Therapy Delivery Systems 

1he nu ' ''' mu>! be comfortable wa-ki og with commonly used LV. !he",!,),"'1" i""",nt 
in oru.r to ... ".re Ill .. ,he patient """'>es !he ;"fu.;on of fluid •. bloOO component •. 
.... die .. i"" •. or "utrie"I> Ill .. i. prescribed by !he physic i. n or the advanced_pnct;c. 
clinic;"" "'jill prescript;, .. authority authorized by hi. or "," ""I""',;ve gm..,ming 
"",e bootd of """ing or med",jflf, An advaoced_pnctico clinic;"" ,,-he has Ihi. 
l),pe of "uthoriz>,ion may include a n""",, ~ili"""r. nu"" midwife. nu"" 
""',,"'.,,; ... or pill';";"" .. ,i'l2Ill. 

Any infu';oo deli.erN to. !"'tien! by lhe LV. roo .. mo" be oterile. Of p,,,hogeRS 
that are introduced may cau", septicemia, n.e",fore. ,II connecting po." bet .. ""n 
LV, cooa i ....... , lilIeS, filters. ,nd """"" device. must "'lTIlIin secure.oo .terile. It i. 
oot nec=ary th, t the nu"", "'0'" ~k",.". when ""tin~ up , n odmini.tnItKln "". 
How"wr. the n ..... mu .. wash hi. or her h.nd. thorou~hly .00 vigorou.Jy prioI to 
.. ttin~ up "" l. V, admini .. "'tioo .. t .00 must be < .... ful not to touch or otberwise 
<OIItaminate open port. or tips before they "'" oonnec1M into the .ystem. Connec1OB 
""""'" :.s Loec locks "'" odvoc,t..J bee,use they provide • """u", """,,·_type 
<OIInertiOll bet .. '""n connecting I, V, li"" • .oo hub> of l.V. o<ce .. dev;"",.' T""in~ 
intorroonertin~ part. of the I, V, ><Imini ..... tiOll """I'. thoogb performed commonly 
in years 1"". i. oot ><IVOC.tM,· 
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Infusion Containers 
Intr;,..""" ... infu.ion coot';""B «>me in • ,.,.m.,.y of size> that ~ge from 50 to 

over 2000 mL One liter (i,e. , 1000 mL) i, the most rommoo LV, infuYon COII!:';""r 
size .mpJoyed fC4" infuYon of the ...... f"""",ndy u>ed LV ..... ution •. which arecalled 
Cf)"laIloid, and >re discu..oo in Olapter 7. 'I. The nu"" obould .iwally in>pect 
the lV. infu.ion coot.i"... pric4" to . piking it with an infuOOa oct, Spil;in~ an lV. 
OOfltlIiner with an infu.ion oct "",an, that the >teri Ie ti p of the infuOOa .. t 1= pen!'tr;ued 
the .. al of the cont.aillCl. If the ..,]ulion "I'P""'" di>OOlored. noI of unifonn ooIor, 0.

oontai". any panicul .. e matter. the oont>iller i. di",;uded. The ronLaincf srould noI 

he crxked 0.- otherwi", "I'JI<2' viol.ted. or it lik.".,i", srould he discarded. 

There ... two type> of lV, infuYon con .. in<=-~l.ass boItle. and plastic bag •. 
No matte! "hich type of container i. u>ed. and no matter whetherC4" noI on infu,ion 
pump i. used to .id in the preci« deli~ of the prescribed ",lutiOll. i, i. good 
prxtice to adhere. time tape to the .ide of the ront>i nero The ti me tape ... mini mum 
srould note the ,ime . nd date Ib .. the coot.iner ",.. .piked (or """e.sed by .n LV. 
infu.ioo set), the initi.l. of the nu"" who .pikod the cooLaine.-. and inc",,,,,,ntal 
RWlinp that denole "PP"'-'imate time. that solu,ion srould empty from the 
oontainer, If there i • • change in order of 'Il< delivery n te of the ..,Iution, then the 
time tape .1", should he oltered to refleet this change, 

GLASS I.V. BOTTLES 
Glas. LV. boItle. ,,-ere the fir:sl clo><d t)'pe> of LV. rontai""" u.ed, They tend to noI 

he u>ed .. freql><ndy .. plastic LV. bog> fo.- deli",ry of mos' solution. tod.y 
bee ..... they are harder 10 "ore and e • • ier to c.xl. GI ... I, V, bolde. are indicated 
for admixin~ medic. tion. and nutrWn" ,hat migh' interac1 with the pl .. tic. 
commonly used in pl .. tic LV. bag •. Example. of odmi"ure. thai are known to 

in"'rxt wilb plastic ioclude nilroglycerin and fat emu!>;"" •. " 
GI ... LV. bol,b fe .. ure • rubber disk plug that is rovered by. "erile se. l, After 

the seal i. remo.ed. the rubber di,k i, penetrated wilb 'Il< ,torile lip. 0< spi ke. of the 
lV, infuYon .. t. The boIll •• ore varuum_p>o<ked. '" .ir mu" he permitted to fl"",' 
into the bolde to displace the solu,ioo. If the bolde i. p>o<kod .., ,h .. il ronLains • 
ven"ng "",,'. then .irfl"",' i. alreody en",red, If the boIlie doe. noI ront.in • 
ven'ing "nw. then. ,..,nted I,V, infu,ion set mu" he .. Iocted 0.- flow of solution 
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. ·Igu .. J·I V,nt«l and OOO"""t«l 81 ... I . V. tKltUes. (UI<d ~' ith p«mi .. ion t fOOl 
1'<,.",. R: lofu.ion ltl<nj»' "'Iuipm<nt: Ty",. of int .. ion tIl<.-.py "'Iuipm<n'- In 
Han.in. J. Loo'''''y RAW. Ji«lric. C. P<rd ... MB (<"-'.): TIodnfi""'" N." .. s",,;"J' 
Inp';"" n.,"'FY ;" C/;n;call'"",hc •. ,tid ..... Phil .... l~i>: s..unde.-s. 2001. Fig. I~ · I . ) 

from lhe b01l1e "'ill 00< occur, " Fi~ure 3· 1 di,play. ",.led and ,,,,,..-.nled glass 
bollie. ,,'i'" ""peeli", """""nl .... and ,..,n" ,<1 lubin~, The glas, bootie i. ,piked with 
an oppropri>le LV. infu.ion set .flef the lubing i. d>mp<"d. and the boolle then i. 
hu.~ on IUIl.V, pole as di,pI'yed in til< fi~u"" 

PLASTIC I.V. BAGS 
PllStir LV. b:igs ... the..- commonly used LV. COIllai ..... """""'" ""-"Y are ""'y to 

store and Ie>S vul!ll"r.lble IO<iarnose than gla.s cootai ...... Fi~ure J.2.row.. ,-.ricty of 
plastic I,V. b:igs, B<=u.e these plastic bags C2/I 001"""". u..y do 000 need to be .. ented 
to <=<R 1\01<' of ... lutioo from the bas inlO the LV, infusim .... n.e.e bags rootain ... 
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IOOOH pDII. .. "". ";1< "-10. .", .......... -* ""*" i ................. ><en< pDII. of 
.... ~iiopikDd .. idI .... ~of .... I.Y inI'uoiooo ............. cb<npon .... inIitWoo ... 
ii-. .. dnpb)'<d .. npn: 3-1 The t Y ~ ...... ii ..... <III .. LV. pol<. 

FIp"'~ SlOp in ""1,,, .. 1 y!'"ll .... ft .~._ .... ... RoIIor<>mp 
i> po<Ud ......... 1J. _~II..-.c. __ 11. __ LY 
!'"IIpcnD.~ .... II. __ ""opIl;t. OIId""""II. __ "" 
I.V. ~ (u..d _ pn .... ,I .. tr<IIIl p..,y...o. """"' fA. a--.r N..-,.uolb_ 
T ............ ~, .. " . Sl. L_il, MOotIy. 2OOl;56f.) 



" I.V. Therapy Demystified 

I.V. Lines 
In""",,,,,,,, Ii"". can i""lude primary infu,ion .. os. oecondary infu.ion _. 

and """".;00 ..,IS. f'rimary and secondary i"[",ion "", boIh cootoin 'pike. and 
drip <hombers. wbe", .... ten,ion >eI. do _ con"'" .p.:k ... 0< drip chamben. 1he 

LV, t"bin~ on both infu.ion ",II .00 .. ten,ion ", .. """ be of • ,,.ne,y of Ie"glll. ond 
may COIItain one 0< "" .. ,,:oJ clamps and on< or ..,-=01 injecrion ()( ""res> pons. 

PRIMARY INFUSION SETS 
A primal')' infu."'" .. I i. the main ,ubing that canie> COIllinuoo<ly infu'ing 
",Iu,ion from ,be LV, bag or boule inlo ,he pat;"n,", ""in by "'Y of. ,-.,.,oos 
a<ce" <levi«. I'<:fiph=1 '-<DOlI' ""~" devices are described in OIapter 4. and 
cen,,,,1 ' -"DOIIS acee .. de"ice, are d.scribed in Chapler 5. f'rimary infusioo >els 
vary in length from 60 to 110 ioche>. Minimum charoc,e';>!;". of the .. >e<s iooloo. 
a 'Pile 10 acee .. the LV. bag or bottle. a drip clwnber. and ., I ... , ooe damp. n.. 
damp i . typically . roller clamp_ . I.bough. >lido clamp 0< a ""re .. ' clamp could 
he "=I. 

M"" primary infu,ion..,,, .150 f",wre one or moe. injection port. or inj<-crion 
,i"'slll .. may he used to inject medic .. ;oo. by eithe, ''pigHb>d'' infu,;oo or I.Y. 
push. Injection port.t),pic.lly are designed 50 lhat lhey moy he or<:e>sed by eithe, 
"""dleleY inject;oo dev"'" Of by """dle-protec1oo device.", .... t "'" ri.k of 
r>e<"<!1 . .. ick iniury i. minimized. n.e.nd of the tubing that i. di, .. 1 to the .pike 
t)'pi<>lIy f<>lure> a L .... , lod de.ign so that the likelihood of dioroall<"<."lioo from 
"'" hub of the LV . • ,""". <lev",. i. minimized," Figu,. 3-4 .how. two t)'pe. of 
primary LV. odministr.ilt;oo sets, 

SECONDARY INFUSION SETS 
s..,o .... ary i nrusion .. t. ,hare many of the ...... ch.rxteri<1 "'. as primary i nfu,;oo 
"". including. 'l'ik a drip chambe,. one or se',enl cI.mps, and some1i"",. one 
or .,,,,,,,,,1 occ ... port •. H"",."". they are • .00 for .ither cOIItinOOll' or inlenni"ent 
inf • .;on of medic .. i"". that are ''pigHbacked'' into the prim"'}' line by ei""', a 
"""dleleY injection <lev",. or • """"le.protected device. n.e OOIltin""",ly infused 
..,Iutioo ckli", .. d by the primary infu,ion "" mu.t he roml'"'ible with the 
med", .. iOll deh .. red by the secondary infu.ion set. Second. ry infu.;on ><I. tend to 
he shorte, than primary infu.ion sets and are rommooly de.igned .. 30-36 inches 
in length." 
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< 
• 

!"Ipro J.' PrlmKJ l.V Idmloh ..... "", ... .,., A PrImary 1.Y. odml"lIl"'''''''''''I' 
",'jlll one 1 oj«1iooo 1"", fI I'rInIM)' I V OCInII"I ...... ""' ... "" ... '1111 .... " I"JoeI"'" 1"'" 
(C""""y of D, Brain. F'rodu<1> C"'IOI. 2Q(3). 

EXTENSION SETS 
b l.n ........ I, may be: ">«I .. '1>0:0 addil"",ollenSlh 1)1 i"Jt<'ion 1"""< "'" -.led OIl 
on I. V. odmini'lnlion Klup. The .. KI .......... Iy i!>die.1ed "",by .. ~ "illl 
y .. n .... 1 bc:<:&U!IC Ih<", .......... y """" ",""ufl<1u",,,· <~. for .. t.cti"& 
primary infu.ion """ oi . nuJt>b<or of Ien!lh. ,,,", ron""" odd""""" oocns porto 
ond d.mpo. Addi,,! on ... Ie .. ""'''' 10 on I.V. delivery .y>iCm cam.. on addilionol 
...... of Iplem "''''''''nod ..... ond conI.mll .. ''''''' ",'.n l>'l>o:n l.u«.Ioc~ ...... icn "'" 
_ . 'Tht.d .... ""'or !<~ u .. ;. diocouf2!<d.· ~1& ..... }., """' .. rommon 
VlLemiooo ... .. 



.. I.V. Therapy Demystified 

o 

• 
' -'gUr< J.3 ElI ..... _ I.Y. ..... ~ Ext<.""'''' .. ';Ill on< inj«1ioo pori- 8. fu"""ion 
... ",-j", t~'o injoctioo po<!> and on< . l id< clomp (Coo,..,y of B. B,,"". I'rodoct> 

CataloB. 2OO~ .) 

PRIMING I.V. LINES 
Priming an I,V. IiDe mo ... ,ba,"'" prescribed ..,'",ion i. unif,""mly flushed 

through !he ]. V. odmini.lratioo >elUp. After the LV. bag 0< botlle is spil<"tl wilh lhe 
admini ..... 'iOll .. '.oo plore<! 00 lhe LV. pole, . s described p",,';oo.ly. the ""I .. ion 
mu,' be uniformly flushed through ,be line hef"", !he Ii .. i. ",~bed 10 tile >.DOIIS 
~ <levi"" and before !he ""u,ioo i. ,"fuoed inlo tile pa'ie"', To """"""ph'h thi •. 
the drip dwnber of the odmini.tr.ttioo "" i • ..,,,,,,,red as <i<mo.utr:ated in Fig. 3-6 
"n,il it i. app<O.irruol<ly one_.h ird to one_half filled ,,'i'" LV. >OIu,ioo. If Ie<> lilt" 
",IUlioo i. "I"""red into tbe ch. mber. the ch. mber m. y be "I"""u-d rep<atodly 
"n,il"'" de,i,ed >moonl of fluid "' p"'><nl in the dwnber. [[too moch ",Iu,ion fill. 
thedwnber. the bog or bottle may be ;", .. noo. and ",me ",1",;00 may be "1''''''''00 
b:ork into the b.g or bOIlIe. 
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' "Igu .. J.' D<mon>l",l'" 0( leC"'iqI>o! "' OG"""U .... <ltip 'Ium ...... (lJ>t<I ~' ith 
1"ff1';"'" from I'<1ry AG. ",",or PA CI"","~I N.","I St,II, .od T"""',~ ..... Ilh <d 

51. I..0Il;.: M"'b)". 2002;\69.) 

an I. V. 1m, """". t/oi;ll/it p ... m/),d """,;.", .. "~ifontt.ly 

ftaWJ Ihrot<,h '''' I. Y. ...tm",,,,~ n"'''',,,. ___________ _ 

Once Ihc dnp cl'lornbn i. 611«110 ... ~ ..... , with .a.UOOll. .... <"2p 011 
.... di .... md of .... "''''III i ... ~ MOd ........... "Tho end of .... <"p 111M 
inlnfocn "'iIIIlhc tlbons i.it<pI ... nk, Tho LV, llbona .... n is ... 1d ~~ ood .... 

clomp i. poutwly unda,,'1'""1 II<> 1IIM.ooIuIIOII ,.."... """'Iy throuv. .... LV. Ii .... 
HoIdio, III< Ii ....... ood DDly pnmon .. S III< ..... ion '" _ oJoo.·ly llllnimi.., .... 
f<>rJnation of oir 1:outobIa. "Tho ..... i. onsp<ned fu .... (<>nnaI>OII of oil bubbIos. 
._ IDa)" be lluoMd oJoo.·ly out 0( III< I ... ~'Ilh .... 001l1li ........... ooIutioo. 



I.V. Therapy Demystified 

r 

"Igurt J·7 DemorulrIDOll 0( refT1OV>l 0( aif bu_. from lV_ hlbioS- (U>«I ~- ith 

Jl"ffIIi .. ioo from F'<ffy AG. Pott..- PAc CI"'ic..! N.";"l !lJ<;/J> and T,chniq .. ~ ~h «I 
Sl Lou;': Mo>by. 2OO2: ~.) 

Altomati,..,ly. the lioe may he held taut and geotly tapped "'ith. fing"'" e""ouraging 
aif bOObl .. to HOI<' upward and ,,,ot .. lly back ioto the drip chambef, Figure 3·7 
tk""""""',,, thi, techniq""_ ~ the ], V, Ii ... i, pri..-..d "' ith ..,1",,,,,, . nd tbe Ii". 
i. thoroughly io.pert<"<! and found to he free from aif bubble •. then the LV, Ii". <ap 
i. placed bad on the end of the ], V. tubing .,ing stefile tochniqLle, n.e cap ",maim 

in plore uotil the I, V, odmioi .. "'tion ""up i. oooll<"rted to the I. V, acee .. tievire, 

Delivering I.V. Solutions 
Sohn""" that iof"", through I, V, ..tmini.tn.t"'" .. t> .... y be titrned at app<O,im,u" 
drip ",te. by .. " iog appropriate t" .. "", or pre".re on the ..tmini.tn.tion ",,', rollef 
clamp, or they may be progr1f1I..-..d to inf .... "' a "" ",te by. How·""" NIltrol 



CHAPTER:3 Intravenous Therapy Delivery System~'-,'~'-'.r;;; 

o..icc.,.on oloctronic infu._ "'vicc. "Th< ....... 0«"\If00/< ..... y IOdrlMr an inf ... ion 
r3I< rill OIl I.V. odmllU",""tion oc1 i. by ..... '" on .Iccvonic inm""", o..ft. 

In ~. ,,-bc:1I " i. """..at)' 10 del" .. , 0 _ ..... n' r3I< or. givm 
solution OOC<."\Inkly. OIl d« .. mII", in fe' ion 0..1«. woh .. an l. V. p"mp. .. indic: .. «I. 
M_ """''''...-Iy Inf_ medicoU"'" MId "*'Y '_""111.,,,ly infiu«l. 
"piUyboo<ked"" _ .. -. mull be infuood .io.....-bry inf .......... by mram 
or ... I. V. """'" AI'_gh i. i, __ I"'dy ..... ..at)' '" doh ...... oIl,nl<mI" ...... 1y 
iru.-.l. "pouyboo<ked"" medica""" .,. all ..,1",;"'" by tho pri"'"'l' mhOlion ... 
tbroup ... I.V. ~mp." .. prl""'" 10 e .. IN. 'ypo or oc1"P ifllor <qII'pm<1II i, 
.nilobI< bee ..... lh<r< on: /e"fI-cr <'<IlI"Ip1ic.c;"'" ....,." .. «1 .... ilb _I ... I.V. 
__ I, i, """,h.at.ier 10_ ........... 111 ~...,. ... a<aUU<1y doRd vol ..... 

or ad_ ",-n • I" .. n p<riod or ""'" ... '" ... I. V ........ AI,r",. ,l.Imy. if an I.V. 
pump i, _ .... lobi<. 1\uo.-'r3I< <'OOIltol 0..10<'0 .............. 110<. mrctw.icol 

dUd, pIat"Cd 001 tho I. V . .dm .. ",""'''''' ... can be .oed II) deh ..... ....,....,.y ..,., ...... 
vol ....... of ooIUllOR. 

Inf...u.. pn"'"'l' 001", ... -.:It .. nyoWloodo ... ·,lhouI ... LV. pumfI 01" o<ber 
control dt>-icc f<qIIm ..... , ......... 11001 ..... '" by P ·"y. ond tho odmin~ 
~ is 00-.1 by pi ....... ..ry'", """"''''' orle._ "' .... ......, <Ill tho I.V. li ... vi. 
tho rolla clamp 01" tho""_ <lamp <Ill,'" odm""..,.,""' .... A did< cbmp c_ 
be .-.I fOl" IIIi, PUrpoM. The ..... 0( infu""", ortho I.V. 001",_ ""'Y '""Y 0""0W lime 
by 0 roru.i.d<nbk """""" booed <Ill poo.;t_ of ,be LV. ",bin! and ~ion of tho 
pal;'",'. orm, I, i .... '}' cuy to i ..... ' ...... ntly deli,-u unneu<Ul)' 001 .... of LV. 
Roid. 01 .... than ockquot< ....... n" of ooI",ion bee ..... of •• imp!< chan", of 
positioon of .... odmini,t~"'" IIClUp. Intra .. ,,,,,,,,, p"mp ratu do not dwlgo based 
Oft clung .. in posi'ion of ,i>< odm,n'''ra';'''' "'up. and .... ,.f""'. LV. p"ml"''''' 
much,...,." lik<ly '0 dcli,-u """,i.l<n, """",n" of 001"" 011 to lh< pa,;'o'. 
No"' .. hol .... it i. ilill import.n, f"'li>< nu"" to be ,.p,~10 0{ •• Io"loting I. V, drip 
rate> by ~r,,,-i'y inf"""" 0{ odrnini." .. ,,,,,, .. ,up,;n ,be ",'on' !hot IV pumps"" 
not .. ail.bl. for u>c. 

CALCULATING I.V. DRIP RATES 
Con!i_ly 'nf.....! I. V ooI .. ion dnp rata. ... <.ku ...... bti<d "".ho """",n' 

of ooIution 10 ho inf.....! nth ......... The fonnul. for "' .. ')l'I' 01 ...... 1 .. """ i. 

T .... iruu""" .......". __ io{ ....... "me .......... ,,_ 0( 00I111ion1how 

For iD.uncc. if ........... f",on l.V. ooIu,_ Op«". f;o, II .... pol .. n ... 10 roai ... 
1 L (2Inl rnL) of ..,1"'"",;11 16 .......... then tho polio .. •• hourly .... of inf"""" i. 
colrulatcd .. foil" ... : 



.. I.V. Therapy Demystified 

ADd if an order for .. l.V, ",lution specifies''''' a patien' i.,o receive 4 L 
(4000 mL) of ..,Iu,ion in 24 houn. ,ben ,he patien", hourly .. te of infu.;on i. 
<ak"lated .. follo .. 'o: 

4000 mL (tor.1 infu,ion voiu"",)/24 h (total infu.ioo lime) = 167 mLJb 

If . ",,'ient i. p ... """ibed a bolu, dose of "" I. V. ",lution to inf ... 0''''' a ,""""oed 
time r"""". thaI i •. 0,",,' minutes rather u..n hours, the minu' e. mo,' be """,..,ned 
to frx1ioo. of hours as foil""", 

ToLa! infu,;"" time in minut • .J60 minlh = infu,ion time in boo", 

For in.WlCe. if an order fa" . n l.V . ..,1"' ;00 >pe<ifi .. that. "",ien, i. to receive 
200 ruL of ",Iu,ioo in 10 minute •. ,hen the fi", SI"P in c.kulating the ;ofu.;oo ... '" 
"""e .. io. ... romening the minute> to boo" . s follows: 

10 minl60 minlh = 0.1667 h 

n.en the second >IeI' of this c.kulation u"", the fi", formula. ,,'h,eh is 

Total infu.ion ""ume onkredllotal infoWn time in t.our. = "'"' of .... u'ionr'hour 

200 mL (101)1 infu';011 ,'oiumejKl. 1667 h (loLa! infu.ion Ii .... ) = 1200 mUll 

If an admini ..... ,ion .. ,up i. used <hat i. >eI to gravity drainage.nd i, ""'''''''0 
an LV. pump, then the drops f><r minute mu" be c. kul.led bosed 00 ,be drop 
factor. or the number of drops roo .. ioeJ in I mL of ""u,ion. which i. ""'N by the 
manuf"",urer of the admini"",'ion >eI, Drops f><r minu' e ore ooun' N . s they infu .. 
in' o the drip dwnber 0\ .. " I minu'e's,i .... , To speed up the ",'e of infu,ion . .oo 
",u, ,be numbe! of drops f><r minu'e, I ... ' en,ion Of pre"ure i, placed "" the 
admini ..... 'i"" "" damp. To .Iow the ""e of infu,ion . .00 ",u, ,be number of drops 
p<f minule. more 'e.woo Of ~re i, ploced 00 ,be administ ... ,ioo d.mp. 

In fu,ion se<s ore referred 'o . s macrodrop .... , if'be drop f",,"" i. 10. 12. I ~. 

Of 20 drops/mL . • nd ,bey . re referred ' 0 as m icrodrop .. t ... Of ><>me'i .... ~ p<'dialfic 
drip "", if the drop f"",or i, W or 60 drops/mL Mic.oorop"" 'ypic.lly .... 
iden,ifiable bee,u", ,bere i •• vi,ible needle in ,be midd le of ,be drip ctwnbef, 

n.e formula to cokulate the number of drops per minute '0 ... ~ul'le the boorly 
",' e of infu,iOll of ",lu,iOll i, 

(Total infu,;oo ,'Olume x drop f.cto.-'''''''' infu,ion ,ime cooH,nN'o minute, 
= drops/minute 

For in"""", . if • palien' i. ,uJ>POSed '0 receiye 125 mUh of a given oolutioo . .oo 
the admini,""tion set is a m:orrodrop set with . drop factOf of 15 drops/mI.. then the 
number of drops per minute "'Ol mu" be titrated OIl tbe admini"""ion set by 
"Wlying . pp<opri >1e """iOll 00 ,Ile roller d..-np that i, c.kul.ted . , follows: 
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(123 mUh ~ 15 <irof>"Iml.Y60 mull'1I = J 1.25 drop>lmin 

11«_;, i. _ poo"bk to ,,, ..... frx'ioM 01' potI""" 01. dropo. rom-..... "'" 

~ .. 1lI3I. ,110 drnpo P<' m' ......... c~het "",ndcd up if the cakul>l<d r<m2ind.r 
;, .. In>! 0..50 dropo ond "",ndcd _ 'n if the takoIi.-' ............. ;. .... tIua 
0 . .50 dropo. tn.,d"",. in lhe lft<"'Ii,,! uample. ,he "",oW o"mb« 01. dropo 
,ilnO<d .. _ J 1.25 dropo !lui 11 dropo. Sul:wquoMt u ........ ift "" • ...,""" " 'ill 
10K "". con>aII .... 01. roundi,,! 11M: ....... nolo. 

If • pobmI i. prarnbtd ,,, ..., .... 200 m1....,. '" • ,,_ ..,jlll",,"- -' 11M: 
odmillillr2lion...,,; •• mac" ... ""..." "·~h. drop f""'" "':>0 drop/JnL Ibm 11M: 
.umbn '" dropII pc< ""_. """ ""'"' be '1InIIed ... ducribtd ~-iomIy. ;, 
<ak:10121ed .. IoIJo,. .. , 

(200 mUll _ :>O~)I6O """'" = 67 drapI ..... 

If • poUrn' i. JUPP'II<'d 10 ","n"e 100 mUll 01. • ", .... 001""",,- ond the 
odmiaoo..on on ••• _, ... "" ..." ....... I drop f""'" '" 12 dropo/Inl... then the 
_ 01. dropII P<' m;o,.. 11111 i, ,,1nI<d i. "olcIola1<d .. folJooa .. , 

( 100 mUll _ 12 dropoImI..)I6O ""nih = :>0 dropoInun 

ADd if. potxn' i. preo<ribtd to ",",,,,, 75 ml....,. 01. 001"""". ond lhe "hoocn 
rruorrnckup _;oi .... ""'1CI ..... drop foetor oliO dropImL lhen lhe .... mber ol 

dropo P<' min,," "'"' mu" be: ~traI«I ""alctI ... <d .. rQ/Jo,.~: 

(75 mUh _ 10 dn::>pImL)I6O ""o/h = 13 drop5Imin 

If • pediau>c I"'l<n' ... "I'f"I><"I ,,, ""","" SO n,l""" of • !,,,,,n 1101",,,,,, by • 
microdrip odmin;" ... '''''' ICI ... ;,h • drop f.or1Qf 0(60 ~rop>ImL. lhen ,110 number ol 
drops pe' min"le m., mu" be: tit ... 1ed i. ".ku l,,.:d .. foil"" .. " 

(SO mUh _ 60 drupoImLY60 nllo/h = SO drop<Im in 

S imilarly. if. pedi.ttic pot .. nt " preo<ribed tu """i •• 7S ml....,. of. given 
",lut"'" by • microd"'JI odm,ni,,,·,t"'" .. , " ' ,111 • drop roc",," of SO dropIml. lhen 
the numbe, of dropo pe' minut< thot mu,l be: 111 ... 1'" i. calc" ...... as foil"" .. " 

(7S mUll ~ SO drupoIml.Y6Q ""o/h = 6J ~min 

LV. DEUVERY DEVICES 
00 n..r. _,~ two.: ry,,", '" I. V. tkliVU)' ............. .....,tun"'01 and .l<ctroIIic. 
EIrrtronic inf""'" tIovica tend to be: wood II"OICh ....... oomrnoody in inpati<nt 
..... Le-c:aJ< ..."tin! .... -11<"1'< .. .....,tunicol ;"fw.ion devICe< t<Dd '0 be: .-I 01_ 
.",Iwo.i-cly in _ XOUtlp. .. 
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Mechantcat Infuston Devices 

Trr M.chanical ;nJ"';on d",iN, do no' "I)' 011 '0""''' oj .I""';"i,,, '0 or""". 
Tht)' o(,nB"d 00.«1 on .implt pri"";pI,, oj rMC/oanical tng;nn,;"g and op<Ta" 
Uy inJ",ing" ron,,,,,nt vol~ oj ,ol"'ion 'hrough 1'"""" gtn.",,61 .;'~r 
Uy" p";njIa"d ballOOll or b)' a "pt oj .'owrd 'P,;ng, 111", common "pt. oj 
""d,anical ;nJiuion dr.'ict> ;ncludt ,lit ./a,,,,,,,,,;,, ball""", 'ht.pring-roil 
pi"on 'In'ngt, and 'ht 'pring-<:oil cOll,a;n" No"" of ,~" ,,'pt, of ;nf"'ion 
dr.·iN,;. dt.;gntd '0 d.li>tT /ars<' \'o/"m<> oj .O/",io .. T}'picall)'. 'M)' can onl)' 
<kl" .. , I". than IOO .. L oj an)' .m",ion.. " 

Electrontc Infuston Di!vtces 

E1e<tron;c infu.ion de,'ice> truly ioclOOe cootrollers.oo I""'iti>o-pr<"u" infu,ion 
pumf". Cootroll ... do DOl re~ul'le ~"". ",te dirertly: "'ther. gr>.>ity i. used to 
''''ute infu,ion, When fl"",' ;. disrupted. intemJpled. or ineon.i"ent. on ol.rm 
.......... so thot the nu"" ""'y rese< 0< troubler.hoo< the setup, 

i'ositi>O_pt"""re infu,ion pump' .... 1", o.lled I, V. pump,.oo are the most 
commonly used LV. deli~ de'K:e, Intnvenoo. pu""", ho,.., a ,ariely of f ... u",. 
that ,n,ure quality control .nd .. fely for the patient. Many I, V, pump' ""luire their 
0"'" .pecific t)'pe of odmini.lr.tlion "'t .... t provide< proper interf"", ",ith the pump 
equipment. [ntra,..,oou. pump' can he prognommed to re~u[ale the rate of deli,'ery 
of the ",lution ,,' itrun. confioc""" inlerH[ of 9"i percent. [n oddition , most 

pump' keep .lcctronic re<:or<h of the volume to be infused .nd the >olu,"" that h.as 
been infused ~ a gi"n period of time that :ore readily retrie, .. ble. Some pump' 
ha,.., a ..... .,ty of """" option •. Some pu""", can "",in .. in • kngthy rec<><d of 
n;"oncal do .. for infu,ions OI"Cr a time period. where., othe .. can iocntify dru~ 
.00 ..,[ution iocompatibilitie •. Some pu""", can re~u['le an odditiorul[ inlennill'''' 
sec<>n<bty infu.ion, where .. OlheB are .,-en more ><>p/Ii,,;c .. ed .00 permit the 
.imult"",,,,", use of ",,,,,,,[ COIlti"' ...... pump ohan""ls, All LV, pump' f ... u" 
a1:um,. which include:u ro[""", (e.g .. th>t may denote .i, i n the Ii"" or di ""'""""tm). 
occlu,ion .["""', """_PO"'Or .[arms, .00 an ,".rm th .. "",00. when the infu.ioo i. 
compkte. ~ Fi~ure 1 [_2 di,plays an LV. pump. 

n.ere are """" """ial type' of I. V, pump. th>l inc[ude .moo[.tory pump' for 
u'" by !Wien" in out""ti.nt ,,"in~ •. n.e", pump'.re di",u.sed in fUllber oc .. i[ 
in ChlIpter [4 , Anotbe, rommon[y used 'peci.[ t),pe of I.V, pump thll i. used 
f""l""nt[y in the in""ti.nt "".:ute..,.,,, ,,"in~ i. tbe p .. ient_controlled "".[~e,i. 
pump (f'CA pump), 
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PCA pomp< ""'~ be manuf .... -.I 00 ,baI 'lie)' """ on l.V "as boo! ...... froq....,~y 
..., de>.ignrd 11> ..... tile)' u""' prefilkd .yrlnges" .... Ip "A<n", PCA pomp< can 
be _rnrunrd ... tlw. ,hey fooc"", many .. lIIc: ......... """ .. " >tan<brd l. v, 
""""'" no..,."'" <an be prognmmod II> (tIM ,lie patio'" """',>a" baud nw of lIIc: 
anol~ ...... ",hlCh rrl ... "'" «1l .. ~ minim ..... Mufly _ of onaI ............. ion 
thoc do< PCA ....... 0 ........ and I *-'wI mu. ",'hICh i. on .... __ ""'0 (eoS .• 

PRN 00...) thoc oN: ptiIt .. ""'y """'"., "',,,",n 0 I!'~ hmc lim" "" po>/Dn," bu,_ "" do<~. n.... .... 'ice> ho ... 0 Iock.- oaf"y feOCUR thoc ....... Ihoo 
ooly do< pot ..... '. n_ ... y <"-'go !he _ .. ;of...- "" ;-ru",.lqr MKI 
~",!he PCA.....,. 

Summary 
Somo l. V. del,YftJ .y ............. IOC, ... ly ";mphwIC. "'IIeR ............ faifly 

, .. , ........ 10 oodor "''''''''' oafo ....a 0"«1"., dehYftJ al poaaibod t.v. ooI .. ioom, 
do< ...... m, .. ' be <"<XDpoIom .. '01\,,,, ,,',Ih. ,'Widy al l. V. delivery 'Y"'''''' 
Undor:Jtandinl "'" btioc princ'pIe> ..... ~ndotlie lIIc: del,very of I. V. lOIu6om "" 
orvft'l!l rommDftly ..,..! .".. ..... belpo '" ........ Ih .. """If'<I<D<)', 

Quiz 
I. Which '~pe of "",,~ion. are od"",.1<d .. "'f<>l for <n,unnl appropri.te 

inoerf""" bet,,"«n Iht compone"" of on l. V. ddi,'cry .ptem? 

(a) T.ped ron_tion, 

(b) Velcro ron~ion. 

(c ) u..r,lock ron~""', 

(d) l.oclod ron....,,""'. 

2. I'I'h",h oflllc: folloo.ins .......... n .... pnlina II ... t.V. bonle. i, ..... 1 

(a) n...y areo .. i« " .. tOte ....... pi....., l.1I, bq •. 

(b) n...y are It ...... ~ible to ."",kina IIIan plulio tV. bop. 

(0) n...y are coIlopiobIe ond II> do "'" ...... ,r< "" .. ina. 

(d) n...y IMd 10 be compatible .. ,til """'io .. """, and 001""""" thoc inI=ott 
.. ilhpl ....... 
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J, An e"ellSOoo se' include. which of the following? 

(0) A >pile 

(b) A drip ohamber 

(0) A,le .. 'onedamp 

(d) [n" .. eOOll. ,ubing 

4, A miCfoorip infu.;oo "" may feature> drop factor of 

(0) 11drop>lmL. 

(b) 15drop>lmL. 

(0) 20drop>lmL. 

(d) SOdrop>lmL 

5, n.e phy,ician orders ,hat. !",'ien' ~i,.., JOOO mL of LV. ",[u'Ooo in 
2~ houB, Wru., i. ,he """""'"at. deli .. ry r:ale of the ",[ u'0001 

(oj l00mUh 

(b) 1~ mUh 

(oj 15QmUh 

(d) 200mUh 

6, n.e phy.xian order, ,ru., • !",'ien' "",,eive [()()() mL of LV. ",[u'Ooo in 
S hour" Wh>t i. ,he """",,,"ale delivery n'o of the ..,[UlOoo? 

(0) 100 mUh 

(b) 1~ mUh 

(c) 15QmUh 

(d) 200mUh 

7, n.e phy.xian orde" ,ru., • !"',ion, """,,i, .. > 2'iO-mL 001., of LV, ""lu,Ooo 
in 20 minu' e" Wha, i. ,he """",,,"ale delivery n ' o of the ..,IUlOoo? 

(oj 1~ mUh 

(b) 25QmUh 

(cj 'iOOmUh 

(d) 75QmUh 
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B. A po>lien. ;. '" m;«"" *' I. V. ~u,,,,,,, M • tale of I~ mLJh. "Tho I. V, 
adm;n;..,.."'" oeIlIu 0 drop f ...... if 12 dropohnL I..,..· mony drop< 
p« mi"",. mu ... be ,;, .. oed '" ochitv< ,he preJCribed inr",,,,,, .-1 

(0) 11 drop.tmin 

(b) .lOdrnpoI .... n 

(e) 31 drnpoImon 

(d) 4l drnpoImon 

9. A pob<III.;'1O m:c.", ... LV, toI"' .......... ." I~ ratA."Tho LV. 
ad", .. ",.,."", oeI """. drop facIor of 20 IlmpoImL l low ......,. mop. 
".... ............... be g1nO<d 10 octooe-.,!he prucribed .. r"""" _ ? 

(0) 11 drnpoImll' 

Ib) .lOdrnpoImll' 

(e) 31 """""m'n 
Id) 42 """""m,n 

10. A po>lien. ;'10 """','" on I. V. ooIu",,", ... I'M< ." 100 mlAI. "Tho I. V. 
admin;!I.nI"'" "" ""' 0 drop (0<1'" of 10 """""mL. II.,... many mop. 
".... mi"" .. mu .. be ,;,,.,«i1O ochi",'. ,he preJCribtd infu.iocI ~? 

(0) 17 drnpolmln 

(b) .10 drnpolmln 

(e) 31 drnpolmln 

(d) 42 drnpolmin 

II. A p«l;.'ri< I"'. icn' " ' 0 r«:<;"< In I. V, ..,Iu'~'" 0' • rIl'. of 6() mllh. n.e 
I.V. adm ;n;"""i"" ..... hI •• ~"'" rIC'''' of 6() drnpolmL. II"", lIWly drops 
p<f m;,",1< m,," be li,,,,,ed '0 ochi .... ,he ","""ribed inr".;"" ntl<7 

(0) 33 drnpolmin 

(b) ~ drnpolmln 

(e) 6() drnpolmln 

(d) 67 dropo!m;n 
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12. A pedi .. ri< I"'i<n' i, '0 ....,.,i, .. an LV. solu,Koa ., • ",o. of 80 mlih, n.e 
LV. odmini .. ""ioo oe' has • drop [""'or of '\0 drop<lmL H",,' many drops 
per minu,. mll," be ,itr.lle<i '0 ""hie,'e Ihe prescribed infu<Koa ""e? 

(0) B drop<lmin 

(b) 'ill drop<lmin 

(c) 6Odrop<lmin 

(d) 67 drop<lmin 

13, A pedi.,ri< I"'i<n' i. '0 ....,.,i, .. an LV. solu,Koa ., • "',. of 40 mlih, n.e 
LV. odmini.,,,,,ioo oe' h.as • drop [""'or of '\0 drop<lmL How many drops 
per minu,. mll., be ,itr.l,ed '0 "",hie,'e Ihe prescribed inf",Koa "".? 

(0) B drop<lmin 

(b) 'iIldrop<lmin 

(c) 6Odrop<lmin 

(d) 67 drop<lmin 

14 , A pedi.,ri< I"'i<n' i, '0 ....,.,i, .. an LV. solu,Koa'" ",o. of '\0 mlih, n.e 
LV. odmini .. ""ioo oe' has • drop [""'or of 60 drop<lmL H",,' many drops 
per minu,. mll., be ,itr.lle<i '0 ""hie". Ihe prescribed inf",Koa "',.? 
(0) B drop<lmin 

(b) 'ill drop<lmin 

(c) 6Odrop<lmin 

(d) 67 drop<lmin 

IS, In,,..,ollOO. pump. 

(0) f<>lure . "';"'y of >l.ITnS. 

(b) I\o\o·by~,..,i'y, 

(c) can ino.rbre with """" ,UO<brd LV. admini"""Koa ..... 

(d) llse •• pring-coil ml"Ciwli..-n, 



CHAPTER 4 

Peripheral 
Intravenous Therapy 

learning Objectives 
Afte, oompletin~ this chapter. the I."""" "'ill 

Di>cu," NI1Imon iooicatioru for initi>tinS >nd rruoin""n ing perip/>e",1 
int .. ,..,,,.,... (IV) !he",!,),. 

Unde .. uod ,be SlOps required '0 ini,i.te • J><rip/>er:al I. V. Ii ... 

Diff"",n';." beIW",," commonly u.oo peripheral '000II' or""" <lev;"'. in 
terms of Ib.;r physical 1<>1ure •• nd 'beir indication> fOf ""'. 

Identify metho<ll '/1>1 may pr<wKle stlIbilily to on I. V. orre .. devie<. 

D=:rire the 'lel" ""Iuired to change >II LV. infu,ioo ""'"p. to change .. I. V. 
"""'" .ite dn=ing. and to di5COll, im", an I. V, odmini.tr.ttioo setup. 
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rl Key Terms 

Steel_wingoo infusion d..v;re. 

Over ·the-needle cathe .. " 
Short c.lhctors 

Midl i"" cathe'en 
S.li ... locb 

Indications for Peripheral 
Intravenous (!.V.) Therapy 

1he ..... , common ;00"''';00 ro. initiating LV. lhe",I'Y by a periphenol "'DOllS 
aoceu roo .. is to tre .. or pre,cn' fluid .nd electrolyte di,,"rNoceS. In """" 
in".~'. !he infu,ioo ftu,,1< of c~ typ;cally ate t),pe. of ..,lu,iOO5 referred to .. 
cT)·"alloilb. Le.. commonly ""lected type. of infu,ion fluid< could be emloid" 
lodic .. ,,,,,,, fo.- .. I«ling common cfp •• lloid .00 collojd ..,I",ions are di",",sed in 
Chapters 7 and 8. respect;, .. ly. 

Initialing "".iphe ... 1 LV. ""'~ .1", ""'Y be indic .. ..t to replace or >uppl."",,,, 
blood oompone"'" 100,<";00, for admini.,oring Ntllmoo blood components are 
di",",sed in OIaptef 9. AooIher common i",bcatioo fOf initialing LV, ther2p)' i. to 
administer medications by !he LV. root<. iocluding intermi''''"lly administered 
medic .. ;"". (e.g .. I .V, push me<ljcation>. LV, ··piU),bac'" medic.,;"",) and 
root,n""",ly infused medicalK>m. wlUch ore deocribed in more deLaiI in Ch>pter 11. 
In gener.ll. if the I""ien' t.., • <en,,,,1 lV, occe .. de>ice in pl""e. i, is preferred '0 
administor blood components and m.ny rood", .. i"", by the cen, ... 1 roule ... ,her 

than perij>he ... lly. loo",.tioos fa- cen'n.1 lV. 'ber:apy are discu.sed in Ch2p<or~. 
How.,>or, if the jWien' doe> 001 mv., . ",n""llV. orce" device al",>dy in pl""e. 
p<fij>her.ll roole. fr_n'ly are con.idered ,ufficien' for ochie"ing the inlended 
the"""'"'''' effOCl .imply bec.use 'here are more inhe",n' ri,b a»ociated with 
ini'ialing and mointoining ""n,,,,1 lV. ,,,"",,, orc.". route> than perij>he",1 lV. 
""""" roole. , 

A moch Ie .. common ioo", .. ioo fa" initiating lV, the",py by a perij>henl roole 
i, to deh"" peripber.ll I"'",n,o",1 nutrition, Cen, ... 1 I,V, line. are ind"'ated most 

commonly .. the '"2>Cui:u deli ... ,!)' route for porento",1 nutrie"' .. . 00 ,hi, i. 
discu.sed in more dctail in empter 10. It i, geoenlly 001 j><>5Sible to infu .. ,ufflcient 
thily c.loric requirements for most I"tienl> through the perij>her.ll rrule. bu,this i. 
possible '0 achieve via the centr.ll rou'e, 
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Initiating I.V. Therapy 
IIlo Prio< '" ini' .... nm I.V 'he~ ..... "" ......... ~fy th>t an ~ 
poncri~ orda" t... _ "·n""" by • phyoici .. <II" ""'"' od........n.prKtft 
clinician rKOJIIOzed by the .......... rup«\l'" ..... bowd of nUBin, ... baY .. , the 
_y '0 prno:ribe ,tll< ')11< of i"""' .... ioul tbt<apy.' Authorized _ 
pnc6<-e cI"uciano .... y i",,_ ._ pno<t<"'-'>. ...... ..... h.ivn ....... 
_ .... 01" pllpOi: ................ Spoc,/ic ,of_ i. the orda" ....... ioclaodo 

I'>tirno ....... r..:aoon inf"",*;"" 

SpocifH: typo of ...... _ 0I'II0mI 

RMeof ......... ~ 

S ...... . ".r 
5p<'<iji£ "'!«-tiM ,,,,,, ""'" ".. JNlff <J( "" ",*, .. JltJtt"U p<"npMF<lII. ~ 
rlwnqry ilt<:1 .... patinol ulnupiM iIIf--. spt<".~ 'YP' <J( MJI •• "",,
~ 

no. ...... >houId pt/I<r all the <qt>.prnent '"'1"'.-...1 to PIn .. ,""". ><=OS and 
oWn'';" .... I.V. Ii ... pnor to .",.rin, ,II< pal ........ r<>Otn. Th,,,,,!uiprnent ,ypically 
indlldti .... foIJoo.i"ll: 

Pre.rnOOI J.V. 101",ion bag l>an!i"ll Oft an l. V. pole ,h .. i. """t>N."tNI to J. V. 
'"I>n, tit .. i. primM. or ~u.<llt<l " ·,,h ' '''' IOlu'""'. Th .. I. V . .."up .... y be 
<:00 ,.,,:1«1 to on 1.'1. pump or '0 ""len''''' ' uh,ns ,Jut <ont.iou oddi,ioruol 

capp<d .,"'". port • . Chopt., ) tlt>cribe, IH>w to .. 1t<:1 .. tI ..,t up this 
equipmm' prope,ly. 

VeOO<l. a<:c ... d<vice of "hot« (e.s .. oi, .. , "i"ll."~tI .,..dlo. Of ov<, . 

.... ·n<"<dlc ".thctcn). 

Sinll •• usc toom"""," 

Pov_iodi .... ,,~ .. ick. ond .k<>hol ... ~ .. kh. 

I""""' ....... dr=.in, ~i, """,';nins .""'" 0 ...... o.partnt ..... ;p.rm.. bIe 
mnnbnne or ..mlo ,.u'" and -.l1c1Jen .. '"po. 
T_.11O roll and pia«: """'"' ,II< pot;. .... ann. if noce<UI}". 

Dnpe 10 pbcc ut"Kk-r ,he pot;... ....... . 

I>i>p»ahl< ........... Ie p:rvu.' 
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PATIENT PREPARATION 
C<>fJ\p<lOnt adult ""''''"'' prescribed LV. lhenpy should rully "00e .... 00 the 
intended P"'P""" of ,he .her2p)'. the anticipated length of time lhal the therapy will 
ooo.in"". and ,"',!here are ..,.... ri,h in",h"ed with ,hi, thenpy. Pa,io", ",ho are 
pre",ribed LV. ther"PY should und"",W>d boIh ill """"i.led ri,b.nd il> """"fits, 
Prescribing I. V. lher2p)' i. ",,,,,,,ed fo.- p,"",n" whose po«n.ial """"filS oolweigh 
the potm,i.1 ri,1<> of ther2p)'. Any ad,-"".., "..,01S Ill .. moy be asooci .. od with.be 
infusion. or wilh the ,..,"",,, acce .. dc,i.ces _book! be di......,.,d with patients 
prescribed l.V, lher2p)' lief,"", il i. begun so that they ""'y m:oke fully informed 
deci,ion,. hen when it i. the optn"'" of dinici ... that ini.ialinS LV. the~y i. 
much more """"fiei" ,ru." Iwmful to the p,,,;,",. deci,ion. m:oJ. by compel"'" 
patients 10 ref",,", "".Un"n' must be honored .. leg.lly bindin8. 

Most age ocie, ""I" ire that I"' i,o' informed consent be obtained prior to ;n","ion 
of ''''''''1> ~ de,'ice •. Stand",d 10 of the Sraodard, of Pracl;a promulptod by 
the Infu,ion Nu ... , Soc""Y (2006) reoommeoo. that informed """",n' I>< obtained 
from .11 compe"'"' adul' pal;"n" !'rio.- to ini'iation of I. V. 'her2p)'.' In iMWlCe' 
"here the p>'ien' is eithe, 001 compete"' '0 give rome", 0.- i • • child 0< adol"".n' . 
the patiern', leg:al repre.cn'ali," mu" give NfI«n' pric4' '0 ini'ialing I. V. ther2p)'. 
Mos' ethici". og"'" that "hil. obt.aining consen' of school_.ged chiklren or 
adol"",.n" i. not legally 'equired prio< '0 performing "ny invasive inte, ... n'ions 
011 ,hem, thei, """,", """",hele .. mould I>< >olici,oo. 

SELECTION OF VENOUS ACCESS SITES 
• Sever.ol ge,..,ral conven,ions are followed ro. '" leelioo of opproprialc periphonl 

",n( ... ace .... ite-. i""loo ing the following; 

Veins Ioc.ted in tl>< upper ex,remiti •• are ".,tly preforred • • """ ... >ite •. 

[)i".1 >0Il00. """." .. ile> are tried before pro.inW """eo, >i .... 

Acr .... ite, th>t lie o>or poin" of fl«iOll .I>oukl be »oided. 

Sites tha, ore il"ibtor;ai to "'her '''Il00' == de>;"-. Ilr1.nov.noo. 
shunts .• i ... of lymph:It;" compromi .. (e.g" il"il.ter.ol_to-axillary l),mph 
oode di.section from ..... ,ectomy). and ..... damaged by phkbiti • • nd 
t"mm. >hould I>< .voided 

If p<><Sible. veiWl OIl the nondomin""t ..,.., or. preferred fi,,' _line acce .. 
• ile> ",'h,,, ,Iwl .. in. on the domill2llt ",",. " 

Common .. 1lOII.:occe .. >ite, i""lude the dorsal me1>o<.1J"ll >.in •. the ceplWic 
".in . • nd the Nsilic ,..,in (Fig. 4_1), with the more disal .itc. preferred 0 .. ' the 
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-.-

flll. " 4·1 An .. _ ...... of u ... ~n, II1II <lraio die """'" ri!hI utrrmOty_ 
(. ) Suportlclol .~, .. (~) IJ<q> >ei ... (Uo<o ... '1'" poomt ...... from...." 00 Gruft KM: 
11_" A",,_,. """ 011. N .... YtMt. ~1cGrtw·lIill fI,p fAu< ....... = :,7'_) 

mou proximal .i' • •. · 1n in".oc:u ,,"'1>0: ... 1"'''llherall, V, II«<U must 1>0: .... blWOOO 
''''''rge",1y ('.1 .. in <II><. of ''''un''' .nd .n..:k). Il>o:n 11>0: tarv •. """" ... ".dily 
"I'P""'nt ODd ""ce .. ibl< vcin< with,n 11>0: ,n1«ubil.Ol f ..... "'" ,.itml< fint_li ... 
• ites" (FIj!. 4--2). V.i", ... -"hi" 11>0: "nl<aob,tol ro .. , i"",udt tl>o: mrd, .. «pIIol", and 
mrdi .. <ubital vein"" 

SELECTION OF VENOUS ACCESS DEVICES 
In ~ "'"'" OR two type> of vc""'" oca: .. <ltvitn thoI mi&h1 1>o: .. 1<ct<d 

for J:UrunJ "..,ph<nl t.v. _ . n.e.c ;""1 ......... I . ... ,,~ inf.""" <i<vicn aod 

"' .... _tI>t:_DNdI< <atM ...... 
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' -'gUr< 4·2 Ve;ns <>fill< OIItocL.t>ial r.,.,.. (Uoe<l ,,'jill ponniWon fr<wn ".,1>00 SE 
v"""/o, Ace..,., l',;oc;pkJ and P"",';c •. Jrd ed. SL Looio: MooIIy. 1996.) 

Steel-Winged Infuston Devices 

St ....... ingod inr"';on d .. i< .. (JOm<1ime. referred to as /Jolt,,!!>- nudk.) are 
;ooie.ted for one_time ,nfu,ion of [,V. medioations """," th2n roalinuoo. i"f",ions 
of ""Iu,iom or medications,- Althougb it i, e • • i .. to gain l.V, """"OS wi,h """" 
dev~, ,hon with ",..,,_the_oeedl. Call>cters. it i. moch more diffiru lllO mainlain 

l.V, ~ pa"ocy and ".bilily with """I. I<'ing..t infusioo device. ro. more th.n 
U houn, "" lIleir "'" fC4" more lIwI a fow minute. to hours i. nco .. :hucated. 
Fig ..... 4_3 di'pl. y. a >leel."ing..J iofu.;"" devic •. n.... device. 'md to be 
a, .. ilaM" in a .. riely of gauge. (G) ,ho, Ntllmonly ""'ge from 19 to B G. The 
,mall .. ,he number of !he gauge. the larger i, Ill< fll"Cdlc bore. '" 19_G device. are 
the large>"bored .00 23-G device. are the .rruolle,, ·bored ...... I_winged infu.ion 
<lev;"" •. They are ""mKlerod short perip/lenl <levi"". bec.use the length of the 

ooedl. i. ""'Y' ~ ,han 3 inche •. 

Over-the-Needle Catheters 

O ... ,.· ,h.·n...dl . .. ,hri ... are lh< most commonly u...t peripher.d I.V, """"' .. 
device>, 1be", devices fealure a Deedle "ylet thai. i. aI...,hed to • fl .. h ctwnbe" 1be 
stylct h • • an ,,,,.,,,by of an o"',· lh<· .... dle c.th<tef thot has an .ttached hub d."ice 
that remains .. ternal to tbe patient .fte, the cathete, i. pl><e<l in the acr.,....t ve in. 

{her· tbe·needle co"""." at. d .. , ified ... hon cat hoi ... if the catbeters are 
3 incbes a" Ie .. in length and midli ... <ath.,.,." if tbe catbetef's .re bet ... een 3 and 

8 ioche> long.' Most catbete" uoed fa" this purpose are.1on co"""e", Midline 
COtheteB typically .re re",,,"ed fa" u'" in patients "'00 are hospitalized and require 
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:::-...... 1-__ , ... 

FIp .. ~..! s ...... ....,... ___ . (u .... wlIft prrnoi .... I ... _ A. 
Sa)dn ~. Kad<t B. f.tI>OL ~, .. " .. ..,. , .... , <! 1<.,...., ......... UJ¥< 
_ RMt. NI 1'roftIi<e.1I.1l. :!OOI. lol6O.) 

fmru<'nl .. "' .... of ptriphoral I.V ...... ku ot fot p'''.n .. "'110 mj"~ at Ic&<l 
I ,,=k am up to ~ ,,' .. h .,c 1. V, infu.ion III<~." In sm<ral. il i. p"'fam;! lhal 
both >Iloo .... midI!"" " .. he ..... 1>0 rad.",... .... • TIle .. " .. 11< ........ . "";1>bl< in 
g.ug •• lho< rulge (rom I ~ 10 2~ G, " 

In g .... IllI .• <all>o .. , i, .. l«tN S<I llul il i. <>f III< .mall<>< ,".ge .00 icngth '" 
acromplilll it< intonded purpos •. ' l..ugor.bnrN COI Ilet ........ rc>< ... ..J for l"'ll"' 
"'ins. "h",h "00 to 1>0 "'OIN """" p.m,n,.lIy. TIle larget the boro. the ... ier il i. 
to inf."" fluid. r2pidly. and the ... i., il i. 10 1I'M,f.," blood romf'OOC"" "ithout 
<ou,ing the blood «II. '" he,noryu, In ' ....... 1. packed ml blood ",,110 <bould 1>0 
inf.sed .i •• I'<noo. OC«<. <ltv...., 0.. i. no! .m.llcrltw. 18 or 20 G." Fig.", 4-4 
""'"", • • «lmmon .".., .the-......tk catloc1cr de"i«. 
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GAINING VENOUS ACCESS WITH A SHORT 
OVER-THE-NEEDLE CATHETER 

1h< nu"" should "'pl"n the J><OCNure 10 the palion, prio< to rommeocing the 

procedure to gain '"DOllS .,",." •• Any patien' .Ilergies or hYP"""n,itiviti ......... kI 
be ...,en.ined. "'peei.lly iodiDe .Ilelll;'" or I .... a1lergie •. so that . ,"'!>hI. 
a1l<matc .n.imicrobial ""hllion. weh '" chlom.,Kli".. nuy be ",lectoo Of >0 'hat 
oonl ... , glov<. may be dooned '" ~," 

11>< I""ient'. orm...oo no! be ", •• hed in ><I, .. """ of the pr~"re "ole .. i. it 
"j,ibly <!iny.- n.. clini.eian ....... Id """h hi. or ber hand> . igoroo.ly with soap and 
,,"'or prior to beginning the procedure.- The I. V. bag .nd ,ubing .. ,up that h2s been 
primed as pre"iou.ly de",ribed in Ch2p<or 3 i. ,." at the pa'ient'. hed.ide, aDd the 
l.V, '""ft<" kit ,hal iocloo.. ,he ",..,,_,""-oeedI. o.theter is opened, .Ithough the 
>!orih,y of the Deed le "yle< . nd cathete, must be maintained. The nu .... pre.,.... 
" ..... 1 2_ioch 'lIips of flOfl:I.!lergenic lap< of >Ol)'ing ,,·idl .... with ....... V. ,och 

wide and OIhe .. of I inch "'id'lL n.e preferred procedu",1 "'I" for obt.ining LV. 
aoceu include !he following; 

A .ingle_use lOOmi'l""t i • • pphed to the p>lient". "I'P'" >rm 0< "I'P'" 
pooioo of the fore""".' It i. "Whed tightly eoough to j»!ti. lly_met 
'000"" flow but oot .., tight .. to _ruet >rtori>! fl",,'. The p>tiont" .. ,m 
then i, <bngled in > depeudent position fO< ' pp<o,ima<ely 1_2 min",,,,, 
The I"'tient fIIlIy be odvi..-d to rruoke a fist to funllef enc<>Yr:age ,'enoo. 
dist"n,ioo. " 
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n.. •• in ..... ....aocd.., 1h>"1>< d, .. d.n ""'y finod.,..""", oil. suitoblo 
for ""ens. In ICfl<f"I. 11M: bock 0( ,I>< hand is ....uood fi .... fol~ t., 
situ "" Iho ... nmI ouof""" 0( ,I>< fo ... "" .. needed. """iR;!; from diJul to 

p.o.lmol vcl .... • S~ ..... p"lpoIOd 10 dt1.,.,.,.,," OIly ..... thot """" r",,1 
"""""' .. Too""". Nlel ......... l1y ... ...."dcd." 
If •• ito " .. _ :and then: i. 0Il0>CUI 01 body hau. ,I></w ..... y I>< 
dipped ... ,It! ",..-.!IuI _ .... ~ S""-iR;!; .... y m.uh in ~ _1"""_ .... oprndoimorn>orJ .......... " 
Af...- .... ,,- ___ ...,.,.. "Ie is .. 1ecIed.. I ..,.,...,.;Je", is ~ 
_ .... pobmt', ...... n.. Nle ...... is <1eOnICd with AIcdooI ........ in I 

ru..-.i3r.-ioo from .... «*1 portioa 01 !he ,ntendod ~ .... """"-w. 
n... ""'y I>< rou--..I t., <Itaru.o", 01 !he .... WIlt! ... onlImocrobW •• ..to 
01 p"'·-.iooIi ... ""'Uti"" _I ,I>< ...... _ n., .... I. _-..I to 

dry for at Icau 30--..' 
NomInik pa..a ... """1I<d.' 
n.._ of .... __ """" Olaboli<e> !he oliro d>WII '" ...... _ 
I. V. a«:nI .i, •. !he f_fiaget 01 """ """"""", ..... """" .. fully uleft<kd 
-. Iho .-;. .... IIInd or arm '" prooi<le ...... Io'y . ..... tl>< hull of .... 
c ......... is poi_ in ,I>< _, ..... lIOIld at • :!O-deS- IIIgIe 10 Iho pali< .... 
!.kin." 1h< <athol« ond .- ....... ~n ... rile ond ... "'" IOIId>od. 1h< 
b.~l of .... ncNk io poi""" ..,..-..d. '''~y from ............. ol,n (~il' -I-~). 
n.. "'in i. ~. and .... .....tic iJ ad,-..n<ed in'" Iho '~In. n., dinici.an 
""'1 r .. l • ""pappin! .. no.ol"", "'hen !he ,..in " ............ ,,'hoch iJ >ftilied 
by ootin~ ...,""". blood relum in ,he nooil <honlb.. of .... <levic< 

n.. <I,he ... ""5k i. drof!!>t<I from • 20- lu . I!kItS"" angle n""" with .... 

paticn", .kin •• nod ,he <.,he'or i. od"ooced 'PI"""m>loly 'hu" '11 inch" 

n.. _Ie .. yk' i. removed S"ntly "'hil. the <.tho'o. i. ad,'ooced 
sirnulWlroU.ly in'" ,he pa'ie .. •• ,..i" ""tll _Iy ,he hub i. ,i.ibk. 

1h< tourniquet i. removed. ond the forefinSO' of the nondonun ... hand i. 
pb<ed at the """",,,,,,* ,,'" on ,he "',n .. 'he .. ,he Calhot<r tip is Iocalcd. 
ond p' .. k ptaMI" I, oppli«l, 

n.. cop on the rnd of the l. V, ",bill! i ... moved :and <Oftnrclrd ,,, Iho hub 
of ,I>< <.thc1 .... 

IlIlr:"~ ""'ulion i. fluobrd i",,, the c.oth<ttr. :and the I ...... ioo sil< is 
~ <_Iy. Vmou. ~ i. >ftifi<tl if then: " _..,~ of.....Jdm 
."'~Ilill! at the i ...... _1itc and if the l. V. ""'"'_ C"2R be .nfu"" bristly. " 
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"Igur< 4·5 T«1\niqII< fOf gainins .. ",uw "" ... Lning > sIlott .,.,..,-·th<·...,.,.ue infu_ <_. (U>Od ~' ith p<fIni».,., from Hanli", ,. Lon ... ·. y RAW. Ilodrict C. PffiI ... 1I-IB 
1M i"fiu;"" N""" ~", '"P.,;"" IN"",! No Clinic'" Proctiu, ,nd "". Pltil>d<IpI1iO: 
SOU"""". 2001.) 

n.. <"""'...- i, .ubili"", with dle\'ron taping . • nd the ],11. dre .. ing i, 
apphcd per . gency <4' ho.pil2l policy. If the dressing <"""'n i •• >1<ril< gauze 
dre"ing, .11 >ide. of the gauze mu" he t:.ped, If. tIaIlsj>:U>nt .. miperm<>ble 
membr.u>e i, <"""'n. the 1.11, aoce .. ,ite mu" ",main ,·;'ible.' 

n.. dote and time of ooce ... gauge and length of <athcte.- inserted and initial. 
of"""" woo "ar\cd thc infusion are ,,~ittro in ink 00 the dre.sing label.' 

n.. procedure i. documented .ppropriatoiy in the ""tient'. record.' 

GAINING VENOUS ACCESS WITH A MIDLINE 
OVER-THE-NEEDLE CATHETER 
IJ/l A nu"", woo i, ... ked with gaining '"lI0II' lOt""'" with . midli ... o,"r_the_ 
"""die cat""tcr fiBt mu" demon."ate ,igeifi<ant mmpeteocy in gaining >.00II. 
aocess u.ing • >bon ", .. r_tbo_needle <atbeter, " n.. recommended procrou",1 >1ops 

fC4' obtaining midli"" I, II, "",.,,' are ,imil", to those described fC4' >hon LII. access 
with the follov.'ing ruffe",,,,,e.: 

lIei .. in the ante<ubil2l f""" are used for thi. t}·pe of ''''lI0II' acee,,' 

n.. procedure requir", .terile glo>.,. and ,terile dr."",.' 
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CI<:arui,,!! of "'" ';Ie """'Id 1M: done ""'" • !"~ .... iB >un""" .... ",'Ith 
oIcohoI .......... "",idono.i<>di ........ bJ ~i"! • d",ul ... om tlul IS 

>pproJIi","",Ir 4 inc .... in d .......... • 

Th<n o.~ nonnaI gli .. (N5) u .....u "'lmn~"B~y •• Ou"'" 101111;0" of 
cboia .. "'" ...... ;. 0.1,""""" 10 Iht hub.' 

GAINING VENOUS ACCESS WITH 
A STEEL-WINGED INFUSION DEVICE 

Gall", ~""""" ... "hl .......... 'naed .. f.....,., ~ ......... lyOO"_ 
~R IIIORcomp<t<nC)' .... poncoa _ ....... Ild ... pan......,...~ ..... , 
• ilion .....,-.""'._1< ......... 1ndttd.1OIIIt d"Iie __ lind thoo PI_ YrII<IUi 

><:<aI .. ilII _ bul1nfly ck-<oou u .,..... 11« .... ~ " ................ tIIaod 
;., .... ,~" """" -=>I ;. P""". Ibo'tO ..... ""'"'" ~. 1IWIIbinin, eta",,"'" ..:au r ... """" ...... I r ... -. " din>c..1l. .., indinl..,... ( ........ , 
_ <kvicu ~ limn«L 

Prim Ie> inib";", I.V. """'" ... ·,Ih I ..... 1 .... ''''"'' illl""""" "",'ta ..... ck-<itt 
mu" be I""J"IR'II .. rol""'" 

Tho tip and nocdl< """ion of lite """itt ""' .. """''' >«rile .. all ti ...... 

A ]" ~., ... lo.onL 'IrillF " fi l "'" "'Ith • f .... mlllili .. " of ".rile O.~ NS. 

Tho .yri"~ fil"'" "'Ith O,~ NS is<O<I_~ '" lite 1 .... ,.lock "".k< at lite 
di .... rod of "'" ..... 1.,,'lng«l inf.,,,,,, devl«. 

Tho Ii .. and .-..cdl. of lbe bullt,fly ,,"vk< ... Hu,hod .... ith """" of tbe 
0.9% NS 1101111100. pr-t:>el"in8 at 1< ... 2-) mL iB In. .y,iB!" 

Afte, this I""pa.-.tOO)' pro«<Iu .. iJ ""n'pl ....... """ . occ ... m.y 1M: initi.tod, The 
",i n. ",k<:I<d for IK'<:CM mi""" lbe .. Iec'ion If'I'I""I'"b doocribed fa" .I>on """,_the 
...role c.theter>, 1ht: prno«lun: fO<l iniliat,ng"'''''''' 1«< .. i ... .., .imiw- to ,Iu. 
doseri""" f ... >hon ove,·the·1'I«<l1t .tlbel.f> ' .... h ,be (ol",,'i"!! d,ff"","" .. , 

Tho device I, hl:ld In the nu .... '. """""an' ""'" ,,"h ,hi: IM:~I of ,hi: 
noedle po;""", "p"-ani (I." .• '''''y from the patio",', .... in). Tho nu", 
maim.in. >«rilny of ,hi: nocdle by hoIdin! IhI: "'I"P of the "".itt rin<hod 
bcI'O"ftB lite thumb and f"",fin!O" of tbe """" .... , hand 

Once • -poppt"!!- _ion ocao ...... """" ...... i. blood H..e.botot:k in 
.... pro ....... mel of "'" tubulI. tile ~ io bold ooat .. ly in pbco ..... 
pb<ommt ....n .. U l ion .. ..- by uporat'IIJ '-" blood 1ftID ..... yrin~. If 
this i. difficult '" _ .. "",;"". tile ~ accdJ 10 bo morupu1>o<d funbco. 
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If blood oan be "'l'inte<l "'><lily ;n'o ,he .yringe. ""'" IIOIJl< 0.9% NS is 
;"j""""l ;n'o ,he .i'e. If the ..,I Ulioo <.n be infused readily_ ,hen the deviu 
; ......... ,ed. 

Ore"'ng method, ore .imil at to those de""ribeJ for • r.hort ove,_lhe-li". 
c.tbe1 .. ,,'ith II>< addition of tape on the wing> of "'" <levi«, 

n.e .yrin~. i. ",mo,'e<!. ,be 000 of ,be device i«OIlr>e<'oo to ,lie [ . V. 
admin;"""ion ,,'up. and (he I""""ibed soh"ion .... y infu", at ,he desired 
n.te. 

SECURING VENOUS ACCESS DEVICE PLACEMENT 

I.V. Access-Site Oresslng 

A storile oedu,; .. d", .. ing should be oppli.d and m.n "",int>'""d 'Vier "'" LV. 
aoceM , ile, These dressing. ,hould be changed wile"",'"" 'bey become soil..t and 
at periodic in .. ,,'al. per .geocy Of oo.pil1ll"""o<ol •. < If • >1.rile I\,uue d", .. ing i. 
u><d it .hould be chang.-d .. least .. ..,ry 48 hour>, If . '''''''I''''''nl .. mipefTn<>ble 
m<moome i. plored over > pure dr<=ing. ,hen <hat dre .. ing mu" be .;""..-.1 as. 
gauze type of dressing and ch.ng..t ""''Y 48 hour.,' In ge""r.o]. LV. ace ... _si .. 
<Ire .. ,"!\> that ..,. only. ".. .. I'"'<n' .. mipe""".ble membr.one ooed to be oh2ngoo 
only wben soiloo. wben lhe membnn< bec<>me> un.,mle or ........ Of wben it i. 
time to """te and ch1!lge the LV. occo ... ite,· 

Cleaning of tbe LV. occe ... ito tlpic.lly ;, done as per .gency or ..... pit.al pobey. 
M",t polici ... pecify that tbe . ite i. clean..-d with .Icohol .,,'abs in 0 ei",ul..
moIioo from the >Cee ... ite ootw.ro. follO'll'oo by clean.ing with antimicrobi.1 
.,...bo weh os povidone-iodine ag.ain in > ci",ular motion from the IOCC." •• it. 
""t"..,-d. The .ite i. oir-<lried before lhe catbeter i •• ubilizoo once og.in with ""'" 
and> dre .. ing,· 

... Whene',er OIl LV. occe,,_.ite dre .. ing i. changed . • l.bel th., include> the 

length and g.uge of lhe oatheter. the <bte and time th., tbe dre .. inB w'"" changed. 
and the initiil. of the pe""'" "ho performed tbe dre .. ing oh2nge should be ploced 
o,ertbe dre .. ing OIl •• ite th., doe. 001 obstruct viw.li<ing tbe I, V, ><ce ... ite if a 
tr2Jl'p>rent semiperme.ble membnn< i. used. 

Arm Board 

Single-u"" >mI bo=b .... y be indic.ted iftbe I, V, """"SO sit. i • ., or near > point of 
~""ioo, If""..,.., boiud i. used. it .hould 001 obstru<t vi""ing the LV occes. _. it. 
dre .. ing, Arm hoards .hould 001 be used as "'.tr,"nt device •. Their pl"""ment and 
appropri.te periodic .. "" .. ment <bta should he 00100 in the poti<nt'. rero<d,' 
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VENOUS ACCESS DEVICE ADVERSE EVENTS 
Any lim< tIuI on i~ pR>«'dIo'" is p,,'umtd and • ru.i", object 0< drn.c< i, 
i.....n<d. ""'"' ..., inh<n:nI n>l .. It " ... ~ 0 .. 1 ... ,"'" rho be ... lir.or tv. 'bonpy 
""''' _ ..... i!h il> rnl:. bel .... ,. is preocrib<d 10< any ... , ..... , H,,",~. III .. 00.. 
"'" imply'''''' in.liOl'", I.V .borapy IqUU iobe<tnr riob,"Tho riw or inf...u.s 
ooIutiom may include .....a.10I0f)' 0,,,,,,,,,, .1«IroI)1< di,,~ and oIloq;ic 
~orti<roo. to ....... r .... "\'bnoo ... 0110 nob _~ .. ' ,th rho ... or pmp/><nl 
.......... a<:<:e<> ..... 1<a. 

Ri>h ......,i-.d .. ;111 __ """"" .............. y i.,IWe rho 101m;., 

Aa:e<. ..... "'" di«ll-'- 0< *dnft* 
,~-

Aa:e<. .... ,;.,. """ ...... ,""' .... 

~-, 

"Tho nunc m .... """,il<>< .... dully r", .... ide""" or l1l)I or rho .. ad,'UO< _ in 
polimu ·.,110..., n><ipicnI. or penpllc1all. V. Iherapy,~ ........ ia:dnfl ""'Y OOCIOI 
b<o< ..... penpb<nl 0C<"e!0I oko'lOeI .... "'" "'"'.' ... ly .... ....,;1 inlO ~ lul<lld 10 

be ~u~ ,n pIa<e only "',111 ..". and drus,np, To .... "' ... di>.pl..,. ....... from 
ocrunin!. i, i. impor1an' to """ """"'" .. lei on p.uU or rho body tIuI "'" ltWIi pulared 

inf""l"enl]y •• ""h .. tho ", ..... ,"""'" 11m. and "'" o~ join", N""" ......... ~n 
in .... be .. or ci"",,,,,,",,,,,,, •• 1It>c olevl«. <an drift. and 0 portion of ,ho COl"".,,
.... n ""'Y ~ v;,ibie oobtdt ,ho 0<"'C"e<' ';'0. Whon 111 .. orru,... ,.., "~,. is 
ron>i<k""j "i"bled •• nd "'" ..... >ce i. mor. "kely , .. b<o<om< ro''' .... ;n.'od, In 
oddi.i"" .• ito infill .. ,i"" I. ~ l"oIy '0 o«u •. ,d,ich ..... an. rhat ,ho ".in .. ,ho 
""""..ro .i,. i. d.masod. cou.inS "'p,,# 01 ,nf.oN ..,Iu,;"" ;nto the wlTOUnding 
,is"", •. Infi l',",i"" 'ypic.lly i ... ide"" ... by .. d ..... ""oiling. lendr ....... ond. 
roo! "n>a,i"" a'tho "1:""'" """"'" .... . 

Ace<: ........ ie<:. ""'y ""'orne .""' .... i .. ted and ,ho .... ' .... wicb (Of blaOO_ 
borne pathosen •. Th, . ",,<un ~. <""""""Iy if,ho ..... «'''' b<o<"""" ooiJed Of ,,'e< 
Of if the I.V, odminr"mi"" Ii ..... ,up b<o<""oeo diO«)llr>«1ell and OOII ..... irwm. 
eoo ..... i .... ioo 0( the olev;"" may rauh in ........ rho, .. ",'i<kDCft! sy>l<mically 
with r ..... (0< ........ mpe ....... in pol"." .. '110 ... irrunu""",~~ <hilli. 
rips. :and Inr~""'; . ... ith .... i"" ...... in b<lnd. "" the "'h,,. bIoOO ~II «lUn' 
diff<tro'w. Coorom,notioo o(.ho dev;"" may not ".~ ... ily ~ • • ,....mic 
inf<etlan M mh<r- moy <au;< • loc .. hut! inr<et1OO. ... i<kDCft! by plrl<birio 0< 
inllammot_ .. the _. _ ..... 111 .. may be ... idr<to<ed by ~ ..... JUn.!!. 
ood poria .... palpail_ or .... _ li ... II poIpobIe t<><d moy be ~I' or ......... and 

........... dnoi_ .... y be -. M •• nleow ...... orthn>mlrow ..m '" nu"..,.._ 
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of pId.bitis , but the uoo.rlying ~.u.., i. different. When thrombo>i. occu ..... clot 
.. , formed .. the '""""" .ite. Thi. i.c.used most commonly by .n intorruplion in 
deh,-ery oftbe I. V. 001",;00 Of by imJ>l'OP<rly ~"shin~ lhe I. V .• ,",.". <levi"" he, ... "," 
the deh,-ery of intermittent and bolu. ' ofu.;oo., 

NursinB ."",ogie •• imed at pre,on,inB and ,,,, .. ing lhe>e ""1\..,,,,, ""n" are 
di",",sed in funh<f de!>iI in Ch2p<or 6. 

Changing I.V. Systems 

CHANGING ADMINISTRATION SETS 
In g''''''''1. admin;"",';",, "'" for peripher>1 I.V, line. ,hou ld be changed no 

........, f.equ<otly ,ru., "'''''Y 72 hours Of wbe"",.." it i ..... pec1<"tl '/1>1 the .ystem has 
become ooowninated. Who"",. , admi"i'lrati"" ..,,, are ch. ng.-d. tbe en,iro sy".m 
shoold be changed .. the >arne ,ime, including I. V. administr:a'K>o coota;"'" and LV. 
Ii"" •. iocluding ony ."en.ion tubing.' Some ' go",,;" and hoopital. Iu,.., polici •• 
that dictale ,hOI , I.hel i • • " >rlled 10 tbe I. V. admini>tr:ation "" tubing ,ha, iodic . ... 
the d>te and ,ime '/1>1 the admin;""";",, "" was I. " <twlged and tbe initi. l, of the 
nu,se whoch2nged the set. W""""',..- an I. V. acress .ite i. """ted. meaning that u", 
of one .ite i. di5COlltinued and. ""., LV .• ite i, accessed for<ootinu"""e of infu,ion 
the~. then the I. V. admini.1r>.tioo '" should be ch2ng.-d completely.' 

CONVERTING TO A LOCK OEVICE 
A COIItinOOlJ.ly infu'ing peripheral I. V. odmini.tnt ion ",up may he ch2nged to . n 
intenn itt<ntly used o.pp..J LV .• ,"'" •• ite .. f .. red to ... 1""* d,,';«. 1hese lock 
t!ev;c.,. are .1", call.-d .. lin. lock. beeau"" ..:Ii"" (i.o .. 0.9% NS) typic.lly i, the 
~u>h solution of choi"", and ..:Ii"" .. "",ins in"illed in these loch he"'""n u", to 

keep the 'y".m patmt. Figure 4-6 >how . . .. Ii"" lock. n.e",de,ice. ore '""'""ti"",. 
referred to .. lu!parin locu, . Ithough heparinized solution i, ", .. Iy infu.oo into 
the .. de,ice. os it hod been in ye"", past. It u.oo to be thought that infu.oo 
Ooparinized solution would be ,u perior to ..:Ii "" in kocping tOo", I. V. """" .. de,ice. 
patent. but this 1= been foooo 00< to be true. and tOo", are . 1so i"" .. ..oo ri.k< 
associ. ted with the use of heparin that ioclude heparin _ioouced thrombocytopenia 
(Hln. S.li"" lock. typi<.lIy ... iooicated fo.-. patient who ""lui"" short_tonn 
interm ittent I. V. infu,ion. of medic>tio",. " 

A change from • <ootinOOll. I. V. admini" .. tioo '" to • ..Ji "" lock requi ... . n 
o.-de, by . phy,ici. n or an ad">need-pnctice clinician with prescriplive . uthority. 
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F ...... ~ .• ,,_Ioct:. (U ....... ~_a..-A. s.,-SJ. 

KoDr< 8. E"IIIGl..: /("on ~ (,6 ', 1", I '""oj/i""..., .• od.lIpp«_ 
Ilivrf. N) ~H"'. JXIl:U2.) 

Whrn 'his on!« " vtri!;ed ........... ~. III< """"' ...... ",.poo .. tile ""';.,.. by 
.. plaini. tile .... "'" of tile ~ n.. n_ ''''''''''ply ... "2>IIa hi. 01 ...... 
IwI<h -t p<htn tile ......... ioIe "'Iu,,,.... ... i""ludi"l on I.V. drn>io& ki,. 
noruJqnOc """,. and .Iock tIt>'i«. and plaoeo _ .. ,t.< "", .. nt". _ ... tabIo. 
n.. lock d<vi« i. ftuUocd , ... ,h >ltrile .. hne and ","n t .pped. A J.. 01 $·mL .yrinV 
""" i. fill..t ... ith .. ..,;10 .. Ii ... u .. ,,,,,hod 10 II>< """""' port of II>< >ali ... lock. Ef "'" 
I"',;'n'·. LV. oct ... li .. i. Iocated ... or . ""'0' 0( 110.--. thon . >bon . xtoru.ioo 
,ul>< ""'Y I>< .. "",hod '" ,he .nd 0( ,he .. line lock and i. ,100 flu.toru "'ith .. Ii .... " 

Af .. , ,he of'll'<'P'WO "'1"'1""<'" io p,herN .Ad ,he pro«du", " npl.in<'ll to ,he 
I"'t;"n,., non".ril~ dra[>O i, pl-'«<l u ..... , ,tit 1"";.0", h.n<! Of arm .. 'Ocro ,he LV. 
"""" .... Ie i. locotoo . n.. LV. domp " ",lie<! .hu,. and if ,n LV. pump i, "...t. it ;. 
"'u, off . n .. the JOI " .. on infuS«! i, ",>led in ,he I"'ti<",', .-..runl, N"", .. rilo gl""" • 
..., donn<d. and ,he I. V. o«<o,.,i,. dressin8 i, o .... lully .. "",,1>1. Al\or .11 "[>0 i. 
",rn<>Ved. the nu"", plooeo ,he I«<finge. of'he _in ... , t..n<! O>n • ,ile on the 

"'in""" i . oppro.i ...... ly pro.imol", ,he 0 .. "01." "p and "l'l'h'" ~n'''' p""'urc. 
n.. LV. ,ubinK "di""",no:cIcd from (he h .. b of II>< I. V. 1IC<'e>. oIcvi« cathet<1-. the 

."P from the ... Ii"" Iock « the """" ..... ru.ioo ,ube i . mn<I\'cd. and the open mol of 
the wi"" lock or u"n...,., lUbe io C<>t"OItCIcd to II>< hub of the LV. -=00 tlt>-i«. 
n.. r"",fi..,..-lluo hod """n oppEy'"g ~(Ie ""'"""" ,,~ from the potiI',..', 
wn. 0IId wi"" i ... f .. oed ,." • .-Iy from the pn:fill«l 'Y""I< .. "",hod to tbe ..uioo 
lock. n.. t V. """" .... i, <>boon'odd_ly f""...,. .. p' of i"fil"-. If ....... ..., 
""""' ....... the .... ;. ~ .. deocribed earl;"-. 
~ ""'Y be .. "..,. "' .... n 1..u .... lock _ be pIIICC>d i_, ...., I.V . ..:au ..... 

Eo ...rn i ..... nee<. the ~ ""'" momoo ""- doocr1bed ill the __ 
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"Gaining Vo""", Aocess with • Shon 0\.." _the- N oedle C.theter," 1he key difference 
i ..... , ., the p>in' ,,'here the I.V. t"bi"~ i . 10 be COIIr>e<ted to the hub of the wnous 
~ <levi",,_ the .. hne lock with 01 without , bon .. ,.""ioo tubing i. ronnectNl to 
the hub instead. as d=:rib.d in this sec1ioo. 

Discontinuing I.V. Therapy 
1.' ... '0lI0II. or<e" devi"", mu" be ",,,,,,,"ed .nd • new >Cee ... ire found 

whe".,., the following occur: 

TIle cathe"" has drifted. and • portK>ri of the nthe"'r i . vi,iMe ""lS,<Ie tbe 

p .. i" .... "'i.· 
n.e cathete, has become Nntamin . .. d 0< it i ..... pected "'" the .ite h., 
become i.f"",..t. which rruoy be evidenced by red",,, .. he>1. and .".Iling '" 
the LV. access.ire ,,'ith 01 willloul red ""' . ... ,. 

n.e catbe"" has infilt ..... J into .urrouOOing """,-="1", "rue'U"'" and the 
.ile ;. 00 long .. """nt, . s evidenced by ".'olling, red.","_ and ",ode"",» 
at ,he , ite without . ppreciable infu.ion of the LV . ..,Iu,ioo.' 

11lromb05is or phlebiti. i ..... pecte<l . , the I. V. acee .. site. ,",'h",h .... y be 

",'KIe"""d by rodne .. , .welling. and poi. 00 polpation.-

Inln,,,ooo. ><ce .. rruoy be di>cootin..oo "ith "n oruer by the pol"'"'" physician or 
ad""""""-pta<."tice ctinOcian .. ith preocripti'''' authority.' When thi. order i. "erilled .. 
appropi .. e. the flU"'" then I"'1='" the "",;"m by explaining the .... ure of the 
procedure. A oonsterile drape i. placed under the patien"s hand or """ where the 1 V. 
access .ire i. locale<!, 1he m"se .. 'ashe> tus or her hand. thoroughly and has an 
appropi .. e dreWng oeIup ready 00 the pali.en", bedside !IDle that may include 
oonalletgen;" tape and • gauze dre .. ing. 1he lV, ct. "'!' i. rolled .Inlt. and if an I. V. 
pump is ".ro. it i. >hut off 1fter the ..,lutOon infused is ooterl in the patien", record 
Nonsterile glo>' ..... donned. and the 1.V, ~ .ire dre"ing i. rerJJOV<d """,fully. 
After all tope i. re".",ed. the m",e pl:ores the forefinger of the oondominan' hand 
",'er • • i'e on the >lin tha, i. "I'J'I'O.'i .... tely proximal 10 the c .. hcter tip and applies 
gen,1e pre""re, 1he .terile gauze dre"ing is placed _Iy ""er the 1.V. acceM site. 
and the calbct"" is .Iowly removed in 00< motioo. pulling un,il it is oompletdy 
ref1lOV<d , 1he gauze dressing then i, applied finnly over the I.V. """" .. ,ite un,il 
bleeding hasSlopped and is"pod in ploce with oonalle~""ic tape. 1he ,ite is .. oessed 
in 24 houu for any ""idonce of infection or thrombop/llebiti>: if there i. none, and if 
.... ling of the .ire has C«JImeoced. the ";'e then may be left opon to .ir. 
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Summary 
Pmp/><nl I.V. th<npy i. oommmly indic .. ctllO " ...... _"' d, .... ption in n"id 
ODd c_)1< babn<:-e. 10 rq>lo<c ... supplc", .. u bIo<)d _<>I<. ODd 10 
_in;"'" m<dicaliom. A number 01 I V. ICUOO ~ may be c/IooftI '" pin 
oa:n&."""""sII >hon ~"""·nccdlo C"II1bo1er> .... ,ndnlttl """"' <_.,olly. In 
Jf1'<f'd .• 'ftIOU> I<UU ClI_ .... 1«1ttl '"" IhII it " oIlh< ...w .... PI" ODd 
I<-fIIIb 10 """""'pli>tI ... i.- purpoooo. Pmp/><nlLV. b .... ""'" boo 1112i1Ginrd 
_opoi_ly 10 IhII 'y>O<'" ...... I~y """ poIt1I<y ..... -..1. 

Quiz 
I . \\luck oIlh< fd[o.· .. , ",1M: 1"'>1 , .. ,.,_ ""'"'"""'" ro. .... b~ 

p<"f1p/><n1l.V. IIM:npy? 

(0) To...,. ODd ~ fl~o:I ond '-)'10 di>'urbanc<>i 

(h) To Iqlbce Dr "'I'I'1o",,,,U blood oompoR<nlJ 

(e) To odmini.....- m<dico"ofIJ 

(d) To I""'"ide ~1ctaI ""tn,,,,,, 

2. WhICh oIlh< folkJv.'in! mi!h11M: • p.eferred pttiphoral ,.."" ... """' .. <i",' 

(0) A ... in ,h.o, lin ........ poinl oIlIe:.KHI 

(b) A 00''''''' •• 0.'' ......... rp.al ,...n "" . oondom,no ... Iwol 

(e) A medi. n ~ph.lio vein Ih.t i. ip<ilot ... llO!he.ide ",·hoe,.!he jW"nt 
h.od ol""vioo ... il lory Iyn\ph n<id< diO>«1ioo 

(d) A ... in in til< oondomin'nll<! 

3. Which of !he foll""'in8 LV. infu,,,,,, dev" •• i. ,ndi,.ltd fOl """.'ime-<llliy 
><Imini" .. ,,,,,, of. medic.lioo? 

(0) A >1«1 ",inpd.lippcd ,nfu.", dev". 

(b) A ""'" cwcr·1h<-1IO<d1o .00he .. , 

(,) A midi,,.. ova·1h<-1IO<d1o ,liii0,,,. 
(d) A h<pan« lock <k"<iooc 

4. An I.V. :ooIm,n'>tmioo >eI "","lei be <hanFd 
(0) CV<'fJ 14 bou .... 

(b) CV<'fJ4IIbou .... 
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(oj "'he"", .. ,, lhe .y>t<m i. contaminated. 

(d) "'''''Y oil"" ,ime. "" ... LV .• "",,. .. ite i. initiated. 

~, Which J»l1 of the o,..,,_,he_r.eedl. c.theter mu .. ",,,,,,in .terile? 

(oj The hub 

(b) The Hash chamber 

(cj The c.the,« 

(d) The COIloec1inS ,ubing 

6. Trm<p''''"' semiperme.ble membrme LV, dres.ings should be chang.-d 

(oj "'''''Y 48 hours, 

(b) "'''''Y n hours, 

(oj "'be"", .. ,, lhey.,,, soiled. 

(d) "" per protocol fof''''nspar<nl ",miJ><fIDfable "",moollle <h .. ings 
"'ben" gauze d", .. ing Ii.e> underneath the membr2ne. 



CHAPTER 5 

Central Intravenous 
Therapy 

learning Objectives 
After oompl .. in~ this ch.pter. m. learner "'ill 

Di><u," indio .. ;"". foc dd i"erin~ inln.ve""". (LV.) lher2p)' by ,be """,,,,I 

-" 
... De.cribe odv..,tog •• 000 di.advant.g •• 10 >electing rommon periphenl .00 

co"ln.1 ace ... , i ... "hen """,r.o] ,,,no,,, or"" .. i. iOO",.,oo, 

Compare .00 cont"", iodie .. ;"" fC4" perip/><r.olly in..,ned centrlll c."""o .... 
'""Deb! ""nlr.l! >000II. cathe",rs. perrutaneoo. ""nlr.l! >ooou. cathelef •. .00 
implanted pons. 

eo""...... """" b, r ... __ c:omr-. I ... C ... __ ....... '" , .. 



rl 
Jnfil""'" 
Vesic.n" 

I.V. Therapy Demystified 

Comp.re 000 coo",,,, LV, deli,..,ry setup fe.,ure. of periph<"'lly i...,noo 
""n, ... 1 c.1he ..... , wn"" loo ""n,,,,1 venou. C.,he ...... pe",u' .noo", ",n",,1 
venou. c.1he ...... and implan1ed ports, 

Compare . nd ron'''''' common >dvene even" """"i.,ed wi,h use of 
peripher:ally inserted ""n1r:a1 c.,he,en. "'n",,1ed cen",,1 venou. co1he'el'5. 
pet<UWleouS cen1r.l! venom C.,he1ef's, and impl.n1ed 1""". 

Key Terms 
Phlebi,i. 
Vol .. l"" l1I2Il<uver 

Indications for Central 
Intravenous (!.V.) Therapy 

Indic.,ion. fo.- «n",,1 I, v, ,he"py mirror 'ho", fC4" periph<r:aI LV. 'her:apy. 
lha, i •. cen",,1 LV. 'her:apy is in,hca1e<i to l"""'nt C4" Ire., disturbance. in flu id and 
e""trol)1e bolance. to replace Of .upple"",nt blood romponen". to administer 
"",die.,i"" •. 0.- to provide. par<n .. r:aI route fo.- delivery of nutricnt>. 

In ~ener:al. odmini>toring any ",I utioo by the cen",,1 I,V, route c. me. gre>lcr 
risk than administerin~ > ",Iution periphe ... lly. 1Dere i • • great<, ri.k for 
i.trogenic. lly indoced .. p.is. thromhoois, and air emboli.m for patients who ha,.., 
cent ... 1 LV. lin<> than fOf tbo>e who .... e peripherallV line •. Patien" who have 
cent ... lly in",ned I,V, Ii"". ore ol", ., incre.sed ri.k fo.- l"""ut1lOlbor.u and 
"mothor",. which can occur during 1he time of c.1heter i....,nion, lherefore. t"re 
are .pecific iooic.,ioo. fo.- initi>ling and rruoin",ining centr>.! LV. thenp)'o A ge""",1 
rule of thumb is til., 1he be""fi" mu" ootwei~h the ri.k> whenever ""ntr.1 LV. 
1her:apy i. pro><ribed. 

Pffiphe ... 1 LV. Ii"", do not "'00 to main,"i" 1heir pate""y after 4S-72 boo,.. and 
1hey infiltrate. "",anin~ that 1he ve.sels become f",~ile and .,.., 1heir into~rity, lhe 
LV, oolutiOll then infu"" into the surrouooin~ ti.""" ",1her than into 1he ve.sel,· 
Patients scheduled to be rruoinuiDed OIl LV. ther:apy fof • .,ver:al dol", w.,.,ks. or 
month> mu" ha,.., ".ble LV. a«e», ff periph<r>.1 LV. ,..,,,,,,,s acee ... itos were to 

be rot>lOO repe."'dly every 2-3 d.y •• finding suitable heoltlly ace .... ite. quickly 
,,,,uld become difficult. 1DerefOfe , patien"" ho . re expectoo to require LV. therapy 
fC4" more than 7 <by. ore candi<b",. fC4" ""ntral I, V, 1he",p)'." 
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cccccccc=-c,OCC"" ,,-hm ,'~i", lha, a" =,,,,d u,' 1.1< thin",)' ik>';C<J /0" 
,"'ir ;nl'8,il)'; and I. V. wI",ion infuu. inlo ,u"".ooing ,i"",,. 

A gre>! ItIlIny pII. rmacologic 'gon" are admini.l<red intra'..,ooo.Jy lru.1 are 
""sic.,.", V<Mean's:,,,, .gen" thaI mayc.u,", blistering.' Thu •• ",ic.n" COIl c. u .. 
significanl venou. irri~ion that lypic.lly i. '""'" pronooncNl in .ltIlIller ", ... 1 •. 
Ve.icOll" ""'y cause infl. mmalory change. in .m. ller ,..,,,el •. > condilion ",ferred 
to "" plll. bi' ... • Phlobt,i. o.u.,,, "'" only pain .nd di""""fort fo.- the palienl. but it 
.150 can rompromi .. the integrily of venou. acee .. . nd palmcy of I, V, flow. n.ere 
are many pII"""",,ologic 'gon" th .. are ,-",ic""". bu, :rome .ignific.nl general 
c ... gori .. include chemotherapeutic .genu and vuopre...,... (e,g .. dopamine). 

n.e deli>ory of ,oW paren","" nutrie"' ",Iulions via the peripheral roote .1", 
can c.u'" pIIlebt'i •. 1herefore. another common iooic .. ion to initi>!e ""ntral LV. 
lher2p)' in • paticnl is to deli, .. r nutrilion.lly romp/o,e pa!<nl<ral "Ulrition. 
Nutritional ",Iution, deli,-cre<! by the central LV. roole ""'y include tot. 1 pa!<nl<ral 
"Ulrition (TPN), in'ravenou. fat emul.ions (IVFE..),.nd tot.1 nUI""nl admix,ure. 
(fNk). which are disru»ed in more detail in Choptcr /0, 

Central Venous Access Routes 
There .""", .. ral routo. by" hich cemral veins migh' be ",,,,,.sed by I, V, line., 

which"""" com...,.,ly u'" .peci.lly de.igr>ed LV. c.thetors, II i. p"'.ible to thread 
• Icnglhy 1 V. c .. heler by • peripheral aoc= .ile in'o • cent"" ",in. n.e .. type. of 
peripherally """""00 ""ntral c.thete" are referred to .. pmphmlll)' insmro 
",",rat ro,h"". (PICC.),· I n""nion of Pice. does not cany the risk> of hen-cIllo." 
0.- pneurnothon' .... 1 might occur when ",nlral .ite •• re rued fo.- ""nl",1 ,-< ....... 
access, Other venou. or""" .i'e. are ",nl",1 and commonly ioclude lhe .ubel .. i"" 
vein and inl<rn.1 jugular ,..,in and Ie .. commonly the e<lcrnaI jugular vein and 
femor:al ,..,in.' Theexrem.1 jugular ,..,in tend. 10 be a I ... ".ble . ile than lbe intom.1 
jugu l", ""in 0< the ",bel"ian vein and therefou i. not. preferred fi"'_line I''lle 
access , ... ",1, The fomonl acee .. roore rends 10 cany gre>1or ri.k. fo.- "'plicemi. 
gi, .. n its proximily 10 the anu, and urelhral ori6ce and therefore i. 0100 00< as 
prefo",ble. fi"'_line ,.., ... 1 as the inlernal iUglll", vein .nd . ubel.vian ,..,in, Con,,,,1 
I,V, line. that are acee.sed by conlral sire.ltIlIy ioch .... tunnelNl cenlr.l! ,-ellOO' 
c. thet.B. percul2J>eoo. cen,,,,1 ><Il00. c .. here". and impl>ntNl port,. Each of the .. 
will be disrus>ed in the following sertion •. 
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S,~ Bu.,r 

Th, _____ wjn and ,h. ~_~_~~_"';n aIY bo,h p"i",ro fim. 
lin< ,',nou. occ". ,j", for jflUrfWn of c,",ral , .• ""'" cal/t;!",., 

PATIENT PREPARATION 
Many .U'e regul .. ioo. and law. ""luire Ill .. pa'"'o' informed ron","' must be 
obt. ined prior to initialing a ",,",ullV. line. iocluding a PICC Ii .... If Ibi. is the 
c ..... the nu,"" must enwre lhat ,hi. has""'n obt.ined. Competent adult patienll 
preocribed ""fltr,o] I. V. !he"",y r.hould fully uOOe .... and the in"'oded purpose of the 
th.~. the anticiJ»'oo Ie"glll of time that the the",p)" will COIltin .... and the ri"'. 
OS5OCi .. od with this !he",I'Y' Prescribing ""nlr.11. V, t""~ i. =< .... ,d f"q>atienll 
whose p>temi.1 ""nefill oo,w.igb the potential risk, of the",!,),. Any OIl, .. ".., ", .. nil 
that .... y be • • "",i >ted ,,'ith ,be infu,'ons. with It.. , .. nous acee .. device •. 0< with 

the J>I'OC"dure u..,.j to go;o """",,I '<DOlI' """" ... hould be discussed ,,'ith .,.'ienu 
prescribed ce",,,,1 l.V. lhen.py before it is begun 50 lhat <hey may nuke fully 
infonr>ed decision., ben when it is the opini"" of clinic i . .. ,ha, initialing LV. 

therapy i. much more beneficial ,han hannful to the I"' ",n', decision. made by 
compel.n, patients to refu"" ",,,' men' must be honored .. I.~ally bindin~. 

Stand>rd 10 of the S,~ndard9 of Pracria promu l~ated by the Inf""ina Nu .... 
Society (2006) rec<>mmeoo. that inf<>rme<l ro",.n' be obWned from all compel'''' 
adult pa'",n" [>rio. to ini'iatina of any t),pe of LV, the!2py.' In in.taJ>ce. whe ... the 
pat ",n' i. eith<r not NI'IIpctont to gi .. ron",n' Of i •• child or adel •• cm,. th< 
I"t ",n", legal repre>en"lti,.., must gi'" ",men' [>rio.- to ini'iatin~ ~n",,1 LV. 
th<!2py, Moo' ethici ... agree that while obtainin~ ron"," of children 0.- ado""",n" 
i. not Ie~ally required prior '0 perfonning ""Y in",,,i,,, int<rwn'ions 011 tl><m. th<ir 
.... nt nonethel .... lx>uld be ooI",ited, A. i. true with ""y procedure, th< nu ... 
explai ... the nature of the""ntr.l! 1, V, Ii"" in>eltioa to ,he patient in ad'""",e. a",,,'olS 
any G",,"ioa. the pa'ient ""'y h .. · •. .00 olloy • • ny procedurolly related "",ie'y th< 
patien' m.y "'perie""", 

PERIPHERALLY INSERTED CENTRAL CATHETER 
Pmpherolly in"ned cen,,,,1 o. th< .... (PlCC.) ore indicated for pati.nt> who 

require cOII,inuou.o. int<nnin<n' LV tl><r.py for atl ... , 7 day •. PICC. may remain 
in p~ foI up to ~I mon,hs, Plcc.are i....,ned in'o ,'ein> in theOll"",ubital 

[<>WI.oo are threaded until the tip of ,he c.thcI<r .. ",,1><. the 100. .. " third of th< 
supenoc vena o'v:o.ju" . bove ,be junc'ion of,he righ' auium' " Figure 3-1 di.pl. y. 
th< cOfreCt pl"""""'nt of . PICC. 
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sbould<r. >cross the ..... klerto the >lerna! OOIoh. and !hen 00..'" to the 
third in'o"""",,1 space. n.e length of ohi. "',,."".""'01 pi"' I em i. the 

appro,imate le"gth of c.tIlCIer .... ' should be ""lectoo, 

II is poMible to trim <. theters fC4" • beltor fi t. but the <. ""'tor mu,' re"..in 
Slorile. and "", .. fore. the nur.., ",u" en,m. ,ho, liIi. done 011 a >t<rile field 

".ing ".ril" '"'l" ipme"', 

o..c., the appropri ... PICC i . .. lectoo. other equ' I"".o' that should be galhered 
i""lude> the following: 

One ,," ... ;00 ,ube and c. p for """,h .,""". port 00 the <."""er 

A ,ingle_use lOUmique' 

A Pice Of """lnIl lioe acee .. and d", .. ing ki~ ,",'hleh m,y rool.Oin the 
foll",.-ing: 

l'ovidone-iodiDe swab otick> and alcohol ,w.bolic k. 

x~ 

A". .. hetic agent .• uch .. 1% lidoc.i"" or • denrW ane.lhe1", ore.m 
«.g .. EMU, oream) 

s.c,'"",1 100mL .yringes fill..t with ,terile 0.<)% oormaI ,.Ii". (NS) 

s.e.·"",lll_G needle. 

s.c,'"",1 4 ~ 4 ioch and 2 • ! inch "erile pULe paod. 

Tran.parent sem iperme.ble membrane 

Sterile drape to place under the patien", arm 000 • ".,il. f""".Ir.ttN 
drape to place ,,><, the pa,;"n,", prepped .."""ubit>1 f""", 

T",,~I to roll . nd pi""" under ,he patien", arm. if~ 

H<p. riniu-d fl",h solu,ion (e,g_. 100 un ilS heparin/ruL) 

f'rotecIi", """k, gt",' n. and goUle. fo.- Ih< nUr>e. plu •• mask for Ih< l"'I",n' 

Two I"i" of di.po>able ".rile glo .. " 

Gaining Venous Access 

Af...- "'" proce<lur< has been e>lpl:tined '0 Ih< I"""'n'. informed «,m.m ... been 
obt.ined.and the """e.",), equip"",n' has been gathered. the nur>e thorooghly..-.d 
.igorood Y w .. he. his 0.- her h.nds and fore""". using >n1i",p'''' ><>2p fo.- 60 secoOO., 
He or >II< then ... i", Ih< I"' ie'" to . 00...1 rerumbrn, I""'itioo. gen'ly ... ist. the 
pa''''''' '0 abdOCl "'" preferred arm (e,g.. oondomin",,' arm) '0. 45_ to 9O--degree 
angle from ,he torso, .00 begins Ih< "'I" to ini'iate venou. -=s., 
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A prot«h'" , .. o, .... rile drape;, ploctd un<ktthe pat","",.-rn. 

A .in~ ... """"'>qIIt1 i .. ppli<d 10 the pac;'",', "I'Jl<f .-rn i"" 1><'-' the 
u;l~ ' It ;. ffl'PliN "th"y e""",!h 10 panially obotrui;, ",:I,''''' "-' but not 
If) lith' .. 10 obwuf:1 ""';aI Row. 'The pac;. ........ ,hea i. danVed in • 
drp<ndmt p".""'" for opptW., ...... ,y 1-2 ""_ A roll ""'y be pIao<d 
....... the poI>tnI'. UP!'"" arm. 'The pol;' .. may be "",ned to nub. ~" II> 
f..nh« mrou .. ,.....,... d, ...... _ . 

'The VftfU. .............. If) d>oI .... ...,.. can r..I • ~ .. tc ... it1bIc fOf' 
oocn&. 'The ,~, ... "'- .... preform! for _ ,""' .... the booili<. modim 
cubotal. ~ <q!IWoo ~ ..... ' .. 'lid .., "'-'~ ift B .. 5·2, S" .. .., ......... 
II> detcmwoe ...,...,.,. 'hoi mop fttl __ T_ ..... ~I, .... 
.....odrd" Ahro the ........ Ienrd. die ~ it ~k_. 

If, .i .. i. R~ ~ theft ;. OIl <'"'" or_y_. ,he h,,, ""y "" 
clipped .. itlo ""'-J but .:II .... vcd. S ... ,,,,, .... y I=b ift ~ 

~ """""'" the .opmod cl """""'I ......... " 
Thr ...... ~Iy ~ I r""" IIWII Oft , .... polornt ODd ""'" <10m , ~ .... 
""" .... ODd f""" m><k. 
A ..mk tirld .. """ ...... """ ~u'pm<'" ,1>01 ;, pock«! "<rik is dropped 
onto "'" ,,<rile !;old. Thi, .... y ;""Iude I*kcu of , o",e. ~ 
.. mipo""uble ..... mb<aneo. 100mL .yri"!d- ond IICrile.po<k«! ow. of 

, , 
, I 

FIpr< 5·1 ............. _1Ol -. (Uoed .. lilt ..... ,,01 __ w, .... SE; 
IIunoIar _.u_ -"v, _ "--. "" .... St.1..<Ioh: lobby. '_:.M_I 
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lidoc .... and .a1ioe, Some agenci •• and hoopilal. >lock , .. dy_mode <:en."" 

, 'eoo,," """" .. t its with all the ~ equipment pa<k..t in.ide!he 
Slerile_pa<ked kit. 

1he "ur>< don. "'" fi", pair of Slerile ~k",.es . 00 prepare. !he catheter"" the 
.. erile field by fluming it vi. a11 Ill""'ns willl ... rile >.ali"" (i .•.• 0.9% NS). 
1he eXl<n,ion tube. likewi .. are flushed and capped. 

A "erile dnpe i. plored "!>de, the POI;""", arm. 

1he I""i.ot". iden,ifi..J ,..,"",,, or"" ... ite i. "",pared by c!e.".ing it 
with .Icohol ..... bs in • eircular motion from Ill< <:ente, portion of the 

intended ,""""ss .ite Ott,ward to a total di ..... '., of 10 'OChe>. Thi. mu" be 
"'1""' 00 throe to fi, .. 'i ...... Th;, i. foll"""oo by <lnn.ing ,lie .ite .... illl an 
"",imicrobial ".,.b of povidone-iodine solution ",inB the """'" motioo •. 
n.. .ite i • • 1I0wed to dry fC4" "' Ie"" 60 >ec<>nd>,' 

1he """"iq"'" i .... applied. the first !"'i' of glc,,, is remo",d. and • 
second pair of ,terile glove. is donned,' 

TIle !",'ien, ', . rm i. dr. ped with •• 1<ril. fOD<,lntoo d'2l"'. leaving on 
"""ning 0><' tbe in'ended >CeO ... ite. 

11>< .ite i . . .. ,tbcti",d with an injertioo of I % lidocaine 0< with derm.1 

one>th<ti< <"''''''. 
n.e ",Iected .ite is """."sed u.in~ the " .. he .... , introducer need"" Or.ce 
""""'" i. gaiood. the "ylet i •• m'ly pulloo bod until it i. ",,,,,,,-ed.:md the 
introd"""r i. "h .. need, 

n.e t"",niqUft i • .-.1<..00, 

n.e < .. he .. , is od,,,,,,,,oo ,m'ly over • period of ~_IO} minu .... <beclin~ .. 
intermittent in"""..1s by oltcrn ... ly aspir-.ting foI blood retum.oo Hushing 
with .. line. When the c. theter 11M od,~ h. lf,,'.y. the p"tient 5hoold be 
.. led to tum hi. 0< her heod to .... rd the r.hou lder of the in_ion , ite. ",,:I 
the introdocer then i, ",me.oo, n.e ""minin~ length of the <atheter then is 
ad....oced. and the guidev.'ire is removed ,1",,'ly, " 

Bk .. d i, ooce more "'l'intoo from the <otheter, .00 more ",Ii"" i, Hushed 

throu~h the 'f"em. 

n.e e"e""ion tube(,) of the oeIup thot i5(...,) primed with .. line are <>pped, 

n.e >i .. either is secured "'ith the m:"lOfac' u",,', PlCC ,tmili"'tion device 
0< i. 5Utu.m into ploce, A ,terile dre .. ing i. placed 0"" the >il£ .... h"'h may 
ioclLJde • sterile gauz.e dres.in~ with. trallSp""'nt .. mipermeable membrane. 

Acre .. potU are Hushed with heparinized Hush solution. 



CHAPTER 5 Central Intravenous Therapy " 
Tho ..... ..Jbm< ol .......... ...,. and k""" ol.o<httt< iM<fl<d ..J initial. 
at ....... ,,-ho .. or1<d "'" PICe .. " ...... i~ i", OIl "'" dte<oin;r; IobrL' 

c_ pbccmmIo< "",/iod ","".<hat ~"'Y pri<Ir lDi .... ....,., ol l.V. _. 

Tho proccdUR is documrn .... "I'P"'I'ri.,ety i~ ,he pol ..... ·• 1KOI'd.' 

Malnulnlng Venous Acens 
PICe a<c:no ilia do _ ...... 10 be roIlIed "" ............ _on Ihrombooic ... 
~ .. susponod ......... ~ is • _rre of ;.fecI-. If. PlCC ~ ... 11«"".,. 
partially">IocIpd. i, sboulel _ be fnd.--ed .• Cau.oe dra.oI"" "-lei be ...... ,... 

~ 48 boo .. and ,,1><, .... , they..., Ioo«-ned Of ""ltd. c;-.., _"" ..... 
... ve • ~ >c"""" II ........... "'Inn< overlay .... ~ .. if they _ 
pour.n..u.p and dwot!"'~48 _ . ~ ..... _ . ~....,;-
",'u"_ " .. ",tUB< .. i_ pu .. ""'Y he .~ .. "'f .......... y .. ~ 
1 doy'''Ion! .. they "'''''',~ ontaa and __ led. 

Tho ..... ipmrnt .-'0 """"'" • PlCC ....... '" i""l ...... "'" folkMi"" 

Mm 
One pail ol "",,,,.,,100 I"""'" and """ po" o(""';k ,low> 
AkoIooI ... ..,. 

P"· .. idone·iodi,,. ."""" 
o..,..i", 
• 4" 4 """Ie puu and top< or 

• Tl2iloparcn' "'m'pt'm<obl~ .... mbranc 

Many liW\.fa<1"",r". mm:., "'lI<ly.m .... ~n' .. 1 l. V. I, .. d", .. ing ki .. ,ho, lend 

,,, i""lud< .n the pn:cNin!! '"Wi;" ,n • "'lI<ly.«~,., pock •• e_ 
Tho fol .... ·i"l! ,1<1" ok«ribe 0 prot"'.'" thol mi,hl be fol ........ to chong •• 

PlCC d~ .. inl; 

Tho nu"", 1horou~ly . nd "i,,,,,,,,,,y " 'io<he!. hi, Of he, boM. for at 10"" 
6Osecon<h. 

Tho n".~ 0( the prot"'.'" i ... "I .. ned '0 the poI"Ri. and any que";"", 
.... ~1Ii may hove ......... "r«I. Tho poI"nl i, ......... ,nlO • oIorul 
IKUmbelli pooitioo. and ,II< po1itnl', heod is ,"' ..... .., ..... ~"f.<in' ...... y 
from "'" PICC onocnion " .. . 

Tho ,<erik """ipone'" i • ...,. .......... '" 0I0eri1e t«h_ and art ..... f ... 
fut~_. 

Tho ...... appI;'" "'" nIaoII and"""""';k Jl<wu. 



" I.V. Therapy Demystified 

11>< n" ..... gen'ly "''''''' .. " ,he dre .. ing. o"",fully lining it from ,be in",nion 
.;Ie 50 as 001 to di<lodge tt.. c,,"'Ie,. 

n.e ;.""rtion .i .. and <.the"" are in,pected fo< . ny evideoce of drifting, 
<""'king. infection. Of p/llebiti,. 

n.e nu,,", remo',,,, lhe IlOIISIeriIe glo,-", and doo. the storile glo,-e>. 

n.e .ite i. ole.nsed ,,-ith . Irobol .wab. from ,he <enter of the ;"",nion .it. 
ou, .. "2Ill "'ing > <ircular mo<ion. n..lioe ,Ilen i . dean",d willi an . lcohol 
.".b from the insen,OII , ite to the end. If .. lIu, .. are pre"'"'. ,hey ore .1", 
cleansed with alcohol. n.e .kobol i •• I""'ro to dry. 

11>< .i,o ,he" i. cleansed with povidone_iodine .wID. "'ing (he """'" 
tochnOq"" . , describOO previo .... ly fa" cle"".ing ,,'i'" . Icobol .wab •. 

n.. .ite is dr .... d per "S"OC)' Of hospital policy using .itber • lI"uz.e 
d", .. ing or • lnUI'J>af"n' ><mipe""".ble membrane, If. gouze dre .. ing 
i. used. the ."... of the d", .. ing must be ",>led rompletoly with tape Of • 

tr=parent oemipem .. ,.Me meml>r.me. 

n.e <ble and time lhat the dre .. ing ,",'as ch2ngoo. the gauge .od length 
of the c.lI>e1 .. i"5ef1..t. and initials of nune ,,'he performed tbe dressing 
change .... written in ink 011 the dre .. ing label. 

11>< procedu re i. documented appropriately in tbe patient". record,' 

1here are some octivity .nd proceW",1 re>lrictions tIIat patients ...... kl be cautioned 
to adhere to 1""""'" functioo of tbe Pia:: fC4" the Iooge" time p""ible. Blood 
pre»<>re reading • .00 ,'enip'lIl<1w<o> ...... Id DOt be pcmtined 011 tbe """ that 1= the 
PICC line. Patients ","51 be c ... tioned DOt to get the Pice dre>.>.ing wet 0< diny. 
Dr ... inS' should be ro",,,,d with. prot""ti...., banier ,,'ben patients take ...... "" 50 
thai they co""", gel wet 01 O!herwisoo ""'t2minated. Activities like"i .. should be 
",>Iricted that cook! either d:omage the cadr"', 0< c ..... the calbctcr to drift. n..". 
include lifting of objects ",. ighing nx>re than 10 poonm ond any orn:,'ities thai migt-. 
entail r"p''''lod u .. of the """ 01 thai mighl cau", the el_' to fie> repeatedly. 

CENTRAL VENOUS CATHmRS 
Centrol lV. cathete" i .... ned into cenlral "'00II0 occoss .it • •. including the 
",bel.vi"" , 'ein, the internal jugular , 'ein. the e.,emol jugular ",in, .00 tbe femoc>l 
, 'ein. are in",rted oithe, .urgically C4" perrut2lloomly, Central 1 V. calbe",,, that .... 
in .. rtod ,u'>lically .... in .. rted in on operating room C4" surgical ><lite .• nd Iho<e 
in .. rtod percul2IIeoUily .... don< at the patien", b<xhide Of in 0 procedure or 
tr .. 'men' room u,ing ".rile technique. All cenlr.II.V. catbe""" that u,", a centnl 
, 'eOOll' """" ... ite m ... ' be i .... rted by phy,ici"", Of by advaoced_prxtice clinicia .. 
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"",h .. mne prxb,ionc'r>, "_ mid",·,,~. "u .................... and phy>ician 
..wunu ... 1>0 hove ,he ".,IIo<'ly 10 do 00 by tht" fUptt",.. ... ,. _ of 

mood .. ",. and " ... i .... Pot"'n .. """""" .... ""IaVtall u iusul>< ...... _ ocrr....J 
diftctty by crn<r.d 0 ......... hove 1 hc:'s/lttflC'd n'" ol~. pn<1ImoIbonx . 
.... omboIi>m. do .. ,"""' .. and .nf""' .... • 

C .... r.dly .n...nod I.V 1._ !ftCiudo 1tJ<I .. 1od""""", and .mpllUIUWo 
pons. T.....,1cd atb<tcr> .... 00 .. mood b«..... !hoy .... O«'....d throup • 
surpcoIly oru ........ __ ....... 1 IbM tht <aIhtIet "".-..- bet"'ftfI h ..... OIl 
tho d .... "-,,IL ')-pocoIly bet,, __ tho .......... and 1 .. ppk. and tho vnn. typi<olly 

tho _b,-ion ...... T ...... 1cd C1IIIItIcD .... " •• ain 0<CeU-.... t.t>bil~y Ionr and OR 
aoooci2ted ,,;ttI omoIlcJ.-. '" .. f«1>Oll.t..o __ ltd .......... ~ .... ," n-
o""., .... fnll"'" o..:roa ""If. til tho "-,,II .. II ..... hat ........... , __ by • cuff 
'" Ii_ 6 ...... Tho. ~_ " ..... __ tht d...! r.......,... of pnw1di~ Ii<>< 
.oabil~y -' p"",id,"Io borner IbM .. <fillia,,' fu ~ to .......... and ttl ... 
tb, • .-oru tho ... hom p'n'~""-oo tho ........ I .. tn." 
I~ poru "'" inoMcd ... thai poII<'nli "'")' ....,.",.. iNrnninrn, 
~ of d""_,,,~,,,, irfeI\I" bIo>d "" ..... .,Mo.. and~ ..... nutrirn .. 
OWl' --.no! montho. n.c.. poru 1100 '*' ............... fu ",'iIhdra",-"I ol blood 
sp<ei ........ I'ob< .... ,,-loa ho,.. ,mplalllabIo poru f~dy ho ... OOll<ft and ..., 
up«Wd Ie> ~ ... ...,...., -.. of~. Often tho.., poli<tH 0100 
"""" wtbmj, blood sp<e' .... n' 00 thai ...... 11> from iab<nI<o<)' ona1y.=,,'" be.....J Ie> 

guid< th<npy, Blood sp<e, .... '" may be ",lMno .. ." readily from tho 1""' ... vinS oicIr. 
pa6<nts from ","I"pi< "'ml"' .............. So !hoi tho m'''''I"..' .... ot\ tht .. porIJi ... "'" 

rupI.rM,O opeci'" ~"11IO<d1t o.11od 0 I/"~, ~tdl~" .«d. Figu'" 3.3 """"",. 

~!-.l .........-__ .,.."._.1 __ "~. (FrIB 

s..-.... ~SJ._B. EmOL"'" ..... &F.,. ·. ' · I ''''fN''''''r-lIIo«1-
UP!'<' _ x ...... ''', Pt---..-lbIt 2OOI.I'Sl.) 



~~ .. ~ I.V. Therapy Demystified 

a typic.1 implan .. bk port with . Huber ..""lIe, n.e.. <Ie.ice. are insrned 
wOCu'''''''''''''ly on tile che" .... IL and the ",bda.i, n ".in i. the mo>I rom....ruy 
",Ie<.wd ,onoo. """"" .ite. 

P"", ... """."I)" i"..ned """lnl o. th<tcr, may he in",n..t at the b.d,ide, n.... 
t),pe. of <00, ... 11. V. Ii""" mu" be i...,ned by. J>hy.ician Of by an adV>OCed_prxti.ce 
clinici.n ... de",ribed 1'"',;oo.ly. n.e nurse typic.lly ... iSl' d"ri"~ """" .",ril. 
procedure., and ,be equipment ,,"up i. >imilar to that "",d fOf insenioo of • PICC . 
.. de",ribed . arlier. The :oc<ur:a'" pl""e"","' of ,he .. Ii ..... 1 ... mu" be ",rifie<! by 
. ... y. bef"", oolu,iom can be infused .. roly. Figure ~-4I"""'n" '1<'0 illustr:ations 
of perc"'""""",ly in",ned cen,,,,1 c .. bel ... 

There are "",oy differen' t),pe. of """",,I ><oou. <.!he .. , prod'"'« that <, n 
be .. 1"," 00 fC4" any g;.on patient, Some catheters haye multiple""""" pons or 
lume". ,hal may be u....t fOf infu.ing multiple 'ype' of solution •. Fi~ure 5_S """",. 
two rommoo type> of COl""""_ one ,,'ith •• inSIe lumen and another with a tri ple 
I""",n. 

' "'gYr< 5· ~ C",tr>I ..... "". <><hel<t>. A Subdavian ~tn.1 V<'OOUS calMt<f. B. l"t<rnaI 
ju£1Jiaf c ... tn.1 ,-.....,. c.u..t<f. (U>«l "'ilh penni"ion from BemwI A. Snyder Sl, 
](ozief B. Erb GL: ~, .ti Em', F-'''''' of N."u.~, 8th «l Upper S-addJ< Ri,·", 
Nl: Prnltice-Hall. 20011: 1~~7 . ) 
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, 
~. -. 

• 

" 

'1!i." !.! c ... 1111 __ cw ........ A. 510,".100""", II. TrIpIo.I"""" """""". (" rom 
""_ SEc v ...... "" AIT .... I""",~, <Md , __ , )!II 0fI" ~ll.ool" Mooby. '_71.) 

PolieDIS "'jlll cmlBl l.¥' li ........ ~ ma .. uaift....,; .. drew ... O"o'ff lhrir ><=OS 

s.iLn _ .... the ...... I~P<> '" ""';op 111M <OVef PICe I""";"" s.i .... n.. 
scbodule ODd lOch ....... r.. -Ii", _Ilreoouip ... v;,..wly the ........ ""-
dr>cribod (lFP'iou>ly r.. ohaJlpll PlCC ......,.,., ..... druunp. 
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Venous Access Device Adverse Events 
A, note<l in Chapter 4. any time that lUI in ..... ' .. procedu re i. performed ond a 
forei~n objec1 or de,'ice i. inserted into> !",lient. there :ore inherent ri,b. 11>< >ame 
ru~ of "'umb Ill .. guKie. whelller or not perip/><",I LV. ther2py i. ;00",,,0<1 guKles 
indications for centr:al [,V. m.rapy. Th>1 is, ,he benefit> of cen, ... 1 LV. ther2py mu" 
""' .. ..,igh ilS ri,ks before i, i . rr=ribed for lUIy patien', A[though ><>me ri,b are 
Ie .. commonly " ""';"00 with cen,,,,1 LV. ther2py than wilb perip/><r.oll . V. ther2p)'. 
there ore other pot<nti.lly Icthal ruh that ore unique to ce",,,,1 I. V. '''''''1')'. Ri,h 
""""i.""l with the use of centr:al ,'moo. orces. device. ,/", mirror ri,h .. "",; >100 
with <he u<e of periphe .. 1 ",nou. lIoOCeM de.;"". i""lude Ihe following: 

Acre .. !Iev;c., di.placement or "drift" 

["fil,,,,,;,,,, 

f'hkbiti. 

Thrombosis 

OIller ad,'""", eve"'. that may oc<ur that are "niq"" to ,Ile ...., of ""n, ... 1 '000.1> 
access deviee. i""lude 

Air emboli.m 

n.e "u"" mu," mooi.Of oarefully for evideoce of ony of lhe>e OIl .. "" e>en" in 
patient> woo ore recipie",. of """",,I LV. ther2p}'. In particular. ""ces, de,'ice drift 
.... y occur, wruch C2/l become ,i,u.lly evident by noting that part of the c. thctor 
has drih<"<l oo!Side the acr<" .ito. Thi. ocru"I." rommooly with cen",,1 "'00II, 
aoceu de,;"" til., .re wtured in plao~ and Ie .. , rommooly ,,'ith the""" of tun",,1ed 
c.theteB 01 impl""toble port •. 1be moot rommoo cent",1 '..,1lOIll :occe .. de,ice. 
tim become di.J>I:oced in tIIi. f .. hi"" ore PICC. thot ..-e 00< "'tured in pl",e . 
• speci.lly if they are plaoed in the dom in""t Illm. When drift occurs, the .ite i. 
coo.idered ,iol.,<"<I, and the devi", i. more li kely to become rontamin.ted. In 
additK>ti. ,ite infi ltration i, moce likoly to ocrur. which me"". til., the ,..,in., the 

,ite;, <brruog<"<l, c"",ing '''''page of infu<ed soluti"" into the ,urrounding ti .. oo •. 
fnfi ltntK>ti typicilly i . .. ideocoo by redne ... ,,,..,Iling. tendemeso, and • e<oI 
""nsation "' the ,'cooo, """' ... ite. In gcncnl. """=er. infiltr:ati"" <>criB moch 
Ie" commonly wOen • centril ""000' >cco" de,ice i. u<ed tl1>n when> ""riphenol 
".000. >Cee" device i. used. 



CHAPTER 5 Central Intravenous Therapy " 
Ace ... d<vic .. rooy boc:omo: oo, .. ",11\OIN """ d"'B ...... as ".<1" fOl bIood_ 

borne poII>op:n .. TI". """"" 1I>0oI commOIIly iflhe <Itt .. ,,,! he,,,,,",, soilrd '" "'<1 

'" if tho 1.V. almm", .. i<on II". ""up he,,,,,, .. d_1>OC1ed """ """l2tninolrd. 
Ccnwni_ of tho .... i« Il'1O)' ,..,..,M ift ><pOi. lhat is ov~ .y.,<mkally by 
rev« (or • low I<mp<n'''''' in pM""''' ,,1'110 ..., i~ dliU .. rip. 
ODd Ieu~ .. ,v. on i"" ...... ,n bond:o Oil 1h< "hI(" blood ~'" ilill" .... ...w. 
DrI:vi<e-....",i.oo<d _ """" .-. coontnOIlly " 'o\h _ of ",nlrld ~ ..,.... 

_ ",lI! p<np/IenI ~ .-s. ConlMnoUlIOll of Ih< .... "'" abo "'"l' he 
impIic:oIrd im ~"! pIIIcbiu .... 'hO:tt may he ... ~ by rodneu. .~m .. ODd 
paio "" p<dpoIiom of tho ...u.o .. tc. A p"ipoN< <ord .... y he rok .. tho ..... """ 
t-U1rnl1hi .... "'"l' he ........ . 

M ... r ......... of't. ... , ....... oeftd 10 DlOITOIlhoJc oIpIold><" .. but thoundrrlyill, 
au< is Iliff ........ Wbm "o ... ",b", .. 0<aJtlI. I d., hao r."".... .. tho 00CnII"~ 

This ill.,...... .-,"', .. , .... 1Iy by on i""""pIiOIo .. del""<'Y 01 I. V . ...au""" '" by 
;'np"",tlyllDhi,.. tho I.V """""'"......., he\ .. ftIO 1h< deh....,. 01 .-....; ........ 
boI ... infu.o.-. In ,.nmd. "",,,,,,,I ",,-.......-eu ~ ~.-. prone 10 ronnlng 
Ihrombi than ..., pmpbrnol __ 1oOt"eO ..... ""' • .",,.,.. ... IbromIIu< f"""",;"" 

""'y _ <_ probkm ... " emboli " 'hen!hey ~ kntcd UI poriph<nl-=><l .. !hey 
can boc:omo: lethal .... I"""'"'Y emboli if !hey ~ puen' ,n ",nlnll ,,.. .. 1 .. 

Ai. emboli .... y foom if oi. is '"~ ,nIO • ",nlnll -=><l. from ... bubi>I<o 
lhat <ilion ..., mfU>Cd .. ilb tho I, V. inf.""" '" ..... ~ rrom d,"""""",;"" of tho l.V. 
almini.tnI;"" Ii ... ><t, 'Tbtoo ... <mboli can , .... 1h< _ kdul ~...".. .. 
tllrombi that di.Jodl!" and boc:omo: clOllood,mboI, and tw .. 1"'1""""")' emboli ..... 

">pin'ory di.,,,,,,, and p<>Mibly .... pirsl<>ly fail ... . 
P:ali,nl> .. ;tII «on""lIy .c<e.0C<I «nlralI.V, Ii .... ~ II ri.k r,.. the p"'.nli.olly 

ktIW odvcrx cvc,", of ...... """"""'. and he",,~hon. during lhe ""'" ,hal tho Ii ... 
i. ;n .. nod, n..", 0<Iva'>< ",n" may he manir .. lt<l by dy ........ ",.piratory 
di ....... hYI"',em i •• and <>'<:nlu.1 cordiopuln .... "'Y f.,I . ",. 
Nu"in~ >Ir.iI'ez"" aimed .. pre ... nll.g or.d '''''li''8 11>0 .. ad,' ...... ~n" are 

di ..... »ed in funhe. de";l In ClIapl« 6. 

Discontinuing Central I.V. Therapy 
Crntral I.V. cathckn ....... 1d he ~"",,'rd "he ... , ..... i1 .. '""'f'<d<d that.hey ~ 
conwninolrd .... """"'" '" irIf<CIiool . .. 'he ........... hey ore <bmo,.... and ... I>oD<Y<1" 
i. is dctnmonood by tho ""' ........ ph)"ici>ll lbol I. V . • i>tnpy is no ..... ".. w __ 

PICCo""" """,umdcd _ ~ ...... y he d_,ru,oed by • nurv. "'heR» 
.wooded =tlr2I <:ath<tcn or.d ",.u.ntcd potU ...... he d • ..-' ....... ""Ikally.' 
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n.e "U"" , .. ked with "mo\'ing a PIOC Ii"" or a """,""""Ied ""0,,,,1 I.V, Ii"" 
should be mindful ,ha, air .mbolism fOf1n>.tKln i, tile mo<I se';oo. odv""se event 
that might occur during Ill;. proced ..... , !'rio.- to removing either one of the>< 
c.lI>e10B. the nu"" "-'plain. the procedu re to <he Illiie"~ ' IISW.,., any q"""ioIu 
that the patient m.y ru. .. , ond . nays "ny . nxiety. Supplie. g. thered ifIClude the 
following: 

A mask and ooo .... ril< gk",.e, 

A ,uture removal kit 

Se>"""'] .,."ile 4 ~ ~ inch gauze pads.oo tape 

Antibiotic oiouneot 

Ge""",1 procedur.ll guideli"", for ",,,,,,, .. I of. Pice or. """'""Deled centr.il 
c.tIle,.r include !he following: 

n.e [,V. pump i. ,um<d off or,be LV, line i. clamped if",lu,ion i. inf""ing 
cOIItin"""ily in' o II>< 1 V. deli>ery . ystem. 

n.e !",tient i .... i<tod to !he donol recumben, position and ash-d to tu,n 
hi, C4" her heod '''''y from ,he dressing >ile, 1he no,,", <Ioru • mad and 

ooo ... rile gk",.e, and carefully Ie""'''' the d", .. in8 

Any ."ture> ore ",,,,,,,..J "' ith ,he 5Oi ...... and t ... ee .. n in the ... 'ure 
",..." .. 1 l il 

111< no,,", hold . ... erile gauze pad ">"rthe """" ... ite ond in.truct> "'" 
"",;"n, to pertO!1Jl the Yal .. l ... rnaM ..... to p.",'<n' on .i, <mbolus 
from ""terin~ the open '..,"""SI.oo,,, .ite. This me . ... that the pati<'" is 
in<tlUC1«l to forcefully .,hale . gain>! the closed glotti., n.e lin< then i. 
gently remo'ied. 

If resi .. """" i. met Juring o>theter ",mo .. :Ii. the nu"" doe> DOl cOIItinoe to 
poll bot dre.",. the ~xposed c.lheter with. "<rile dressing . nd DOIifi •• the 
phy.i<i ... promptly. If the c.thetor C:iII he ",mo,'ed willloo, re.i""""". i, 
i. oomplctely poll«l oot. :unibioli< ointment i, .pplied "".,. the .it • . and • 
>torile ocrl ... i", dre>Sing is ploced finnly over ,he .,",." •• i,o. 

n.e c>thele! i, cumined to <n,u", tim 'here i. 00 .. idene. of damoge, If 
there i. ony <racking Of om.r """,ble <larnoge. thi. is promptly "'pt>rt«l to 
the "","ufaCIurer, typic.lly 'hrough the hospital Of he.I,h c. re .geney·, risl 
"""'"gemen' office, 

n.e remoyol ptocedure i, documented in the pa'iont'. ,ocont. 
n.e ,ite is reex .... ined .. ory 24 hours '0 detonnine if he.:lin~ i. occurring. 
~ the ,ite 1= "pparen,ly epithelializ«l. it ""'y be left open to :U',-
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Summary 

Crntr:ol I.Y. Ii .... may be illdOted rot p""en •• ,,"" If< pttJ<"ribod I.Y. thonpy Ih>. 
i •• UicipMe<110 lui r ... """" than 1 day •. Key n.u """""led ... 'iII im<ttioo ~ 
mai .... rwoce oflJlOll1 of ih<M: ..... ioco ;nclude .. ,e-mboI, ..... ~ ... ,oboW. 'nf..-tiom. 
pD<IOmothoru. ~ hemothoru. Selmion of .... Iype of C<1IlrllI O<UD dn'~ .. 
prMicaI..! on .... 'l1'" '" thonpy 110M .. pracribed (or .... pII>rnI. 10 J"ft<fllI. \he 
I.Y. ac<oJ ....... :oIId .....- '" ,'oli>-ery _ deI ...... ned ho.wd "" .. ~i,,","I: \he 
rub _ bmom. '" 'h<nj>y. 

Quiz 
1. \\1»<h oJ .... fcol"",",", <:CftttaI1 .V b .... came. \he Iooo"e>l n .... '" occns.

ouoci-.J pneu.-u1 

(I) PIa: 

(10) Tun .. eI..!.,..,.. ... 

(e) Impl ... table p"" 

(d) Pen:~"y imcn«l",bcl"',,,,"ne 

2. Idrntify t .... van ill .. C<lUld bt .. 1<c1..! .. an "'""' .. ~ for. PIa: li .... 1 

(I ) 8 .. ili< 

(10) Subel • • ·i .. 

(e) Exlem" jusu',,

(d) Fm.,.,,1 

3. Identify ' .... vein iII.t pnr;idt,'he be>t occe ... i~ fot. o<n .... lly irue"..! 
e<ontr.ol I. V. Ii .... 

(0) 8 .. ili< 

(10) Subel •• ·.." 

(e) ExtemolJuJIII .. 

(d) ~1f"<lnI 

4. Which oJ .... (col ..... '''' od'~ """" ..... ..."plkoIOOM is a .... """ ...... 
OC<"M","","~..,iII «ntr:ol LV. Ii .... ' ..... "",iII periphend I. V. I ..... ? 

(I) Pneuonotbon:< 

(10) Aor emboli .... 



" 
(c) [ofecti"" 

(d) [ofil,,,,,"" 

I.V. Therapy Demystified 

~, Which of "'" following >oJ,.., .... eve,," 0< oomphcalioo. i. lhe ...... , 
worriso .... in pat;"",. who are Msing !heir cen'",[ I.V, Ii"", discootinood? 

(oj I'neumolhonx 

(b) Air .mboli.m 

(c) [ofecti"" 

(d) [061,,,,,000 



CHAPTER 6 

Intravenous Therapy and 
the Nursing Process 

learning Objectives 
Aftef oompl .. in~ this cmpkr. the I."""" "'ill 

Uode"und til< applic. bility of the nu"ing J>fOCe .. fo.- ",,'icn" ,,'he ... e 
prescribed 'n"' ... .,""'" (I. V.) the"'PY' 

Identify the in'erplay be,,,,,,," the 'aJlooomi •• oflh< North American "u"jng 
[)jag"""i. Associ .. ;"" (NANDA). the Nu"ing OuIcomes C1 ... ificatioo 
(NOC),.oo ,be Nu"ing [01<"",",;00, CI ... ificatioo (NIC). 

Recognize rommoo oc,u,l and poI<n'ial "U"inS <li.S......" fC4" patienlS who 
are prescribed LV.lhc~. 

PI"" oppcopriate care for • !",'ient ~i,'i"g I. V. Ihe",Py based OIl ",,",I 000 
poIon,ial nur>ins di.gnose •. 



" I.V. Therapy Demystified 

rl Key Terms 
Nursing proce» Nunins Outcome. C1assific.tioo (NOC) 

N .... ing Interwntioru CI».ir.c.bon (N IC) North American Nursing Di'g""';' 
A>soci .. ion (NANDA) 

Review of the Nursing Process 
11>< nu .. iDR pl'OCftS i.!he lICie .. ,illc ,easooing"«"<I by prof~ .. ional"unn 

when they""" ... diag"""'_ pl.n. intorvene. and e"I">1< plan, of care for !",lients. 
familie •. communi,ies. and """"I .. ions ,,00 ha,.., he"hh ooocems. Nu"", ... ho 
provide care to po'ienlS ,,'ho are prescrib.d ;0"' .... 00<1. ([,V) thef2PY ruo" he 
.,lUIled to focu.ing thei, dinic.1 re ..... ing >lill. on !he at"IU. 1 . nd poIon,ial """ins 
di..,;"""'" ,h.a, are <>perieoc;,d most rommooly by ",,'ien" receiving I. V. ther2p)'. 

n.... diag"""" can form the (nllnework fC4" designing specific pl . .. of care for 
lhese !Wi •• IS, ~l' Thi, chapter rocu,"" OIl thooe 'P'""i fie ]I; onh A..,.";can :-"" rsing 
Diagnosis " ..... iation (NANDA) "urnng diag"""" that are patti.cularly ...:lie'" 
fC4" I"' ien" who are I""",ribed lV, ther2pY. NANDA compile> a profeWon>.lly 
agreed-on ",onomy of >C1illl and potonti.1 n"rsins <Ii.S"""'." 

S,~ Bu.,r 

;. 1M pro/,,,iOlllJ/ """,ing organi::JJrion thar rompji"" prof~ .. ionall)· 
"grad-<NI taxonomy of acr",,1 aNi poIe.riai n~"i"g diagfWU' 

n.e nu"ing di.goooe. Ill .. are highlightNl in llIi. ch:optef truly 0.- may no! apply 
to oorh.nd ",ory patient "'00 ,ecei"". LV. thenpy. In addi,;oo. this Ii" of diagnoses 
i. generic and doe. no! take i nto accoon' ind ividual patien' char.octefi"i"" the ... fore. 
it i, """"inly no! an exhau"j, 'e Ii", It "", ... Iy pro>ide. a common (n."",wOfk '" 
that go""ral plan. of care ,ho, are aiml"<l "' "" .. ing and pre"""'ing clinical ""1",,1 .. 
common to patien" """'i>ing LV, ""'n.py can be further id<n,ified .nd discu,sed. 
n.e [""""work for the plan. of care u.,,, additionalwonomic "'''''' d j,,,,mimted 
by ,be Nursing OUt<o ..... O ... ifi<ation (NOCI and the Nn ... ing Int.,wmions 
O .... ifica tion (NIC). "'specti,..,ly. TuOOOI'IIic torms used by NOC and NIC are 
promu lga"'d by tbe Cen"', (0.- Nurnng O",.ific.tioo . t the Un;,'.,..,it)" of [ow, .. " 
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S,u" Bu .. , 

if" "uOlWlllic cianifiro';"" ')."~,,, for n."ing ""'comt!J ,hal i, 
promulga"d by ,II< C.nru for N."ing Ci=ifiro';on at ,II< U.;\',,,;I)' of /""YL 

Common Nursing Diagnoses 
for Patients Receiving I.V. Therapy 

Nu"ing di.g ....... ""t .re rommooly .pplicable for p>lients """'i>ing LV. 
lber2p)' include 

• Deficienl Huid \'Olu"", 

• Ri,' for infeclion 

• Ri,' for ini"ry 

• Ri,' for dim'" .yoo"""" 

• An,iety 

• D<ficienl know ledge 

Ge"" ... 1 pl,n, of care fC4" p>lientl "",,,ivins LV. lher2p)' lhat mighl be 
appropriately derived from eorh of th"", n"" in8 diagnose, will be di",u,seJ in 
lbe following SKlion,. 

DEFICIENT FLUID VOLUME 
D<li<ienl Huid >olu"", that i. ",Iated 10 ei""" extrxellular C4" int""",lIu1., 

fluid loss isacommoo "''''"'' .... 1 p>lients are prescribed LV. therapy. n.e", p>lients 
m"" be monitored COIllinllOO,ly lOen,"re lhllllhey . re e,hibiling. positive clinio.1 
""pOll'" to I. V. ""'n.py. 

Key .. >e» .... nl panme"''' lhat. nur", mighl fir>d ,,'hen this n""ing di.gnosi. 
i . made ""'y ioclude . ny C4" . n of the following; 

S.bju,;,·. 

Weak"",. 

Thir>l 
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• Decr"""'" slin ,u' go< 

• Dry mocu, membr.one> 

• IllCre.sed hean rate 

• Decreased blood pre""" 
• Decr<=e<l pulse pee,,"re 

• Decreased capillary refill 

• Owlge in .... nl.O! .~"' or 1e .. 1 of or1ent>tioo 

• Decreased uri"" ootpul 

• IllCre.sed uri"" 'p<"Cific gr.sity 

• Ele>",ed hemoglobin aDd hematocrit 

• Sudden ""igb' ..... " 

Similar type. of nursing diagnose. Ill .. 0150 m.)" be applic. ble i"" lude the 
following: 

• Ri,k fC4" deficient ~" .. ,'olume 

• Ri,k for imb. lanced ~" id "01"""," 

Patien' risk {""''''' for deficient fluid ,..,Iu"", lhal <. n J>fOmf>l tile phy>ici. n or 

a<kaoced_prxtice olinician with pre",ript;,.., .uthority (~.g" nu .... pc"".i.;.,.,., •. 
"u,,,, midwife. nurse """""",i ... . nd physician ... ;'""',) to prescribe LV. therapy 
might ;oclude the following: 

• Any condition oau.i ng • h)'perm<Ubolic ... le (e.g_. ""we "1"'>' "" .. ". 
bum •. or mult iple ''''UffilI) 

• Use of medicat;""" that <. n c.use <kh)'dr:a'ioo (e.g .. diuretics) 

• Los. of fluKis through placemen, of im'2Sive de"ioe> (e.g.. n.ooga>lHc ,ubes) 

• Los. of fluid. through the ga.lroin'e"in.1 tr>ct from ill,..,. (~.g" vomiting 
and diarrhe. ) 

• u.ok of ability 10 .. If_hl'drate b.c. uso of eilhef cogni'i"" defioiencies 
(e,g" dementia or delirium) or p!oy.ic.1 immobili'y" 

Palien .. "" ri.k for . n imbol.oc<o in 'heir fluid ,..,Iurn< ",,"u. who likewi.., miglx 
be I""",ribed LV. 'Iler.opy ioclude ,booe ",beduled for m:tjor surgio. 1 I'fOC"'Iuro." 
(e.g" p>tients wbooe surgio. 1 procedure. take longor tbon 30 minute.) , In addition. 
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1"'';'.'' =.ivi,,!! I. V. the:~y I>«,u .. 01 <lelici<nc ... in Au,d volu"", "'" at rut fOO" 
tho rompIicaoon 01 coca.< Huid vol"."", if lho" I.V. Au,d .... odmini~ 
OO>"<fHolooo>ly. ODd 'i>cy mu .. 1M: """,ioem! rOO" d,",col nunif ...... """ suJP"" 01 

lluid ""'''"''' ...-. 
Exp«1od ""'«>me> r.,.. I""i<nt. ","ivin, I. V. I~ .. ·100 ..., dioJlIOI«I .. ·jlb 

<lelicinf; fluid volume 00" ~ho "'" d~ .. at riok for d<1ic'e'" Ruid val ...... 00" 

imboI....m fluid volume "",I""" ,II< follao·,,,!!, 

• no. poI_ ~ill .d,1C'"c dUlfol)1e ond IC~ balona:. 

• no. poI_ .. ·ill "'~ "uod .... onoe. 
• no. poI_ ~ill 1M: """,,"I<ly h)"drolod." 

/Ii ....... , i.....-iooalhM .... y 1M: ~opo~ II> -.... 1Iw .......... 1Kri-. ... , 
I.V. thc:npJ _ <hac up<aod OIIIOOIra .... y i"dude tho roll., • ..;,,&, 

Kq ...t;o<t""" uid ....;-a" .. "' ........ ,~ ponme<en _ ... ..., idrnuliood 

pKViou>Iy fur '........-. oW>ilOUlioft. or ..... orionI_ '" tho ~ •• 
nuid vol ............ "'" ............cd """"....,....y. 
no. ~ .• .-ond _fOUl ..., oueoood orid <b;u .... _ "" • <bily booi<. 

n.. poIim", <bily "'<1pl ; ....... ...,j and docu"",nlod. 

n.. pa<irn". I.V 'II<ropy atlmini>lrOl;"" .. Iup .. m..o.in .... nod u';n! tho 
poacnbod • .,hn;"". ond the: oolu""" i, <lel,,,,,rcd at tho prt"";bod ~ •. 

1h< poIicn", vilal "8'" ... """';Ioted II p<U<ribod in .. ",.I •. 

Key I"""""ory find,ng< "'" .. ......,.! '" <Ie",,,,,i ...... h<thc, ,ho l""icn1". 
fluid volume ""'., It.a. i"'pro ...... mb'hud .... do .. rion,od. no. .. ""'y 
incl""" • c.,mpl,"c blood ronnl (CUC~ "",n' ch<m'''~ ond .rin.IY''' 
(UA). 

1h< .fT""" of p<U<ribod rn«IicOli, ... IbOi n,igh' furtbo, """".ibnte to oc 
... c~rl>a,c A.Od vol ..... I.,.. «.B .• diu""k.) "'" """' l'oted. 

1h< .fTcc" of p<U<ribod IlI<rapic. IIt.a, ""V' f""ho, c,,",ri bute to 00" 

.,ocabaIc A.Od vol ..... ""'" «.' .. lWO!aslri< tube.) "'" monitoted" 

RISK FOR INFECTION 
an A poIlm1 ~ho Iw In)" ,).po 01 ...... ,..., ptO«IIu .. i ... ri ... foc inf<ctiooo." 
Pati<nu .. ·100..., .-1,·,,,, I V thc:npy ,,", .. OIl im ....... ~ pnfonnod lh2t 
_iii ,n tho place"",", 01 ........... K«OO dtv..., _ COIl ____ ... ~ick fOO" 
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tr2n<mi .. m of ""tbogens to ,he ",,'",nt. I':itienl> """,;,ing LV, therapy who are 
particu larly at heightened ri,k fC4" infectK>ti ioclOOe 

• Patien .. with COIltlimimted LV. d",,,ings, lV, ~ .ite •. .oo I,V . 
..,)",ions or deli,'ery 'Y""",,, 

• PatienlS who ha,.., multi pl. concomil:UIl chronic jllne,,,,,. 

• Patien .. who .re immuoowpp!essed (e .g. pal ",n" with AIDS. a"m'e 
oooplasms. or recei"ing corticosteroid.). 

• PatienlS who . re "",)oron.bed." 

1he ""pected OUIcome for pat"'"" receiving LV, thenpy is lhat (hey ",main free 
from infoctioo. ~ Nwsing in"'",,"';ons that 1><11' to .mure this ioclud. the following: 

Asepsi. i ..... inuined in th<-]. V. o.li~ system by periodically changing !he 
<l<li,..,ry .."up wtulc .... imaining "crility of !he sol",;"" and intrn:onooclioos 
.. P'" .geocy Of """,ital proIoroi ... specified in Ol.ap<er 3. 

n.e [,V. d", .. ing i. clwlged periodically • • per guideline. specified in 
o.apo .. 4 fC4" peripheral LV, dr<=ings am as <pe<illed in Ch.pter 5 for 
centr:al 1 V. dressing., 

n.e [,V. iruen;oo ,ite i • • • ..,.sed "arefully during d", .. ing cllllnge. and 
as per .gency Of hoopila! protocol fC4" evideoce of inf«tion or phlebiti., 
nu. may be evidenced by erythema (i,e" red"",,). edema (i,e., .we lling), 
streaking. purulent drain.ge. or finding a palpable ><00<1, «>fd at the 
in .. n;oo ,i'e. If any of the", are pre""'. they au gnded u.ing the phl.bi,;, =,,, """,d 00 T.ble 6-1. the J>hy.ici"" i. ootified, . nd the finding> ore 
document<"d in the pati,n", record, 

Vi .. 1 .ign •• Ie monitored a, o!dereJ for the patien' .• 00 ""y fever (0.& .. 
temperature <: l OO,4"F) in any I"'tient or m' tempe"lture (,;97.1"F) in a 
patient who is immwx"u~ i, oo<ed. 11>< patient'. J>hy.i.cian is notified 
if OIly of the>< oocor .• 00 fiooings are document<"d in the palient'. rerord. 

11>< ,,'hite blood cell (WBC) coun' is scrutinired on the eBC ,,'hen 
ordered. Inf ..... ;oo i, .... pcc1N in patients with ,lentN tou! WBC. (e.g .. 
> 11.0000mm' ) or decreased WBC. in patient> "'ho ore immun05uppre'sed 
(e,g .. <.JOOOImm'). If a WBe diff""enti.1 i. romple1..J. > band count that 
comprise, more tIwI 10 percent of the sample ,uUe'" hoot invasion by 
bacteri.1 mioroorgani5l1lS, 

11>< patient i. t>ugh< principle. and mrthods that 0'"" pre,'ro' infect;oo. 
iocluding tha, the LV. dre .. ing m .... be kept cle1uJ and dry, that the deliw'Y 
'y'tem mu .. suy inta;:t and not be di>ronnected, and tha, OIly insenior>-,ite 
pain or -=<Xthy changes in ,ite appearm<e should be ",PtKt<"d promptly, ~ 
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RISK FOR INJURY 
Ill} Po"'n" "'110 an: .,..,..,ribod l.V. lherapy an: III nu, f ... u~ly iIIducN 
injurin." ","",","ie called ial",!<,~,," IIIj ........ Po ....... ""y I>< .. rill: f ... 
complicali.on. or od,· .... e>'UIO' II", ...... I( from in .. ",on of • ,~. """"OS 
dn-;";:" ... a ron_ntc of "",nlain,nB LV. iht"'P)'. '" " 'I><n • ~. """"OS 
dn-i.ce i. ",mo,"«I. Somo of 11>< ""'"' ",",nelll ron,pllC.uons and od>=s< """nU 
i""ludo i"f«"lioo. infil"a1"". (hrom"""i ••• " emholl.m. l"'<"moIh" ..... and 
Io<moIhorn, Ri, k for inf..,I,on Iw b<.en di..,u • ...J pre"iou.ly: (Io<",f"... thi. 
"""ion ... ill focu, 0<1 11>< o!II« """" ified ",,.,'plic.,ion •. E<p«1cd """,om.,, i nd udo 
,10 .. f'II'i,n" ,,;11 rem.in fl'l."C from 110< .. injuri"", comph.,.,ion. ' · Nuni.g 
inlO,wnlioo, ",o1"" """,rid cn,unng Vlg, I .. , .... " .. ,lIonc. and f,,"'lhOling prompt 

coliabor.I1il'e 0<1;"., ,,'i,h II>< paI;"nl', poy.iei." if .ny of ,1Ir.., romplie .. ion. 
""'u,. The nunc .100 pl .n, interven,i"", th"t"re ... " .... '0 docre ... ,I>< lik.lihood 
IhlIt tho """'plication, "'ill """u'. 

InfiltJ2lioo "",ur> "Io<n • ""in III., i.< uoed .. on octeo; •• itc for on l.V. doliY<ry 
.y ... m """"""" r~ile and .. inJu""" LV . ..,Iu'ion 'IIrn !e.b ,nto tho >WTOII",ling 
ti ...... T1Ii. hopp<no ....... commonly ... '1><" oc«u ""';.,;:." .... pIo<<<I in ,,,,,,II«. 
"""" (,.ile ".riph<r.ol >cin. IhlIn ... hen O<Ce>' device> .... pI><cd in C< ....... ""ins, 
The nu"" moni""" 11>< tV oil< ro. iofill ... ", .. : 

\\"llmevudftMi", """"eo .... """" 
\\"lIme>n tho I. V. d<li'~ .)"Itm .. <"""~ 

\\"lIme>n tho 00[",;"" .. "'" 1\oo.',n8 properly ... ""'"' II on apparmI -.-
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WIIe"",ort'" patient complain. of pain 0< .. ode"", .. at the I. V. orre .. , ite 

AI inlerval. noted per ogoncy or oo.pitol prolOC<>l 

n.e nu,"" ,hould documen' the pn,."""e or ab",""" of inn [,,,,,ion 00 the pat '" nt". 
record "'ing the infl/lmli"" !Cak' Ill .. i. di",l.yed OIl T.ble 6-2. Wile".,.." 
infiltr:atioo i. ""'p<e1ed in a periJ>her:al LV, lioe. the Ii". ,lx>uld be di""""inuM.oo 
begun "!lain u.ing • different vein. W""" oompre''''' moy be apphed to the site of 
infiltr:alioo to . n"i ... di",omfon ond edema ond 10 ''''''IUray the <>pcdilious 
absorption of tbe i"filt ...... - Su<pe<ted infil,r.o'ioo of. ",n, ... 1 LV. lioe shoold be 
"'J>O'1ed 10 tbe phy.ici.". ond the <lat. ,ha, ,uppo<1 lhi. '"'pi<;oo , .... Id be 
documm .. d in the I"tien'", recool. 

Thrombosis ""ru" "".0 > blood 0101 (i.e". Ihrombu.) form. OIl the ><DOIIS 

aoceu de'K:e,'1brombi moy fOfTD OIl lUIy lype of ><DOII. aoce» d..,'K:e ""heth.r it 
u"" • peripheral or cen,,,,1 >r<",. site . Clinical manif"" .. ioo. of Ihrombo>i. "00 
to mimic ,""'" of pIllebitis. .00 gooer:ally. the "u"ing int.rven,;on. mim>r the 
trealmm' for 'lL5pected infi l''''tion of perip/><",I . nd centru LV. ore.". device •. 
lhat i" "'be",,, ..... thrombus foem.';oo i, .u'pected on . ~ripher:ol '..,IlOU.:ocre .. 
dev~. the li"" is di«ontinood . • nd . new .ite i. acce.>ed u,ing a fre'" deli,'ery 
.. tup .00 aoc= device. 1be old acee ... ite i. t",ate<! with. ""211'11 compress.
Su.p<"<1ed thrombu. formation 00 • centr21 acee .. devic. should be "'ported 
promptly to the phy.ician. ODd ,"pponing evide""" .hou ld be documented in the 
paticn", record. 

Thromboses might be pt"",nted by ~,;ooic.lly flu.hing .,""". device. ~, 
ag.ncy 0< hospillil protocol if pat;'n" .re not receiving. continuous infu,ioo. 
Flu,he. Nrllmonly u.ed indude ... line (e.g .. 0.9% IlOfTIIlIl saline INS]) ODd 
heparinized flu.h ",Iutioo (e.g" 100 un its heparin/mL). Thrombi can become 
di,lOOged.oo become emboli . which .... y c.u'" llIrget-<>Ql"" damage, Peripher:ol 
thrombi """ly "'" """"i.ted ,,'ith ,igniflcant t:ug"'-<>Ql"" dorruoge. H",.,,,,,,,. 
thIombi th .. fOfT1l from centr21 ,·"nou. oe<:e>. >ite>ean di.lOOge . nd beeome emboli 
that then rapidly t" ... "l from the cent ... l "'000' = l .. ure to the right .ide of the 
.. an ODd into tbe pulmonary v ...... l .. ure. c.u,ing pulmonary ischemia. pulmonary 
inf:m:tioo. ODd .",ntually. pulmonary ,."" ... i • . Thi. "'"y be ,rumife.ted by dy.pnea. 
coofu,ioo, bemopty'; •. ODd "''Pi,'''O<)' failure. 

Air emboli ""'y form in tbe ""000' ,·""'ul ....... whene,'ef .i, in"PP"'!"i.tely 
infuse. into the .. in vi. the I.V. <leli,..,ry .y.tem. This may occur if tbe .. are ai, 
bubbl., in the solutioo th>1 are no! flu.hed out hef"", infu.ioo into the patient. A 
few <mOll .i, bubbl •• """Iy cau", ... y significant complic .. ion, when they infuse 
into • ~riphe",1 ""in bee"",., """,ular flow bre.h up the ai, bubble hefore it 
r,,,,,,he. thecentr21 .. ",ulature. If .i, bubbl., infu", into. ""ntnl LV. line. h",.,,,, .. ,. 
this can ,,"use serious injury bee,u", a pulmonary .mbolu, ""'y form. leading to a 
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pulmonary inforrtioo :and pulmonary _ .... i., Whonem- c<nlnl I V line • ...., 
initi.,ed. di><:Onn«:1ed. '" di"""'tinliOd, """",I chonJeO ,n ,n' .. """""'" 1""""'" 
lIDI. oc<ur du,;nl'ho n:opilat"')' C')'d. <an ~Il in ... bollia dr".'. 'n ilM<> lh< ~ 
" .. , Thi. i. >IKIlIIn key <au", or." .mIIol .. fonnolioo. Thi. may be pr<VftItrd by 
C<*:hinllh< poll<n11O perf_ 11M: \~I' .. m>nO\I'~ 'O'htne'o'ff' ~ I.V. Ii ... 
... up .. in.ili2lcd, ciw'lJ«I, 01 di"""" ••••• ,!.· 

P.""",,,boru :and htm"tb", .. ..., ......... ~ duo con oocur ~ 
i.....moo. or • ~ _ ...,... de>'a,' l'l>nI"""horu. .. t.....d .. tIM lh< 
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i"trod""". used to g.'o cen<r.l! venoo. >Cee .. ,nad,-en"o,ly PO""'U"" the pleural 
space. re,"lting in .if being pulbl into , .... '1""'" and c,using partial Of tot. 1 
colbp.e of the lung 011 ,be , ide of the injury. Hernothor:u rruoy occur if ... ,,,,I i. 
puf'oCtured during Ill;. J>fOCe ... cau.inE blood 10 fill ,be p\eur:al '1'""" .• 00 ,be lung 
then ",,!lapses. Both pD<umotho,,,, and berno<hor:u rruoy be fII2Ilife.ted by dy.p""" 
''''pin' ",), ill'lIe ... hypoxemia. and "..,n,oa! card iopu lmorwy collapse if emerge'" 
deci,iYe ",",ion i. not 1»;<0, i"" IOOinE the ;n","ion of . ohe>l ,ube. 

RISK FOR DISUSE SYNDROME 
a \ I'>,ien" with periphe ... l LV. """ ... site> ,luI oro loe"N dose 10 join" may 
h .. 'e ,., .. rioted mobility ond may need 10 use arm bo:iftb 10 en", •• th>1lhe , .. 00<1. 

""'""" <ievi"" remains ".ble.nd in'ac1 . When ,hi. ooC"". ,h ... patien" may be 
at risk for di,.", .yoom ..... "'hich can be m. nif""..t by ..... kn ... of the mu",les 
around that join' .nd I""'ible mu",le atrop/ly. "lb<refore. the eXJ><Ctod oulcome 
for !"'tic"ts who must use ann board. or «her type. of .ncillary devi",,~ that limit 
mobility bee"" .. of tbe location of tbeir "<oou, acco .. device. i. that mu,cl. 
wen""" .nd atrophy will not """ur, " An obvioo, nuning interventi"" th>t c.n 
p ... ""n' di,use .yndro .... i. to .. I"". ,'enoo. """,." •• i,. ,h:t, i. n",loc>t..t ne .. 
a join,.' 1f i, i. ne", ... ry '0 place. venou. """"" device clo", to • join'. ,ben the 
nu .... can inte,,,,,,,, '0 prevent di",,,,, ,yoolOme by removing ,h. >rm board or 

immobilizing device I"'riodic.lly '0 ...... mu""ulor.keIOl.1 in'egrity and by 
hav ing the I"tient I"'riodic. lly eon":ort and rei .. ,he at_fi,k mu",I •• wi,hoot 
"""'ing the join'. 

ANXIETY 
Anxi.cty i. exl"'rieoc..t commonly by pa'ients "'00 are prescribed LV. theropy. 

part",ularly during ini,iat;oo of LV, :oree ... Many ",,'ients will tell the nu,,,, that 
they ore ,""iou. about having venipunclure I"'rformed and • venoo. aoc= device 
in",n..t, Evidence ,hat al"" c"" .upport the nuning di'g"",i. of ""xie'y include. 
the following ",,'ien' manife""';oo>: 

8,00" ;0",1 manij"lOlioIu 

Scanning and vigilance 

P«< eye con ..... 

Re,IIe""" .. 
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Summary 
1he prof ... iona] nu...,","" the n""in~ J>fOC"<S when "'OOerin~ care to. patie'" 
prescribed J. v. th<~y, A",",I and poIO",i>.! """ing di..,;"""'" form • ["""""'cd 
fC4" planning <are ro. the>< pati.", • . Identifying the "",u,1 and pot<nli.1 nur.ing 
diagD<JOeS ,hat are particularly ",Iie nl fo.- palio"" who """,j,'e 1 V. ,he",p)' ""1ps 
"U'se> to focu, their plan. of care appropriately_ 

Quiz 
1, Which of the following i. no/ • Ntllmoo NANDA nursing diagOO5i. ro. • 

pa,io", pr=ribed I. V. lhenpy? 

(oj Defioient fluid volume 

(b) Ri,k for dis"", .yoo"""" 

(oj An,iety 

(d) Decreased cardiac out"", 

2. Patient> at ri,k fOf deficient fluid ",I""", would include all bu, ,..hieh of 
the follo,,'ing? 

(a) f'>.tienl> unabl. to ",If_hydr:a'" 

(b) !>atien .. ,,'ith dry mocu, rn<mbnne. 

(oj f'atien .. prescribed d iu""ic agen .. 

(d) !>atien .. ",bedulod for rruojo<surgery 

]. Clinic.1 manif", .. ,ions that migt-< "'U<>' phleb\'i. at 'Il< ,onou. aoc= 
.ile include which of ,he following? 

(oj Blanched .kin 

(b) Numbness 

(oj Sk incool to tooch 

(d) f'urulcnldrain.ge 
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4, Wh ",h of "'" foll"""'"1 campi",,, ..... i. IN>" 'jUly '" occur "hrn a cmtr:ol 

''mOII' _ .... "'" i. u'lCd I'IIIItr INn • periphonl ~"""" -=u .... ic.' 

(0) ln611D11011 

(h) A;'-cmboli ... 

(e) ....... """/Ioru 

(d) H<moIhoru 

~. ",bich of "'" foIloa'",,-.- obooo! """ ... yndromo ; ...... , 
(0) 0....... oyndrooot "'")' tot ~nItd by <hoo.un,o puip.",a1 0<Cfi0 

oil< that is _ i. c_ prol''''''Y '" 0 ;.on!. 
(h) 0....... oyndrooot 01 .... )'1' ",",,/lo ioo ouophY of _ .... 

(e) 0....... oyndrooot .... y tot Pfl"'CnItd by peri<>di<ally lIu>.Io,nl , __ 
_ .... ica .. ,,10 II<poonn flw.h.oolu!_ (~.I .• 100 "",I< h<J-inImL). 

(d) 00_ oyndrooot .... y tot Pfl"'C'*<I by ~~ "'" pol"'" 10 lIu 
and .. lend "'" unmob.,,,,,,,;.o,, perio<Ii<aIly. 



CHAPTER 7 

learning Objectives 
Af"', oomf>l .. in~ this chapter. the I."""" "'ill 

Crystalloid 
Solutions 

• o;scu," the ch2rxteri'hC' of V2rioo. type> of cry".IIoiJ wi",ions. 

[)iff""'"l"" ;.01<10;<. hypoton;c, and hypenooi< cry".lloid soIUIK>o. [WIJl 
• ..,h OIher. 

• Compare and con'''''' the inili.1 ''''!'OO'''' 000 the ,herapeu,ic """""'" th .. 
occur when crystal\oids are infused inlnveooo.ly. 

Di><u .. iOO"'>1;oo, fo.- use of common cry.taIloid .oIuli" ... , 

Identify ad",,,,, "'ien" "'" rruly oc<ur when common cry>l.lloid ",lu,ion, 
are inf .... d inlnw""".ly. 
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rl Key Terms 

ery>l.Hoi<h 
Initial ""po.". 
Ther2p<u,;c ""porn< 

Crystalloids Defined 
C rJ " . Uoid ..... tyl"" of in, ... ,ollOO. (LV.) solution. 'hOI contain sohn •• 

di""I.-ed in "~tor,'" n.... oolu' e. may i""lude de" ....... electro]},. .. 01 • 
combin",ion of both. CI)'".lloid, .... described in Ie"", of ,Ilei. tonicity .. 
compared with plasrruo.l1><y:ore 01", cw.ified occordi"~ [0 'heir compositioo as 
oodium ..,Iu,""". <Ie"""" ",I",ions. 01 mi<ed electrolyte ..,lu,>OO •. Bee,"", 
cry.La!loid':ire not particularly "j"""", lhey can be odmini.l<red ",pidly Ihrough 
both J><ripher:al and "" "In.11. V. Ii"" •. " Cry ... lloid. are administered """" commonly 
. j """, to correct 01 to """..,n, fluid ond . lec'I'OI)1. dis,","'""",_ Ooce administered 
into the ,=uh,u,e. cryst.lloids trod [0 distribute their conree' '''';"" ~idly in a 
manner lhat mirror> ,he physiologic distribution of ~uids into the i"'~Il"lar and 
extrx<llul", fluid Nmpan,.".nlS depeooing on ,he ''''''''ity of Ihe ",lu,ion," 

S,~Bu.,r 

111. ""'" co""""", indica'iontor p",u:ribi"8 inmn'~no.r.o, (I. Y. ) infi"ioru of 
cT)·"alloilb is 10 COT"cl or pm",O! 

Tonicity of Solutions 
1he term tonidry W1S defined in Chapter 2 a • • me"",,,, of osmotically "",ive 
patticle. in a gi>on ""Iu,ion fC4" ' unit of maM, Tonicity refe" to the ability of. 
given ""Iu,ion '0 ge"""'te osmotic I"""",re. Cry,ulloid. that h,a, ... tonici'y 
that i •• imilat '0 that of pl .. m. are coo,idered i""",,;o boc.u", ,hey g<",,""e little 
osmotic 1"'=",", S impli >ticall y. ,hi. m."Ul' ,hoI i""""ic Huid. h .. 'c linle appreci .ble 
.If ..... "" cell. ,hoI rome into contact ,,'i'" them, On the other hand, ..,IUlions lhat 
are hyp>l.onic .nd hype"onic do g.ocnte omKJIic l""",ure-gDdicnl chang .. 
betwe.n the ."""",,lIul., .nd inllareUul..- .nvironments, Cel ls that rome in'o 
cooloc' "ith h),p>l.onic ""Iution. tend to .,,'oIL where .. ""II. that rome into contact 
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~ 1·] ThnicIIy ond -)'Ie 10<11,....,.. eoo.,.,.l- 0( Commooly 
_1ttdCf)'>UI_ 

'" 

,,-ith h),pertonic ><>IulO"'" tend to Wink." T.bk 7·1 Ii", the ",""",I.hties of 
rom""",ly pr<l<ribed ioooonk. hYl""""k. o.n<l hypa100k <ry>toll";d ><>Iutioou o.n<l 
their ""'pe'"'''' elN:trol)"e o.n<l """ ...... root.nt •. 

ISOTONIC SOLUTIONS 
botonk oolu,ion. h ..... toni.ei'), that i •• imil", to th.t of pi .. "",. n.. ",molality of 
pi .. "", i. """",.im>!.ly 28' rnOsmtl~ o.n<l .. Iw on """",,,,noteel«:1rolyteront<", 
of 310 mEqlL_ Cry .... !oid ..... ~.,.0<10 .... illOlonlC if their ... moIality ~~e, 
bet"'· .... 275 an.d J 10 mOomtl •. E .. mple. of the ... i""Judo .. II". (i .... 0.9% normal 
soli .... JNS)). bd~ Rift!"'"·' (loR) oolUlion. an.d S% d",_ in ntcr (D, W)." 

HYPOTONIC SOLUTIONS 
HYJ>O"IftI< """"""" ha .... toniclly diM i. ""'" lhan thao of plasma ",-id\ .., 
oomohlity thao J< In> """ 275 mOomtl. an.d an .""'u-oIyte """""" ..... ;. Ie.. """ 
230 onEqIL AI _«I im ChapIcr 2 ... ·hett 0011 ........ ""....- """"'ality ...... the 
........... Ihoo ... """ .... Ihem. ......... ic IftUU"t io,..--. an.d ftaid 1nI>'ft.....,.. 
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the cell membr:u>e •• nd ,n'o ,he cells, <,",ing celi"h! .,,~ Iling . Example. of 
commooly I""ocrii><-d hypotonic solu,ion. incl ..... free w.le, and h.lf_r.,,,nal 
>.aline (i.e .. 0.45% NS). 

HYPERTONIC SOLUTIONS 
HYl"'nOllic ""h/lions have> 10000city that is 8re"..- th2Jl that of plasm> with an 
",mol. Ii'y gr.,.le! th .. 310 mOsmfL .nd an electrolyte rootent that exceeds 
lH mE4fL. Cell, bathed in a mil"," of a hypenonie solu,ioo bel1>.,.., the opposite 
of those in cootac1 with. hyJ>Olonic .00u,;oo, TIut is. osmol;" p .. ",wre i, i!>deed 
ll""",..,.d when ""I I. rome into roo"'" with. ",lu,ion th .. h,,, a great..- ""moI.l i'y 
than the ",moLality of their in'""oli"l..- Huid. H""""",. in !he", c,'''', i"">roli"l..

~"id tend. to shift by"' ...... " ""roM ,he cell membr:u>e in'o the <>">roliul..
."',iron .... n~ <, using cellular shrinking. An •• ample of. «<llmonl)" I""scribed 
hypenDlric ..,Iu, ion i, 5% <1<>""", in .. line (i,e" D,O.9% NS). ' '''' 

Physiologic Responses to Crystalloid Infusions 
Cry".lIoid> rome in' o immediate Nfl"'" with bloOO cell, when they are infused 
int,.Yeno",l y, 1hey .1", come into NtI~ with the coils that Ii"" the ,,,,,,,ul., 
eOOolhelium. whOch Ole the cell. 'hOI Ii"" the in""r I.yer of the »",ula,ure.oo 
that interf""" direc,ly with blcod, n.e blcod ",1I •• nd endothelio! ",II. tend 
to .. >pond in oom< .... y to ,hei, cont""t "'i,h the ory.talloid oolu,ioo. Thi. i. 
referred to .. the initia l .... pon ... '" n.e na'ure of Oow the ery.talloK! oolutioo 
" .. ntu.lly di.I'<""" it",lf into the bOOy"1 Huid compmmenl> i ... ferred to as the 
th. r."""ti< ..... pon .. ' · 

INITIAL RESPONSE 
1he ... tur. of ,he ini,io! [o'porn< depend> mo<Ily on the tonioity of ,he o!), ... lIoid 
that i. infused intraYeoo",ly, A. noted previoo>iy, h)'poIonOc solutioru eou", cell. 
that come in ron~ with them to ""011, 1he refore. blood cells .00 , .. ",ul., 
eOOolheli. 1 cell. tha, come in NtI~ "'ith hypolooic soluti"", ''''011, H.lf_non",1 
>.>line (i,e" O,4~% NS) i •• hypolooie ",Iution th.t oan c.u" thi. 'ype of initial 
re.porn<, Convo .... ly, blood cell • .oo ,=ular en<lothelio! cell. th .. como into 
cont""t with hypenooOc solution. may .hrink, Hypertonic ",Iutioo. th .. m.y c,u", 
this type of initio! [<spon« m.y ioclude J% .ooium chloride (J% N.el). 10% 
dextro .. in .... ter (D" WI. ~% dextrose in h.lf_normal >.>line (D,o,4~% NS), ~% 
dextro", in no<m. 1 .. Ii"" (D,O.9% NS) • .00 ~% d""rose in I""t .. ed Ringers 
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001",;"" (D,LRI. In .ilht, < ..... cell f.>I<1;"" ;.lI:unp<red. and ",III"... ond d<oth 
""'y oocur if ,bt 001.,,,,,, ;1 .i",", lIiallly 1I)·potonit: ... hn>cr1oni<.-

A d .... o<h...uv Ia ... ns i..,.onit: 001 ........... til.- ,bt InlCpl'Y of blood ~II. 
and ._luI ~ II ... ...,. wo.,. ,""ised. I""'·,,"cr. IIi<R .... tIo<npcuti< in<Ii<olioom 
f ... p ... "iboi,'1 hypol<lN< 0IId h)"pCA ... it: ooI",ioos. Rw Inilan<c. in <me> of 

Ioyprnulr<mia. lht ~II ..... II riot of oJon~k'"5. ond cellular lyoi. moy occw. 
A.dmI .......... S ...................... D,W ><Iwlly .... y II, .. " "'" Itonap<vti< elf..., of 
"""""a ullubl m.ydr:a!IOII. C_'m"dy. i • .,..... of lI)'ptJIOalI<m;" "'" celb I<nd '" 
...... 11 and b<almo ~, ..... ' .. 0""""'' • h)1'<fI'"OI< .... _ "",II _ J\Io /<OS 
COlI Ioo.~ tIo< r ... -onbIo ,IT..., of d,m'n' ....... ullolar ,"-d~ ... -' ~a tho 
h~· 

THERAPEUTIC RESPONSE 
Cry>Ulloid. t<nd '" bt d<" .......... <Ioc!foll"""_ 001",;"", 01 • """""_ of 
both . Thr ooIu,ion< ,lui .... <ltctroly1<'boucd .... oiobc-r pnmaily oodiu~ 

(." .• O.9'lI. NS ..... I, ... ) ... <'"II,," m.llip!< <Ito:troly.<. (0,1" LR). Sali"" and UI. 
.... """",i< ooIu ........ Thr.er ....... btulhtrapou'i< .. opon .. mirror> "'" phyoiolopc 
di>tribu.ion of "u,d> in ,bt ......... 1I111ar ~.id •• nd 75 p<1tt .. of.1-oo fluid inr"~ 

nopidly di<p<nn ,nlO tho 'nl ..... ili.1 "1"""< ... 'he .... 25 po",., of ,he fluid inr"~ 
",fll2ins "'ithin lht ,n'n,_"I .. ."..... Thr .. f ...... r... .. "h IoI1:f of ..:Ji ...... LR ,Iia, 
i. inrll~, 7'10 rot di.po .... in«. Ibt intenl;I;.I'pac<: .nd 2SO mL ",m.in, within 
,bt VlSCu l • • <omp."n",n1, 

Al'hough D, W .. """.i<lored "n i ... ""i< ool llli"". il beh ..... m",,11 diff ... ,n,ly . , 
tho phyoiologi< 1< ... 1 dllring , .... ,1>o....,..1I1i< .... "0.,." tlian eithe ... Ii"" or LR, Thr 
dell""", in , .... "'utoon 1>0<.,...... ""","""-'11 by 11>0 cell .. and even, ... lIy. only r .... 
"'>fer "' ..... in •. W'1<' i. hy~oni< """Of>6red " ',Ih 'nl ...... Uular Auid. and tho «11. 
re<p<>nd by ... ..,lIinS. The "",.001 diope";"" of ,he ...... , in'o Auid compartm<n" i. 
predi<~ b<c ...... """" "Vi •. i1 m,mico diotribu1;"" of AII,<I< on'o "'" ;n."""llui..
and 'Itrw:<lilliar flllod «>mpaA'''''.'' Illht phy.OoIoJ"' ~I. ApproI,,,,,,"'ly ,""0-
think of tho ..... , .. -iii oIispe ..... 'nltO<'CIJulwly ... 'IIc:I'<a. "'" ... maon,"I ooo_th.itd of 
"'" ........ "'ill OIly .. ith .. lht atrw:<II.1ar flt>id (ECf) C<>olponmrnl. n.u... f .... arh 
U ... of D, W iofooord. 667 ml. .. ill lIi.po ... io11<> "'" ,n......,lIular nuid (JCF) 

~"'"' lH mI. .. ,II d..,..... inlOlhe ECl'-...nmrnL Of"'" llJ mI. 
of .. --. di..,..-..d ,_ lht FL"!'. oppr'O-\,maocly n ~ "'il! di>p<nC '" "'" 

iD1rnbIium (i.e.. 2SO mi.). "'~'" only 25 ~ .. iU remaoD • .-iIho. "'" 
inIn>~ ~ {i •• ,. IJ mI.)." 
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Many cry.talloid ",l"lion. oooLain • comb;nat;"" of c!.xtrose and electrolyte>. A 
commonly prescribed combination solution i. D,0.45% NS. Thi. solution i. 
<oo.,<Iored h),peltonic. with on appro,im>!c ",,,,,,Wity of 406 mOsmIL. H",.,,,,,,,. 
"""" the ""U. 00<1 ...... the de",,,,,, in this solu,ioo. the hal""". of ..,IUlion 
remaining i. half .. hne and ""If free ",.Ie •. which i •• Iightly hy"","";c, Thu, it c, n 
be predirted ,"", fo< <orh Ii"" of D,0.45% NS infused. h>lf!he ""Iu, ion "",,"'o,lly 
will di.pe"" in the lTWloe, of r"", .. .,Ie •. and half e"'ntu.Uy will d;.po .... in "'" 
manner of >.ali"" into the re'p<"<1i,.., flu id romportmffilS, [",ntu. lly. 333 ml of 
~uid will di.!"'"", imo the [CF romp.,unen •. '\0} ml of fluOd will di • .,., ... in'o the 
io' m,iti"m. and 167 mL of fluid will !<Ina;" in Ihe V2SCular '1"'<"." 

AD<>lh<, commonly prescribed hypenonic solu,ioo ,ha, coo",n, a mix of both 
de,u""" . nd electrolyte. i. D,O.9% NS. Thi. crystalloid soIUlion has "" ""moI.hty 
of ~ mO<mIL ~ . gain. the de"""" in ,he solution i. COIl5Umed """" . flef it 
i. infused by the 00.1'. rell" wOe. lhi. occurs. the ""Iu,;oo ,ha, remain, i, .. Ii". 
(0,9% NS). which i. i_ie, n.e",fo<e. fC4" nch li'or of D,O.9% NS infused. 
7'i1l mL """nlUaily will disp<f>e '0 the in'or>,i,ial ,pace . .00 no mL will remain in 
the ,=uhr spac<. D,LR. IUlOIher hypen""ic ..,Iu,ion with all ",molali'y of 
~n mO>mIL. belu,..,. in <u elly ,he .. me man""r. Th>l is. once the doextr .... in 
""Iu,ion i. COllSUmed. ,he ",mainin~ lJI. beha>e, as an i""OIIie ""Iu,ioo .00 
di>trib.JI<. 7~ I""""n' of the infuse<! ""Iution into the in'"rstitium. "'ith di.lribution 
of the ",mainin~ n p"""'n' within the , .. ",ul", NI'IIj>a!ttnent. 

Composition of Solutions 
Cry.taIloid ",lutions are cla .. ified base<! 011 their !OIlicity .00 their Nmposi .. 
""Iu .. " Mo>1 cry"all<»ds are sodium_based ""Iutions. dextr"",_b. sed ..,Iu,ion •. 
mi.""." lectrol)'le ""I utions. or. com hi 0" ;00 of lUIy of the .. , Combination ""Iutions 
tend to cooa in both de",,,,,, :ond .ooium C4" belh dexlrooe .00 mi.ed .Iectrolyte •. 
Moot combinatioo ""1,,,;00, tond to be hypenooie.oo beha", .. described • • rlier 
in .. rro. of ,h'''-.peutic r~. 

SODIUM SOLUTIONS 
Sodium_based cry ... IIoid, may be i""ooie ( • . !-. salin< 0< 0,9% NS). h)'potoruc 
("~,, half_oonn. 1 .. Ii ... or 0 .45% NS). 0< hyp<nonic ("~,, 3% NS). S. Ii ... i, 
><>metime, referred '0 as ... "'''''/ Ullin< beeau", it> osmolality do .. ly miITOB ,hot 

of plasma. • It i. the cry ... lloid!hat 1= the I ... t ri '" of cau,in~ bemoly,i. of 
red bkod ",,110.00 ,""refore;, the flu.!t ..,Iu,;oo of choice ,,'ben bkod """,f",ions 
are gi,..,n. II i • • Iso indio"''''' to "'pleni.h or support circulatory ,..,Iume durin~ 
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... "" of .hock or in >cute NIldi,;o". ilia, may ",sui, in .hod .Ute>, including 
seve .. dehyd ... ,ioo. diabe,ic kctoa<idosi •. bum>. and od",nal in,ufficiency." 

Complicali""" a."",ialOO "'ilb o,orzealoo. in fusion of »line may include 
fluK! ,,,,.,,rload. hypokalemia aud dilutioo of OIher key elec,rolyte •. and 
hyperchl""'mic ocioo.i •. '''' 

81\ I",bcalioo, for I""""ribing LV. infugoo. of half_normal >aline (i.e .• 0,45% 
NS) genenlly """1,,, around NIldit;o". ,hat ",suit in ~lIular dehydratioo, 
Eumple. of oond i,ioo. that might """It in cellulardehydntion include o',enealou, 
use of diu""", agon" ... c ... i,', '''''iting. and h)'pe'llly~mic h),pe",>"",I ... 
oonketOlic coma," ," Ca-nplication. lllat may ari", from infu.ion of half_normal 
.. line include hypo ...... mi. and cellul ... ,,,,.crhyd,,,'ion and >welling." 

Hypenooic ><>dium chlOfide I.V, ..,Iu,ioo> (e,g" 3% NS) are I""scribed 
most commonly '0 tre., ..,,'ere hyponatremia th. , may re,ult from reml f.i lu",. 
exce .. i,', di~i .. or .. ",,»i .. intake of free water. Paticn" "'00 recei,', 
infu,i"", of hypenoo", ""lium ohlOfide are .. heightel><d ri.k of "'fforing 
cirrulatory overload. This ..,I ution abo irritate> peripher:al veillS and should be 
odmini .tere<l .lo",ly to pre>on, both venou. irritation and circu latory o,orload," 

DEXTROSE SOLUTIONS 
Dextrose_b.sed cryrulloili leud to be composed of "arying amounts of <lextrose in 
free " .. te!. 1he most ""I'IUTlOIlly I""scribed dextrose-based ..,I ution i. 5% dextrose 
in walor (D,W), A> discu.oed 1"",,,, .... 1),. D,W i, >II i""""ic ..,Iution "'ith >II 

osmolality of 280 mOomlL. Howe",r, once the <lex,,,,,,,, di""I"ed in this ..,Iution 
is metabolized by the body cell •. the freo wator that remain. from ,he original 
solution heha ... like • hypotonic ..,Iution, Indioati"", for I. V. infugon of thi, 
solu,ion therefore include h)'pewslOOlar ... "" and hypematr<mi .. " 1he <Ie.trose 
in this ..,Iutioo I"""ide. minimal c. 1oric ron"'nt (170 l c.l/L) that may help to .. 'on 
ket",i, in p>ti.nts woo are NPO, 1he <lextrose .1", "''''''. to f""ilitate the'r:an.pon 
of pota .. ium from the extJreliu l:u in'o the intJrellul:u environment, therroy 
promooing electrolyte bolaoce in both the ICF and ECF comp.rtments, " 

1here Ill. other <Ie.trose-based ..,Iu,ioo> of ,,,,iable roocent ... tioo dis..,I,...! in 
free wator. including. fC4" i .. ta~. 10% de"""" in wator (D~ W) and '\0% de.trose 
in ,,',"r (D" W), n.. .. ..,Iu,ion. tend to hehave .. highly h),pertonic ",Iution> 
,,'hen first infused and gener:ally ore odmini>1ore<l foI the treatment ofh),poglyc.mia, 

Bee. use dextrose_based ..,Iutions tend '0 be quite ocidic. with pH .. I"", that 
"'ng. from 3,4 to 4,0. <boy C>ll irri .... peripher:al , .. in> wOen ,hey .... infuoed, 
Complications that may occur • •• r"",1t of LV. in f Ugon of de. tr"",,_b=d i nfu,ion, 
include hype'lllycemi., hyponatremi •. and " .. ter in'o.ic>1ioo, In oddition. highly 
ronc.nt ..... d <lex""", ..,Iu,ioo> may <au"" an """""ic diu",.i. "' i'h ",suiting 
dehydration, "'" 
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MIXED-ELECTROLYTE SOLUTIONS 
Ring""" and I"" .. too Ringer. ",Iutioo. are rommonly prescribed miX<"d_ 
ele<trolytc ",Iutioo •. Both Ole iSOOKlic ",Iutioo. that rruoy be pre",ribed when fluid 
i. depleted within tbe .. ",u l., compmmmt ... may occur in .hock .ute. or 
condition. that """II in shock. ~atoo Ringer', (LR) solution i. ><>meti"", •• 1", 
c.lled lIar1mat1.·, wi"tiO/l, Bolh LR . nd Ring .. •• ",Iution. contain ooocen"'''iono 
of m ul 'iple el«,rolyte. that .... >imil .. 10 ,he rom posi'ion of pl • • m.. H"", .. ,'Cr. 
LR tends '0 be prescribed more f .. quen'ly than Ringer', bee,u", i,.1so ron,.i ... 
I"' .... , Uool>te """"boli",o in'o bie. rhomte. which buff ..... ,he ""id i'y of ,be 
",Iu,ion and m,y j»l1i.lly COI"tOC' ,be "",. bolic ",ido<i. ,hat ensue. in >I. te. of 
shock. B«.u", of ,hi •. LR i. preferred by """" clinician ... ,he cry>l.lloid of 
choice for tre.'in~ shock >I .... o>or not only Ring .. '. but.1so .. Ii".. which c.n 
c.u",. h),!",fchl"",mic ""idosi •. H"" .. , .. r. LR i, ro,,,,,,indie.,ed in paI;'n .. ..-i,h 
Ii,'''' di"' ... bee.u"" I",,. .. i, rnetIDolized in ,he liver. Complie.,ion. that 
may ",.ul, from I. V, LR ,he",I'Y include hypoglycemi •. h),pemalremi •. and fluid 
o, .. load . .. well as. in """ c."". mel>bolic .lk.Iosi •. "" 

Summary 
Cry>l>lloid •• re indic.,ed • • fluids of choice '0 're.' or prevent fluid and 
eloo,rolyte deficits, Cry ... lloid ",Iu,iono.re d ... ified in '''Tn> of 'heir 'onici'y 
and the compo.i'ion of 'heir oolu," •. which m.y indude .le<1rol),teo and/or 
dextr""', 1he .... n,ual di'!",,,ion of fluids into 'he intr""ellul>r. in"'''''i'ial. and 
in,,..,,,,,,ul .. companmen" oceurll during ,he ,he"'p'u'ic "'pon",.OO can be 
qu,n,ified.oo predicted. 

Quiz 
I, Cry.talloid. tho, 1>:0>0 • ,onieity ,ha, closely mirror> Ihe IOnici'y of plasmo 

.... referred '0 .. 
(oj h),poIooicsolu,ions 

(b) '-on;c oolution" 

(c) h)'!",nonic solu,i"",. 

(d) cu'onic solution •. 
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2. Which of tho follo ... ,ns .. the <f)" ... 11oid of <hoi« for u'" .. 0 flu,"" 
ooIu""" durinB bIooJ ,,..o1u,,,,,,.1 
(0) S.h~ (O.qq,NS ) 

(b) D,W 

(e) LR 

(d) R,"~·. 

1. Fh'e ~ dtx""," im "' ..... (D, W) iH ..... fi<d .. 
(0) 0 h,....,..,..o;: .... ,_ 

(b) ... --= 001 .. _ . 

(e) a h)ll<flOn>< ...... _ . 

(d) a "".<rd~Ioct""Y" ...... _ 

m 

4. !)uri,,!! tho lhonpeuIic ~poIIOO dOll '"""'" aflu D,W i. inf.ocd.tho nu", 
mf.>r<i _~ .. ,f <I ~_ ",'ho;:h IJ'P' of """"""1 

(a) A hypolOllO;: ...... "'" 

(bl An i"*",o;: 001.,,,,,, 

(e) A hyprrtonic ooIul"" 

(d) A rru.<rd~Ie<""ly'. 001",.,., 

~. A pa'i,'" "" ito ~ .. ,.. •• SOO-mL inf...;on of LR likely .... ilI Iu"" • net ~n 
of I0000.' many millil" ... of nuid in' o thot , .. ",.Ior compartment dun,,!! thot 
tho"pc"tic ",._7 

(a) 37' mL 

(b) 230 mL 

(e) 12' mL 

(d) None 

6. A patie'" "'ito ««'vel! I SOO-ml. mfu,"" of Lit ""ill h,,, .. , a net ~n of 
how many millih' .... of flUId in'" tho i"'tDli,ium dunnB tho lhcnp<uti< 

"'>p<>n><' 
(a) J7S onL. 

(b) HOmL 

(e) 12'\ mL 

(d) s.-
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7, A pati.n, who recei ... a 'iOO-mL infu.ioo of LR will ... ,. a ne' gain of 
...,... many millililen of Huid inoo ,he intrac<llu l..- ooml"f1JJl"n' during ,he 
the~'i< respon",? 

(oj J7~ mL 

(bj 230mL 

(oj In mL 

(d) Nooe 

8, A pati.n, receive. a J.OOO.-mL infu.ion of 0,0,4~% NS over 24 hours. Thi. 
' )'pe of ""Iu, "", i. """,KI<red 

(oj ;""OIl\C, 

(b) h)'poIooie, 

(oj h),peltooic, 

(d) ""'onie. 

9, A pat;"n, recei"". a J.OOO.-mL infu.ion of 0,0,4~% NS ov'" 14 hours. 
Whieh of the followin~ he" descrihe. wha' happen. durin~ the ini,i.1 
re.pon ... 10 ,hi. ther2p)'? 

(.j 11>< blood cell. and ,·:L5Cul .... ndo'hdi.1 ",,11. are OOI aff"",od by 
coming in Nfl""" with ,he ><>lu,""" 

(b) 11>< blood cell •• nd ,·1SCul .... ndoIheli.1 ""II •• w,,11 ,",'hen Ihey rome 
inoo ron""" wi,h the ",Iu,ioo, 

(cj 11>< blood cell. and ,· •• cul ... "ndoIheli.1 cell. shrink ,",'hen they come 
inoo Nfl""" wi,h ,he oolu,ioo, 

(d) 11>< blood cell •• nd ,·,<cul..- .ndoIheli.1 cell. «><I.u .... the O.4~% NS 

",Iu,ion on ron'''''', 
10, A palion' roc"iv .. )OOO mL of 0 ,0.45% NS in 24 hours, Hoo.' much of 

,hi. ",Iu,ion rem.in. in ,he in"", .. "ul .... por. durin~ ,he ,her'peu'ie 
re'pon..,? 

(oj 167 mL 

(b) 'iOOmL 

(oj 301 mL 

(d) 999 mL 
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II. A paIlr ... rta"'" 3000 mL of O,O.4S" NS I. 24 l>ouB. li<Jo.. """,h of 
tIIi. 001 ....... du .......... \II the ' ... """'11 .. 1 ... 'flO" dun~ \he tIIenpnn;., 
, .. """or? 

(I) 167 mL 

(b) '!OIl mL 

(e) '!OI mL 

(d) 999 mL 

12. A pobftII rKeO' .... I boIlIO '" 500 mL '" LR ....... XI m .. ''' .... .... 1IiclI 01" .... 
foI ...... "I 110 .............. Ihe ;IlIUal """"""'" 10 ,bl> ,.ru......? 
(I) n.. blood .,.1""",, ....... 1 ... mcIoIIItl," .,.n. .... _ atr«.Yd by 

COIIUnl 'n ..... "'" . ·lIh Ihe .ooIuI_. 
(h) n.. blood .,.1""",, ...... 1 ... ......,.,.,1, .. .,.1 ... well ........ II><}' """'" 

,mo ..... "'" with Ihe .001111;". 

(e) n.. blood .,.11,""" ..... 1 .............. 1 ... .,.Ib .tmnk .. -hoeD II><}' """"" 
imo ..... "'" "'itlllhe .ooIlIIion. 

(d) n.. blood .,.11. """ ..... 1 ... tftdoIheliti .,.Ib ",,"'.m .. the be..,. in 
,t.. >OJ",,,,,, <III «l1li""'. 

Il. A poli .... ret." .... 1>01 ... of 500 mL of LR 0_ 30 m'nu .... Which of .... 
followi"1 bo>I dt><ribeo lhe Ihcnpeulic rupoo .. I<> ,hi. 'nf .. ion? 

(I) 0 mL of oolu.ion d""" ...... , .... lhe inl"""'lIul .. opat"<". 37S mL 01" 
sol ulion diopc ..... !<Ilhe inl."lillom. and 125 mL of ooI"lion remain in 
,t.. intro,'.",ui>r ..,...,.. 

(b) 333 rut of ",Iulioo di .... ..- ,n", the i.I"""'lIul .... pKC. 167 mL 01" 
sol ulion d,<p< ..... !<Ilhe inler'I'lium. and 0 mL of ..,1"lioo .. "",in, in 
,he intro, .. ",ui>r • .,...,., 

(0) 333 ruL oflOl"I;O<I d' .......... 'nlo lhe i.I"""'!lul ... poa. IZS mLof 
IIOI"lioo d .......... 10 Ihe 'nl ... I'lIo",. and 42 mL of ",]",ion rema,lU in 
,he intro, ...... i>r """, 

(d) '!OIl mL of oolL>lion """'In' in the i ...... , ........ i>r opo<:c. 



CHAPTER 8 

Colloid Solutions 

learning Objectives 
Afte, oompletin~ this chapter. the I."""" "'ill 

_ Compare .nd cOIItr2>1 tt.. chanot1.eri"i<. of rolloid ..,Iu,;oo, ,,'i'" cry>l.lIoid 
",I Ulions. 

l b Diff"",n';." ooo.)'"'be1i< ond .yn<he<ic colloid ",lution •. 

0;","" iOO",.,ion, for u", of rommoo rolloKl ",Iutions. 

Identify ad,'...., effects ,ru., may occur from utilizing common colloid 

""I".ions. 

Col)o;ds 
Albumin 

Key Terms 

PI .. 11IlI proIoin f",,",ion WI'\<) 
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Colloids Defined 
CoIIDid. are type. of intra,,,noo. (LV.) ",Iution, th>t ooo"in macromolecule. 
and elwIOIY'es. ~ Colloid 5Olution. ha,,, • sign ificantly higher mol""ular 
weight th>n cry".lIoid .ol ution •. n.e macromolecule. cont1ined in colloid 
..,Iutioo. ch""""teri"ically do oot p2U .... dily through memm".., including 
c.pill. ry membr2ne. >nd «lIul ... "",mb ... ".., in their norm>.l. he.lthy .Late. 
n.e ... fore, rolloid. hehave diffe"'ntly ., a physiologic 1",,1 from cry". lIoids 
he",u", when colloid. are infu",d intr .. 'e""u,ly. they gene ..... colloid • .! !»motic 
pre»ure (COP). ~ 

B<=u", oolloids .... in""n .00 .1>0 c ... ge"" .. te 0< enhance COl'. 00110>:1 
..,I uti"". "00 to "'y within the int .. vascul ... Nmparl"",nt "'ther than c. u", ~ui.d 
shift> into the interstitium Of the intncellul ... fluid (lCF) oomparl"",nt. A •• genenl 
rule of thumb. each milliliterof colloid. infmed into the intra,,,,,,,ul,,,,.pare .. mains 
within the int .. ,-=ubr .~. Some roIlo,,1> h .. e the odded effect of dniwing 
addit;on.1 fluOd from the interstitium into the in", ... "",ul .... ~. WOen colloid. are 
infused and supplemented with i>Olonic cry.talloid. weh os 1a<Uted Ringer'. (LR) 
0< "","",I ...:Ii"" (0.9% NS). the neI effect i. that additioo. 1 fluid .. "",in< within the 
,,...,,Iature. Fo.- the", .......... colloids ....... ferred to f"'q""ntiy os "'I ..... 
nf"11l'k" 0< pia,,,,,, <xpamkn. 

S,~ Bu.,r 

Colloid rolulions can IN d;>I'.8u',"'d from e'ptalloid sol.tions iJ«aus< colloid 
ro/UI'''''' m<I)' II"Mra" ,"''''n 'h')' a", inf",d inro th< 
n"culal~"'. 

Types of Colloids 
Colloid> c. n he o!usified • • either """,yn,hetic or .ynthetic. NOII,ynthetic 

coiloKls .... deri,ed from hurruon bkod romponen". S),nthetic colloili are 
biomedK:ally rruonufactured from nonhuman >ooren. 

NONSYNTHETlC COllOIDS 
Non,ynthetic colloids 1<00 to he <leri,..J from human pi ....... n.e most commonly 
used oon,),nthetic colloid .... composed primarily of . Ibumin. ,,'hich i. the rruojor 
pi"""" protoin. n.e", ioclude albumin 5% (i.e .. Plasbumin_5) and .Ibumin 25% 
(i.e .. PI..oomin_25) . 00 pl .. m. protein f"",",ioo (i.e .. Plasman>te). 
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SYNTHETIC COLLOIDS 
S yntlrti< coIloi<h are dori'led fl'OOl gelali ... de.>;"""". and Sl2rcbes. Examples of ge""in 
coIloi<h i",,1ud< ur .. _bridged gelatin and mcdifioo_fluOd gelalin. S=bes i",,1ud< 
~h (i.e.. lk.p<iII) and p"n~h (i.e" I'mtaspan). ])"''''''''' incl 00e such rolloid 
",I",ions .. ])"'Ir2II-40 and ])",,,,,,,_70. Syntlrti< oolloids ll"""r.oIly terd to <>rry 

more risks of «.using :oJ",,>< ",actions tlwl do oomyntbetic colloids," Collo;ds lire 

more "'p"l15iYe th2n crystalloids. and albumin is the ..- ""pensive colloid, 

Indications for the Use of Colloids 
.an Colloid< are ""y effecti,,, lOt either replacing '"' "-'pandin~ Y25Culat ",Iume in 
palient, "'00 ..., hl'povolcmic, n.ey tend to be infu.oo in Wldem with iM>l<Joi< 
cry, .. 11oids such '"' oonnaI sali"" and Ioctatoo Ringer>, soIutioo. When infu.oo 
silOOl"""""",,),. coIlo;ds and i>otooic <rystallo;ds ore quite effectiw "' mit i~.tin~ 

d inioal manif .... ti"'" of hypovolemia. iocluding hyp;wolemic .mol . Table 8_1 Ii", 
the <211"" of hypo><>l<mic .hock and early .i~ .. . nd 'ympl""" of hj-'po><>I<mic .mok. 

,.-
)k~(;"' ,.~WoocJ. ) 

B ...... ( i ,< __ bon .hock) 

D<'1<htioa from 
bc.,,';,.. ..-toot 
b,.",,,,, ........ 
bc."~,,, ,u""'rl 
Pt>f)'Ori. «,t-.• _ , ~,~ 

diobrt~ lnoo<;..b;'IDKAj . 

hwm->b< hl'J'<'lil~ 

..... ""'~ rom> I""S KI. 
"'''''' .... , ... ..- diom~.) 

C\i-..r .\faaif ........ 

N,oroIop< 
Ao • ..., 

R' ........... .. _ioa 
0;,." _ 

c~" 
TJ<'),<.ro;. 
N""""N pel>< ......... 
!lo1hooo";, 

",...-.... 
" ..-....,...r ,.pdbry <ril 

~~ 

M~ 

~-
~ 

OIip;. "-cool, <1"""'1 U .. 
M""li, 
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Evidence from ",..,....,h .tud.,. do oct d .. rly d.~e improve<l 0UI<X>rTle> in 
patienl> H"id_re",,,,~,,,ed ",itll colloids .nd 01)'0121_ "'...- u.o.e fluKl_re ... ocit2led 
willx>ul colloids." I-WII~,,,,,. paUerx. ,,'ho exhibit rtWIife .. atioru 01 hYP"'ulcmi< 

.rock as a coruequen<'" of Ilern<xlialy<i' do ten:! to de....,...1r.IIe improw<l ootcomes 
willi infu.iom of 00I1oim," .00 colloids therefore ore indie>ted in !hi> ""bset of patien .. 
willi hyp"",lemi •. 

CoIk»ds . 1", may be infused Jlfophyl.."",. Uy to I"""<n' shock or I"", of 
intr:a .. ",ular volume 0< 10 er.cou .. ge .ubil iutioo of ,,...,,1..- ,oluIDe. Foo- in'l2I>re. 

pation!> with bum shock 1<00 10 exhibit <.pillary "",mm"" i"".bilit)' during the 
fir>' 24 .... ,., .fter the burn. A • • result of this. much of the plas"", rr-ins _p 
into the i" .. ",ilium and dr.I ... J>I""'" fluid into !he in"",ilium with lhem by 
osmosi., 1he capillary membr.one> begin to ... bilire 24 hou ... n..- the bum. 
[n", .... OO<I. infu.;oo, of .Ibum'" help to dr.w fluid ~k into the _"","Iar 
compartment from the intmlitium. 

Boc>u5e colloid • • re dr"";,,, at expanding , .. ocular ,ulume. ,he nu,,", mu" 
.....,itor patien" "'00 ~i, .. lV, colloid< clo>ely fC4" clinicallTWlif .. tatiolu of 
ei",u i>!ory ove,load and pulmoo.ry edem .... J»I1ioul:uiy elderly pationts and 
patients with. ' oo",n history of heart r.ilure. 1be ... igns .nd .ympt<>m. are 
>umrruorized in T.bl. 8_2. 

TIl .... 8·2 Clinic.1 J.Unir",liliom ofC; ..... I>toty 0v<'fI00d 

s,. .... C-_s~ C_.S .. 

N~" R''' .......... 0;,00,,_ .- ~, 

.~ " 
" --"' ;0< ....... 
~(;., .. "* ... ,) ... 
....,.... --
""'J<-
nu...t,.j, 

lin""''';'''' -.. ~ .. 611 

M~ 8"""1" ...... ..... 
Piol. fK<h, ....... Ald ·,OF 

lil"""'" """"'y .... --..I "Y'I""" (PND) 

~ 
., 

~- Cold. <1onay.too 

"",,";.~ 
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SruD Bu .. r 

Colloid. a", indiru"d mai"ry' '0 ,,,,at or p"' ..... , 

Albumin 
Albumin (i,e.. PI .. bumin) i. deri,"ed from pooled hum. n pla,ma, II i. >.imply. 
sterile ..,lu,iOll of hUm2ll albumin ,u'pendOO in an "'l"""'" dil""n'," Eaoh vial of 
albumin COIl, ';n. apprmirruo .. ly 145 mEqlL of the electrolyte .ooium. Albumin i. 
,he major plasma proIein and .... u<h. i. the mole<ule that i. primarily re'pol"iblo 
for m:Un .. inin~ colloKlai os....,.ie pre .. u .. (COP), 

Albumin i. aI..,. 'IOn,port molecule, Thi. me . .. ,ira, albumin can biod ' 0 many 
olhef molecules. includin~ bilirubin ....... Is. enzyme •. drug>, and <1<"<"1101)10'. and 
'rnISpOII 0.- in"",i""" them, " For- illSl'oce. boc.u.., hydro~en ioo biDd. readily 
wi,h albumin. albumin can oc' "'. buffer in ..,Iu,ioo, u\re"'i ",. pa'ien" who are 
hypoalbumi nemic .... at hei gh .. ned riol fOf >C idooi. bocause there i. proponion>,oly 
J,e" albumin '0 biod "'i' h hydrogen ion, 

Two ror><en .... tions of .Ibumin are available commercially for l.V, infusion •. 
1be fin' i. albumin ~% (i.e .. PI.,bumin _S). Thi. colloid i. osmo<ically .imilat to 
pl .. rruo .nd is i><JIooic with an .ppro.imate osmol. lity of 290 mOsmIL.,~ A. 
albumin 5% is "'....,.ic.lly .imi l", to pl. ,ma, I mL of ~ukl "'ill he retained in the 
V2SCul., compaltm<n' for each milliliter of albumin S% infused in .... '..,""."ly. 

1be oecond CO<lCen'ntiOli of albumin tIIat is available comm<fcially fo.- l.V. 
infu.ioo i • • Ibumi n n% (i ,e .. I'Iasbumi n_ 2S). Thi.colloidal >01 ution i. h)' perosrnotie 
and h),peltOllic and will d",w oddi,ioo. 1 fluid from the inten,itium into the " .. cuI., 
romp ....... n', II can ~enc""" COP of apprmima .. ly 70 to 100 mm H~, lbe COP 
~enefated by .Ibumin 25% c. n re.ul, in • net ~ain of up to 4 mL of , .. ",ul .. ,,)\ume 
for each millililef of . Ibumin 15% infused," 

Vial, that cOlll.in both .Ibumin ~% and albumin 25% ,hould be "ored at room 
tempe""u .... Each vial >hook! be e .. mined prior to u'" '0 enwre ,ru., i, is no< 
cracked and that there i. no vi,ible turbiod i'y of the ",Iu,ioo. fnfu,ion •• hould be 
completed wi'h in 4 hou .. oft .. the vial i. occ;"sed, any re.klu.1 >oIu,i"" should be 
diocarded. Table 8_3 Ii ... the ,..,Iume and albumin roocentration COllt1ined in 
com .... rci. lly ., .. il.blo ,'i.1> of both .Ibumin ~% .00 albumin n%, 

INDICATIONS 
Albumin 5% may be iDdieated fa" use in patie"" who . re h),povolemic for. 

V2rie1y of "' ........ iocludin~ hemorrlrage. burns. and dehydration. Albumin 2S% 
may be iDdicated for u.., in ,he>e >am< patien" if their COP i. low, which may 
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Tablt I · J CO<tlffiO'R'iolly A,2iIab~ " .. I. of Albumin 

c...... ..... ,- AI_.C-

Mho""" , ... .~ ,--' 1 
,.~ "--'I 
~~ 0.0 

Mho""" " ... .~ '_01 

.~ "--'I 
'oo~ 0.0 

occu, in "" .. ,," .. ate. of shock . In the"" in.l2I>re •. albumin ~% .hould he 
accompanied by cry .. alloid • • nd perh,P' diure1ic. to ell<oorag" v»cular wlu"", 
"I"",ion . nd odequate reno! glomerular fi ltntion," 

Albumin infu.ion, typically..-. witllhdd from pat;"n" with seve .. bum, until "' 
Ie .... 24 hou" .fle' the bum ... 'hen it i. bel""«1 that the capillary "",moo .... "'" 
.. abilized phy,;ologically and the .Ibumin will rot pool in the intmtitium, The u", 

of albumin in patient> wOo Ila,.., 10" • lot of blood shoold not proced< attompts .. 
hemodynamic ... bilization with cry>l2Iloid. and blood romponent products if they 
are .. ·.ilabl., Albumin infu,ion, can be particularly the"'peutic in pati.nt> with 
live, f.i l" re that i. accompon ied by . ",ito. and lIyperbil irubinem i., In the", ""tiem •. 
>lOOmin II .. the"'" e!fOCl of pulling fluOd from the intmtitium. thereby redocing 
"",ite., In addition. bilirubin bind. to >lbumin. thereby dimin ishing ",rum free 
bilirubin 1e,..,I,."" Similarly. I.V. odm ini"ntion of >lOOmin may red""" the 
intmtiti>l edema tllat Carl occu, ,,' itll peritoniti. and """",.,atitis,"-" 

ADVERSE EFFECTS 
Bec,u"" albumin;' obtai oed fIOm pool.d hu .... n pl .. l1IlI. i t can c ..... infOC1ions 

and .lIergic "''''tion., Viro! infOC1ions .... y be tr"",mittod from pl .. rruo, partieularly 
hep>titi. C. The risk of tr=mi",i"" of . iru"".ja >lOOmin infu,ion. i. I ... """" 
than. f .... Y""" .go bec.u"" of impro>-ed tJonc.- ""'tion methods .nd because the 
domted pl",ma i. heat_treated during the 5e!''''''tion 1"<><." •. "" 

In addition to vir:al infection . • Ibumin I.V. infu.ions infrequently c.u"" ollergic 
0< >Il2phyl"'tic "'actions, Commoo manife<tlltion. of on .Ilergic "'action indude 
flu,hing. unicari •.• nd chills,"" If the patient;' still ~i,'ing the infusion when >II 

>llergic ,.,"",ion i • • uspected. the infu.ion .hou ld he wscontinued immediately_ 
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Like ... i",. albumin infusion ..... COIltr.lindic. l«l in ""tien" "'ith • u.o..'n 
hype""n,itivity to albumin. 

Albumin i • • 1", contraindicated in ""tion" with ""pOrotic .yOOrom<. which i. 
chara<torized by renal glomerul>r in". bility and .. cr<1ioo of .Ibumin in the 
urioe."''' Patients "'00 ",eei,.., .n~i"'.n.in-<:o, ... eltin~ onzy"'" (ACE) inhibitors 
concurren' "'ith lV, infu,ion. of . Ibumin ore P""'" to experienre ~usbin~ and 
hypoteru;ioo, Th.".efore .... he""""r po<.ible. ACE inhibitOf' >hoold be withbeld 
fOf 24 hour> prior to tbe lV, infu'K>n of albumin, Although . Ibumin had be"n 
u>ed decode • • ~o • • ther.py for pat",n" woo were rruolnouri ,hed. tbe ao:h..,nt of 
impr"'..,.j ""renteral n"lritK>n solution •• nd entoral n"trien" has ,uppl. n,ed ,hi. 
indic .. ion for .Ibumin ("'. Chaf>lcr 10 for a more oomplete diocu"ion of 
""renteral nutritiOtltbe .. py), 

Plasma Protein Fraction 
!'Iasm. protein f""'tion 5% (i,e .. Plasntarlate) is derived from J>OOled hutruUl 
pl. ,m • • nd refined by ,"c"""",""",is, It i. phy'K>logically ,imilar in rompo<itioo 
ond behaviC4" to .Ibumin, PIa."", prot';" r. adion (PPF) i. oomposed of 
'f>P<o,ima' ely 88 pe"",nt .Ibumin_ 12 pe"",nt alpha .nd be .. globulin •. and .. ,. 
th .. 1 percen' g. mrruo globulin. It i. ","""ic.lly "'lui,· ... n' to human plasm>. ond 
i. i""onic, It ronuin • • ppro,im.tel)" 145 mEqIL sodium. 0.25 mEqIL I,o .. "ium . 
• nd 100 mEqIL chloride,"'T.ble 8_4 li", the . ize. of commercially ... il. ble vi.l. 
of PFF . nd their ""pecti,.., compo.itioo of protein,. 

PPF shoold be """,d at room tempenture, Priof to U"'. the vi.1 .hould be 
enmi""" ond if the vi.1 i, cracl ed Of ,he wlu,ioo appeaB ,uroid, it .hould "'" be 
u",d. In goneral. the infu,ion should be rompk ted "' ithin 4 hou ... fter the rubber 
"opper of tbe vi. 1 h", been pu"",ured. Unu"'" ..,Iution ,hould be discarded, 
[nfu.ioo ra"" ,hould "'" exceed 10 mUminute (i.e" 600 mllh) or hypoo.n.ion 
may occur. 

_C- . ... 

" 
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INDICATIONS 
~ PP!' i. iooicated fo.- 'Il< ' ''' ...... 0' of ,,,',ere bum. ond. in >Om< C""' . 

.. morm.gic .hock, PPF '''' ...... 0' fo.- bur .. does 001 begin un,il., Ie." 24 hours 
af'er , .. bum. wben , .. c.pill.ry membr.one> h.", .ubiliz.ed, T"' ...... o' of 
b<""""'.gic .hoc k "'i'h lUIy rolloid. ill<ludio~ PP!'. i, cOll"""""i.1 and should 001 
"'ppl.rll !be u ... of ory"oIloKh 0< blood componen' ]>100""", 

ADVERSE EFFECTS 
Boc.u", PPF i. made from hum"" pl=na. i, may rontain or~""i.m. ,hat c.n 

c ..... infec1ioo. di",..., •.• uch os viru""" A I'hoo~h "''''''nin~ of donon and , ... i"~ 
of 00nated blood have dimini.bed !be risk of tr2n,miWori of .iru ... IlIrough 
><Imini" ... ,iOll of PPF 0\ .. " , .. !"'" .,,. .... 1 Y"'"", !bere i. "ill. ri,k of '"",.mi"ion 
of >Om< .iru""" pmicularly "IWiti. Co" 

PP!' .bo nn cau", allergic 0.- "">p/Iyl",,'ic "''''t;on,. Side eff",," of 
admini."",i"" of PPF:Ire f""lueo' and moy i..oloo. flushing, bock pain. o.u"' .. 
.. ad"" ... unicaria, chill" and fc""'-, Some1ime.!be", manife">ti"". iooic>te. 
h)'p,,, .. n,i'ivity ",,,,,,ion, and """""ime. ,hey .re idiop>,hic (i,<" !be cou'" i. 
unk"""'n). PPF i. oon, ... indic.",d for use in patients on cardiopu lmooary b)'!"". 
beeau.., i, Call c.u .. h),poIen.ion in ,hi. popul.,ion, ~ 

Hespan 
Hct •• urches :Ire large carbollyd ... ", molecule •. 1he most com"..,., he~"",h uoed 
.. . n l.V, rolioKbl solu,ion i. 6% het .. tarch in G.9% sodium ohloride sohnion. 
Olberwi .. known lIS lI .. pan or ~'dFOX),~tlrj15tarrh (liES), Eaoh 100 mL of H"'pan 
cool1in, 6 g of bew""",h .00 G, 9 g of sodium chloride. 1he el,""",,1 )'te roocentr:a'ion 
i. roughly I ~4 mEqIL eorh of sodium .oochloride, I""ffk""y asa volume expander 
i, roughly "'Iuivalen' to that of . Ibum in ~%," He.pan i. ",c""ed "i. !be kKlney •. 
1he hyd,mycthyl molecul .. that comprise 11",1"'" "'00 to he e«reted f.it! y rapidly. 
bu, it moy lake """k. fo.- ,he ... roh ....,Iecul", '0 be exorcted, " 

INDICATIONS 
• Hespan is indicated prim.rily os. ,..,Iume ",pande, in p>'ien" "'ho berome 

hYP"'..,lemi.c during eiec1i,'e "''Eery. Bee.u", i, .1>0 inc", ... , !be e'JllIro,,}," 
sedimenta'ion rate. i, i. """",ime. indi.cated in p>'ien" who re<jUire leubphere>is 
bee.u", i, i, easier and quick.,,- '0 ,e........., granuloc),tes from !be blood. 
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ADVERSE EFFECTS 
~ He.""" I", on'ithrombotic .ff ...... that ore ""Kleoced by diminished pl>lele' 

. ggregat;oo . nd impairmen' of ,he dOlling mechanisms, 11lerorore. palien" who 
~'" infu.;oo. of He.pan .re at risk for roogulopathie. and bleeding." 11lere is 
"""" .. idenre lhlo, i, may iocrea .. the risk of bleeding in I""ients who ha,.., had 
cardiopulmomry byp"" surgery," Patients with a known histOf)' of bleed ing 
disordeB should not """,i,e Ho.""". 

He,,,,,,, may c,",,,, afl1phylacroid "".,,,io.,, ,ha, m. y be evideoced by dy'p""'" 
"'heeLing. stridor. chill" unicari •. and 1",)'ogo. 1 edema. Some palients wi,h • 
known .11ef1,Y '0 rom .1", may be .Ilcrgic '0 hct .. t=:h. Bee""", i, i. <>c""oo by 
,be kidney,. Hespan i. ro<Ilnindicated in I"" ien" with renal failure." 

Dextran 
I) .. t n m i, • carbollyd ... ", mr""llOleeule tha, i, oomf>O'<"d of polyme, chain. of 
,be glocooe IIlOlecule. One. infused inln,..,,,,,,,,ly. "'.." 50 percen' of de",,", is 
exc,ctOO by ,be kid""),,, and the ",maining >mOOn' break> do,,'n ,1o,,'ly i .. o gl""""" 
molecul •• thot may be used • • • fuel sou,ce by the bOOy', ~II._ 

l)"'tl2l1> tha, are used • • I. V, colloid ",Iu,;oo, are ei,her high.-lIlOlecular_weigh' 
de",,,",, ioclLKIing 6% 0.,,,,," _70. 01" low_moI""u l",_,,'cigh, deXlnn •. iocluding 
1(/% [/e,,,,,"-40. n-.. ,,'oight of ,be>e ooIu,iOl1' i, l=ed 00 the ,,'eight of the <Ie""," 
molecules. at ei,be, 70.000 0. fo< ,be high_molecular_weight de""," (o.x",,"_70) 
or 40.000 0. fOl" the Iow_molecular_""'ight de,,,,," (o.x",,"-40), Both ha" 
IOOghly "'Iui .... len' ' ooici'y and osmolali'y, howeve,. Both ..,Iu,;oo . . ... hgh~y 
hype .... '""'ic and hypenonic. TIley .... " .. il.ble in . ithe, 0.9% oodium ohlor:ide 
",lu,iOl1' or S% de>lf"'" ""Iu,i", •. 

INDICATIONS 
De>lf""'''' indicatoo for ITIlIny of ,be """'" ",as""" tho, otlle, colJo;d5 ore 

indiclloo. thot is. fOl" volume "pao<;oo fo< pa'ients in hypovolemic shock 01"" ri,k 
fOl" hypo,olemic shock, In add i,ion. De>'n.n-40 .... ",,'i'hrombotic effects and i, 
particularly indic . .. d in I""ients .. ri,k for >e",,"' thromhoemholi fOlTllO';oo," 

ADVERSE EFFECTS 
~ Dext"'"' oarry the grea .... ",Iati,.., ri,k fa" aJ,'crse ,o:.cr",", of . 11 colloid._ In 

particular. de",,,", ore .. "",i>lOO "'ith allorgic ",,,,,,;00 • . onaphylacroid ",,,,,,io.,,_ 
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,en. 1 f. ilure,.oo bI<"eding di><>nlen"".oo can in'erfere wi,h obtaining appropri ... 
blood c,..mna,ch ing." 

Gelatins 
Gelatin • • re .1", colloid. that are composed prirruorily of c.rbohyd"". molecule •. 
Some e"''''pie. of gelatin. include modified_fluid gelatin .00 ur"'"_bridged gel >lin. 

INDICATIONS 
Indic .. ioo. fC4" u'" of gelatin. o,wiap ,hose of other colloid •. polticul ... ly 

albumin ~%. Bec. u .. gela'i ... lend ' 0 h ..... shorter pl .. rruo ruM_life. a shorter 
dur .. ion of volume "po"';"" ""hie.ed. aDd • gre.ter ri,l profile than .Ibumin S%. 
lb.y ore"", iDdicated f""lu<n, ly. 

ADVERSE EFFECTS 
Gelatin. carry the sam< ,dati .. riy fo< c.u,ing .n. phyl oc,oid reac' ;oo ... 

Hespan. U .... _1=ed gelatin, COOl';n c.kium. A. such. they .... y "'" be infused in 
coojuIlr'ion ,",'i,h I.V. ",,",fu,ioo. of pacl ed red blood ~II. Of whole blood or 
inappropri.te dOlling ..... y occur."'" 

Summary 
Colloid • • re effIT'ive at ex panding in'''' .... '''ulll volume. 11><y can be derived 
from boIh noo.yn,be,ic aDd .ynthe'ic ""'~ •. l1Iey have •• "';ety of u"". bu, 
lb.ir use >hoold "'" supplant the use of cry.t.olloids.oo blood componen' prOOuc" 
when indic.ted. 

Quiz 
1. Which of the following " atemen" regarding colloid. i. fa/ .. 1 

(0) ColioKh ore romJlO""l of maoromol""ule. aDd electrolyte •. 

(b) ColioKh J»>' readily through capillary .00 ""II memi>nne •. 
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(c) CoIloods .... called voI"me •• parod<D, 

(d) CoIloods nuy be derived (rom .,(hot """"~n'h<til:.,.- ')'1Ilh<til: ""'..:ft. 

2. An u ........ Q'" """')'1Ilheti< <'<11I00:I i""h.d<. 

(0) pi ...... proIeoft 1...-. 
(b) H_. 

(d Ou ...... 

(d) ---Ind&ed Floc> ... 

1. Indinoono for I. V. inf_ oIa1bu""" ;""...,. ,"I ht ~lIri o(!he 
foIkN"'I' 
(0) B,,",~ 

(h) U ..... r .. l ....... ·,Ib _ .... 

(e) lLu~ 

(dJ~""'" 

4. PI...". proI<,n rrw;ti"" (M ) is compcoocd '" "'I boo, .-Ioic1l '" tho 
folkN·in,' 

(0) Albunun 

(b) Carbohydnt. n"",~uH:o 

(c) Aiplu , Iobul,n 

(d) 1l.el>,IobuI,n 

~. Which "'!he foll""'inl roIloid. mly <0.'" • probkm "'i,h obI.inins blood 
o"" .. n>lohi"I .. · .. n i, i. inlu..w1 

(. ) Albumin 

(b) PI .. "", pro!<in I""""",, 

(c) 11_ 
(d) Outran 

6. Which o(!he 1001o<o'In, <'<ll1ood .......... ,be JVhIaI n .... for od __ 
",~1 

(0) Albumin 

(b) Pb<m>. proIt.n f""""",, 

(e) H_ 
(d) Ou ..... 



CHAPTER 9 

Blood Component 
Therapy 

learning Objectives 
Afte, oompletin~ this chapter. the I."""" "'ill 

Identify ond de",. ib< the most rommon blood components. 

o;5CU .. iOO",.,;oo. [0.- ,,,,,,,fu,;oo of rommon blood components_ 

C<>mpare aDd cool"," the charxlen"'e. of common blood NmJ>O<l<nts tha' 
may be tr2n<f....-d. 

D=:rire procedu re> Ill .. en,"re .. fe .nd effeel;", Inn.fu,;"" of blood 
components, 

i ':" Different; ... dinic.1 manif .... 'ions of common lI2n,fu.ioo ",,,,,,ions. 

D<=rire protoc<>ls to treal ,,,.,,,fu,ioo "".dion._ 
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Key Terms 
Erythrocyte. 
leul",c}"'. 
ThrombocY"" 
Hefrultopoie.;. 

Fibrinogen 
A""mi. 
Leukopeni. 
El),tttropo;ctin 

Complete blood C<JYnt (CRC) 
Hefrultocrit 

C""",locy'" colooy _stimul>tin~ f octor 
(C-CSF) 

Hemo~lobin lRrombopoietin 

""- Thrombog,topenio 
Phs"", proteins Whole blood 
Albumin 
lmmuooglobulin. 
Antigen. 

P:orled rod blood cell. 
Fre.h _frozen pl .. fruI 

Cryopn"Cipitote 

Blood Components Defined 
Blood corI.i", of blood cell • .00 plasm>., Blood cell. i""lude red blood cell. 

(i,e ... I')'.hn><y' ,,), ... hi", blood cell. (i.~ .. leukoc)'t .. ) .• nd pl>tole" (i,e .. 
thrnmboc)",,), 1I ..... . opoios .. i. defined •• the generation of "" .. ' blond «II., 
All blood «Il • • re derived from pluripo«nt .I<m cell. th>t. in tum. differenti.1< 
into ge"""'tiOlU of moce clearly diff .. <nti.rod cell. under ,he stim" l>1ioo of 
coIOlly_stimul >tin~ facton," 

n.e rom p l ... b lood «Iun' (CDC) i. the I.bocatory test that .n.l)'Ze. 
concentrations of blood cell. in • sample of blood, Norm.1 vol"". from lUI adult 
CDC . re di.pl.yed in Table 9_1. E,),throc),"', ore the mo>1 .bund"", blood cell., 
n.e >olume of erythrocyte. in 0 • • mple of blood i. referred to .. the hem •• oedt. 
n.e norm.1 hematoerit for an adu lt m.le i. het ..... n 39.nd 48 pe«ent .nd for ,n 
adult f.m,l. i. be' ... ",n J.6 ""d 4~ peroent, The hemoglobin molecul. compri",. 
most of the .. 'eight of .""h erythrocyte. It i. the mol""ule th>t , .. n.porI> o'y~.n, 
n.e n"",,"1 co"""ntr.,ion of hemoglobin in a .. mpl. of blond fOf on .dult mal. 
nn~e. be' ... ""n 13 and 16 gldL .nd for an adult female range> bet ..... n 12 ""d 
I ~ gldL. Thu. the nu"",ric .. Iu" of 'he hematocrit i. "I'pro' imotcly th r"" time. 
the numeric ".Iue of the hemoglobin, Erythrocyte. Ii"" for "I'pro,im>toly 
1lO-1l0d.y.," 

leukoc),te .... ,he blood cell. =poo.ible fo.- mountin~ ond modul>tin~ host 
immune . nd infl. mm. tory re.ponse. to p>.thog.n • • nd injurious . gent>, A. weh. 
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~'" _ ....... _ ...... C ........... "Iood('.- (CBC) ,-.. •• - -- ~ 

'k "' • - ,J-" ..... - ,1-,,;'" .... _ ... -- ' .l-5.h ,0' ........ - l,W.' . '0' .-, --_ ... - 0-11.0 .,0'«11 , - ,~. ,o'«'" 
, 

.... i, 1n,,1. can clw>llI" _ .... II~ ... tIm die """' bc>;"'OU Injul'ft! 0< Inf...-..d. 
While blood ""I" ,,,,,Iud< lItIIII'opIIiI .. _ •• ,1 .. baM>pIoilo. 1rIOCIOC}-' :and 
lynop/oo<y1el. Tho ~fc 'f'OII '" ."'" of ,_ «lI. COIl '"01)' con...!<nobly from day> 

I<>~""'," 
1hromboc-y"" or< _ true ""n. in u.... ,hey or< die "",10"" f,""""nlS of 

mepUryocy"'" 110""""",,)'1<' .,. die inili01Ofl1 of ,he d .. lln! 00",,011< . .... >D<h. 
they "'" ".c,,,..,. on """,,,,lIin, hemorrhlF :and In ;n;'io';nB ",poi, of injul'ft! 
'iMo><. Thrombocyte> hve f.,.. "",y 'W"'.inwoly 9 day •. " 

Ph ..... i. ,he """ lIul ... <:omponen' "r bloOO. 11 """'''''y <:ompri ... 'W"'xinwol y 
52-64 ",,!cr.' of ,he ",lull>< of •• p«I ..... of 0<1 "" blood . (h.." 90 ""=., of 
pi .. "", i. romp<>O«l of .... '.r. IIt''' .... n 6.5 and g.O ",,"'cn' of pl."mo ;. """'prised 
of various proIei.,. c.lkJ ,II< pl."'" p ...... , .... '" Tho mo.I i"""",on' of m. .. 
pi .. "", proIein. i""lud< . Ibumln. m. Imn'"""I!lobuhn •. ond fibrinog<n . ... , .... min 
i. m. pi ...... ".-in ,hal i. _ im"""..,' in """n!>.iniog in .... '"HC"'., colloidal 
oo.mo<ic P"''"''"'' (COP). I, i • • b" i"""",1111 in P""'"",nS """nd ... Iin,. Tho 
imm"_lobulin ......... i_ito ,l1li .,. p"'f<>rn>e<l b)' , ......... ,.. pIaoou «11>. 
"'hleh .... dm.'Od from 8.ly~ .. ,odofond m. h<lOI from f"",i,n ~ 
collrd onli.n •. • ibri""fl<n i. o<:kllt,,,! ("""" 'hM is importOlll '" """"'l2Iin, die 
commDI> fCh .... y in m. coqulal"", oaxOll<." 

In ooIdibon 1<>"-'- ond m. pIumo 1'fOIC''', plauno ..,...". .......... y of ........ 
... b>wo<n. iD<ludilo, ""',,"" .... poes. ond ol«ln>lylt .. Cok,um i .... clrctrolylt 
fuoond in pi ...... ItIoI .100 fun<."licw ... cI ... "", ("""" (i .• .• """" IV).-
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It is """ibl. to repl"". deficiencies in .inually any of lIle"" previou.ly 
identified b lood rompo'"'." through ;o,,, .... oou. 'ran.fu.;on. n.e .. blood 
compo""." ""'Y be taken from human dot\Of. (i.e .. allos",,,ic) or from ,h. 
origin,l boo, to "Of 0 . 00 ,ran.fuse back to tbe ..... , in I."",. of ""..J (i .... 
"u,olog""')' The ""'" common of the .. blood compo"""" .... ilab l. for 
,ran.fu,ion will be discu.sed in the follo,,' ing >e<tions. 

S,.n> B UM, 

[Jo"",6i blood co"'fJ'JM"u or< "fr,,,d 10 a. blood """'_"". 
".","", blood compon'IIl' M'iIMro ... nfrom ,'" hill, "'i'" ,II< i""", to tramji'" 
bad '0 Ih. "'''' in Ii"",. of .ud ",. "f""d 10 a. blood 
compoti<OI'. 

In genenl. iodie .. i""" [Of tramfu,ioo of any bloOO rom""""." are more 
re>tric1i, 'e than <hey "''ere n yea!1l ' go. n.e.e ",.trict;oo, have been g .... ratod in 
p:ut by ~"t J>Iwm:orologic <!e>'.lopm<n" thai. use roccmbinarn go"",i. 
,ngiDeCfing. Fo< i .. tanc<. it i. novq,oMible toadmini".r. ">rie'y of recombinantly 
manufac1ured coiony_"imul",ng facrors to "",ien" with chronic di>e. >e> that 
result in low erythrocyte """n" (i,e .. aDemi. ) or low leukocyte counts (i .•.. 
l<okopHIia). The .. p/larmacologic prodocts include """""binant . r:r.hropoiriin 
(i,e ... poetin [Epogon. f>rocri tlJ to treat """mi." IUld recombinant gntnolocyl< 
roIony ... irnolating ractor (G·CSF) (i.e .. pegfilgn>tim [Neula .... 1) to treat 
teulropeni:L Clinic. 1 re..,,,,,,h i ........ imed ot d..''Cloping • ~. IUld effecti". 
recombin""t thrombopoietin. a <oiony."imulating f"",or that ioo"' .... the 
prodoctioo of plot.le" to ".,.t low pl. tolet """nlS. or thrombocltop<nia, 

I n addition to tb.", p/I:trmaoologic ad "'000'. there i. now • b. It., unders .. nd ing 
thot ,,,,,,.fu.ioo. h .. 'e ad"er ... offeet. 00 !>os, immunity. whieh .Iso h • • had the 
effec' of re,"icting tb.ir indications, Fo< in". ""e. hum.n immunodeficieocy 
virus (HIV ) . nd hep.ti' i. B and C viru",. w.re tr'ruIru",d to numerous 
un,u'peeling !WienlS along with tb.ir blood oomponen" in the 1980.. 
Sophisticated "''''''"ing "" .. thwaned ,b. tran,mission of the ... iru ... in I .. ., 
}UB. but wi' hin the pa" f ... · y .... , We" Nile "iru., c)',omeg.loviru. (CMV ). 
IUld 'he Creutzfold,·Jal;oo prion .... r. tran,mitred to patients ",,,,,i.ing blood 
""".fu,ions, " In addi,ion to tron.mining "iruses IUld "'b.r !WOOgcns, i, i . "" ... 
helie>ed th .. ,,,,,,,fusioo of allogeneic blood oomponen" has both .bon · .nd 
IonS·tOnD ><Iv"" •• ffect> on ho>t immunocompetcoce, ll,M P>tionts "'ho rocei, .. 
blood components ""'Y be.t incre ... d ri,k ror.inl infection., bacteri.1 infection •. 
acute lung injut')', recUIre"". of e""""" that were in remi .. ion. ""d d ... lopment 
of ,u'oimmune di""de .. I .... in life," 
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Types of Blood Components • 
h __ «I ...... pn<:e<linl...:lion thai;' io """,,bit to lBIUf ..... iruWly OIl)' 

blood rornpon«>1 to pol ........ Whole III" io poooobit ..... n..u ... ""-... ,"'ith 
Ir2mf .. i"l!..,.... of.- """>pOIo:ou mil)' 0\I1"'~&h .... pol<1IIw _fi ... Few 
i~. _ .... ~ f ................... thai ouppon ......r ...... , ,.-hl .. blood ~Ih.. 

Tobie 9·1 ~ ....... """" ~Iy lnW.fuoed blood ccm_ ........ 
oppro<imal< in ____ IbM ;. iIIf......! " 'dh .odI ""f'<CI"" .... ~ thai i. 
tr-r1lOed. and Ihow rapoctI~ ,,.,.,.._. 

Co,","«, _ Ik_ .... KU'''r._, _VU,_""_al 
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I, was ooted in the I""""di ng """ioo om, InfISfu.i ng .llog"""ic blood compone"" 
c.me •• ignific.n, h .. l,h risk,. 11>< lik.lihcod of e.<periencing a '""",fu.;oo_rel>lOO 
>,1> ... '" ""ent iocre .... if . blood romp"""'" i. stored imp<operly C4" i. used 1'''' 
its expi .. 'ion date. For inst. nce. > "ni, of "'hoi. blood C4" I""ked red blood cell. 
may be stored ooly for up to 42 day •. ge .... lly speaking." It i. hoped that ,,,,,,III 
from clinic.1 ", .. arch "'ill one day yi.k! .. fe and effec,ive blood component 
","'titulO. >0 ,h .. the .. dual problems of hosl_i<15ul1oo immuni'y and prodoc' 
stonge may be thw>rted. Thu, far ,hi. q"'" 1= "'" re.n ... Ii,ed, 

WHOLE BLOOD 
A. its name impl;' .. ,,-ho.I. blood i. pl .. ma and blood cell. stored togetber in their 
","""",I ">Ie "'ithlUl added .n'K:oaguian' such .. citr:ale and p<e""""ti,-os that <TIlly 
include phosphate, de>,rose. odenine. and m>nitol."-" 11>< rul. of thumb i. ,h .. 
• ""h uni, of whole blood infused shoold inc .. ..., ,be hemoglobin by I mgldl and 
the hema'ocri, by 3 p,,,,,.n', lodio>lioo< for ,,,,,,,fu.ing whole blood include 
hemorm.g. 0.- ",,-ere an<mi .. In y ..... 1"". any paI;'nt wi,h > bemoglobin 1,,01 of 
Ie .. th. n 10 gldl Of • he<Tlll'ocrit of Ie.. """ 30 perce'" «JY1d "pee' to he a 
candid ... fo.- blood ,,,,,,,fu.ion, N",,- indic .. ions f", blO<XllnflSfu.iom are more 
,estricti,-e, Patients who .. e bemodynamically U<l5,m1e bee. u", of arule blood loss 
0.- "'ho ore olh,,,,,"'i,,, >J><mic and . t risk of myocardi.1 i",bemi> ore roruidered 
InfISfu';oo candida ... ,"" O<her >J><mio p .. icn" may be ",,,,,fused only . fter a 
careful ,...., .. ment of poIenli.1 ".",fu.ion_«I ... d ri.ks and be .. fi" i. mode. 

Don.ted blO<Xl i. rarely stored .. whole blood: ra<her. il len<ll '0 he f<xlion.ted 
into oomponenl pan. and stored as . ""h." A. most do","ed blood is fra.rlionaled. 
,-cry f ... , I"tients who are c. ndidat .. fo.- blood I"""fu';oo. recei.e "ho.Ie blood: 
",ther. lbey tend '0 rocei"" 'rID,fu.ions of I""ked red blood cell. (PRBC" see 
following """ioo), Autologoo. biood (i.e .. autolr..",fU5ed blood) rommonly i. 
stored .. whole blood, n.e",fOfe. paI;'nts who recei", 'heir own p<eviously stored 
blood lend to rocei .. whole blood .• llhough . u'oIogoo. blO<Xl may be frac,ion.too 
into components if indicated" 

Autotransfusion 

Au,,,,,,,,,,fu.;oo. (i .. .. . u,olog"'" """,fu.ions) are cw.ifioo by ,he """bOO. lhat 
d=:ribe their ,,' iohd .. w:d. n.e", include preop<""i>e . u'oI0g00' blood doo .. ion 
(f'ABD). >cu" nonnovoIemic bemodilution (AN H). in'raope"'tive blood .. k.ge 
(IBS). and po>toperative blood .... i,'2II" (PBS )." PABD is >tonge of au'ologou, 
blood in ><l\OlOCe of . urg.ry ,hat cou id .... ui, in blood loss, So that <he paI;'n,1= 
",flic;"n' ,ime '0 manuf ..... ure new erythroc),' es and ,hu. 1= • Ie ... r likelihcod of 
being """mic from withd ...... 1 of blood. ,10< blood generally i. wi,hdn...-n and 
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.tored for appI'O,imatoiy 4-6 weeks prior to ' urgery, Blood .tored longer than 
6"""k.I1IlIY no! maintain i ..... bility, n.e patient mu .. be be.lthy .. the time thot 
the bkod i. withd",,,'n ond free of fe,er o<su'peeled inf«t;oo •. " 

ANH ""l"ire, that 1_2 uni .. of the patient'. bkod is wit/xlr.o"11 and rcplorffi with 
• matching volume of in"'",ollOO' oryst.alloili or roIloido in the "",,"'ting r«>m 

immodialely prior to 'urgery, n.e ,,'ithdr>.wn blood i. reinfused .. the end 01" the 
5Urpc.1 <He, ",,,,Iting in Ie» ",,<nil ,,"~i<aI bkod 10M," HIS i •• imil..- to A1'o'H in 
that blood i. both 10" and then reinfused into the p>tient while the paai<nt i. in the 
""",..,ing room. 1fO'Io.",..,,-, IllS uses blood th:ot i. lost during the ""llery from the 
""",..,i", site thai i. the n roIlcrtod ond ",infused difl"t"tl y to the palient." PBS reinf u_ 
blood lost from drlli", ond obest tuhe. back into the po"operati>e palient." 

PACKED RED BLOOO CELLS 
Units of pack<d ~ blood « II, (PRBCs) cootain the .. me bkod components .. 
"'hole bkod without ""'" of tbe phs .... , Dortoted blond i. ""ntrifuged so that the 
pi:",,.. ond the blood ""II. ore .. patated, A. a re.ul ~ t unit of PRIIC. coo!>i", the 
.. me number of erythroc),te •. leukocyte>, ond plat<let> .. I unit of whole blood 
minu, ""'" of the pl •• Im, PRIIC. generally coot';n the ...... anti<oagul. nts ond 
prese", .. i,.., .... whole blond. n.e indi< .. ions for t"",.fu,ing PRIIC. mim:4" those 
of "'hole blond. ond they gme",lIy are u.ed .. fi", · line tber.opy for allogenei< 
tr.lrl.fu.ions becau"", they teoo to be more reodily .v:oilal>le in blond bank> thon 
"'hole blond, T"""fu,ing I "nit of PRBC, g<ner:ally will inc", ... the hemoglobin 
by I mgldL and the hel1llltoc,it by 3 pe"",nt, .. will '",,,,fu.ing I "nit of whole 
blond, Although the shelf life of a un it of PRBCs i. only ' PJlfo,imately 42 d.ys. 
there ore ",."boo;b that l1IlIy ."end its u .. fuloe .. , such .. I»ocbemio.1 rejuvenation 
or free";n!\. '" ooeded if the ,upply of PRIICs i, low." 

S, • .., BlIlIl' 

Donaud c,"'n/u8,d b/o.od lhal coJllai ... u)'lhTOf)'u., /,.lwq-"'. pllJl~/"'. lilli, 
pIIJ,ma, aNi an anlicoogu/a., I1JId p"urmli,'~. i. ,,/u=i 10 a. 

Modified Packed Red Blood Cells 

P,uient> .. iocre. sed ri,k for .",,,,fu.ion·,,,I.ted reaction. may need to ho ... hei, 
blond units .pecially preJ»red or modified, Me<lified PRIIC. may be ina.d iated. 
"'»hod. leu kocyto.rodoced. or .pecially screened for c),tomeg.lovirus (CMV), 
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I'a<""1> of modified PRBC. ore 001 only .pecially prepared. but they are .ho "'ued 
as .och.oo tlpic.lll or. prepared.oo di.tributed in donut_shaped in""ve""". b.gs 
in order to mal. it vi.ually apparent that they Iu,.., been modilied."'" 

PRBCs >r. imodiated with gamma .. y. to inactivat. dono< lymphoc),te. tllat c.n 
c ..... graft_""""._"""t di"' .... (GVHD). Patien" "'ho are . t ri.k f<4" trm<fu.ioo_ 
rel.ted GVHD.Dd f<4" "'hom imodiated PRBC. are indicated inrlude those ,,'ho 
mve hod bone marrow 1"''''pl",,'' .Dd ".m cell t""", pI""I>.oo those "'i th Hodgki lIS 

0.- oon_Hodgkins lymphoma. In addit;oo. I"'tienl> "'ho reooi,.., donated blood from 
family "",mbe .. are at iocreased ri,k f<4" tr.lfl.fu<;oo~i.ted GVHD for re ....... 
that are not entirely d ..... A •• ron""'lIXOC<. blood donated fo.- use .mong hmily 
memhcn .hould bo imodi.ted proph),loctically prior to odmini .. "'tion." 

PRBCs are ", • • hod in , .. rile .. line to ",move pl • • m. protein •• Dd cellu lar debris 
that are commonly implic.ted in tr.lfl.fu.;oo_rel.ted . Ilergic reoct;oo •. W .. hing of 
PRBc. i. indic.ted f<4" I"'ti.nl> who Iu,.., hod • J>reVioou .Ilergic reoct;oo to. blood 

compooent." u,ukoclte. may he reduced from PRBC. throogh fi ltering .00 other 
method! for pat",nl> woo 1Ia,.., hod a previ"'" febril. """lIemol).ic (FNH) reoct;oo 
to blood trm<fu';on •. Patien" woo hove hod multiple blood trm.fu.ioIu may bo 
con,idered c.ooi<l2l •• f<4" leu koc),te_redoced PRBC" .1.., refemod to .. ku/:o<)',,
poor PRBe., to pre,'ent. febrile "'''''tiOll from occumng," 

PRBCs may he .pecially """",ned f<4" CMV .• virus that is commonly oarried in 
• dormant "ate by many oJ ula, However. I"'t",n" woo are .ither immu oosuppre,sed 
(e, g .. pat ",n" with active neoplasm. Of patient> woo h.ve ~i,'od organ ",ilI'pl"",,) 
0.- woo h .. ,. immature immune sy.tems (e,g .. infants YOllnger than 4 ,,'eeko of .ge) 
and woo haY< not been .. po><"<! previously 10 CMV are at ri.k fo.- CMV_related 
.. psis, Therefore. the"" potiont. sboold recei,'e PRBc. that .... e been ",....,ned.oo 
deemed dear of CMV." 

FRESH-FROZEN PLASMA 
.-.... h ·r ........ plasma (FFP) i. the fr:octioo.ted pla.m. ponion of. un it of do ... ted 
blood that i. ""ntrifugoo until it ront.ain. no e,),throcyte •. leu kocytes. 0< pl.tele". 
FFP may he ",,,ed ,-,foly in its fro",n .Ute fo< at le .. t I y.ar. Onr. thawed. it 
must he administered within 6-2-1 hou". FFP ron"in. many importont doning 
facto.-.. induding faclor V. foctor VIII. .Dd fibrinog.n. Boc.u," it i. rich in doning 
facto.-.. the moot rommoo indication. fo.- trm.fusion of FFP i. to COIT«t "",,ut. 
cnagulopathi •• , inrluding di»<min. ted intra,'""u l., coagu lation (DlC). to 
correct dotting defioienci .. bee"""" of liver di ... ",. and to ",..-orse the <ff..,,, of 
the .nticoagul""t warfarin (COIImodin). P>1ients "'00 take .. '.rfarin .00 "'00 ""'y 
""Iuire FFP indud. those "'hose dotting time •• re 1000g.r th." n""e.>Or)' to 
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provido Ih<npe."'" .... 'i<;ooBul.'ion .ffi<:II<Y .nd "ho are at ri"" of blredi"li ond 
"""'" .. -hooe ",,,,,,"Ii u ........ con.idored 'hc1'Iptu'ic bu, "ho m ... ' undo'll" 
~11l<'fZI'n<y "''l!'''1 or .""' ..... inlc:""'ntiot>oI ptO«<kI,. II .. , o;orrin •• iJnilkan' 
ri<l of bIeed,"Ii."" 

PLATELETS 
M_ uni .. of plaI.1n> on: pook<I f ...... IIII;Ihlp\< donotJ "'110 or< compotib~ ;" 
lc: ..... of blood type ( ..... 'ypo A. 'ype 8. 'ype AB. ond 'ype 0) ond Rhrw. f~ 
(Rb f~). Thox pooIod pbt.~,. .... «ntnfq<d f""" dooulc:d blood and 
rontoin fe..- ny\IIroc)"1co _ .... kOC)"IeO """ h~~ pt. ..... T ..... f ... iot>. of 

pbkln> OR iMi<_ for 1""-" " '100 It< '''''''''~.IC ... ith pl ...... COItII" 
~ .. thaD 10.001»"",,,,' _ ....... It<el.htrblado"li or«lOl""""" .. ri"" 01" _oJ 
(c_I .. poumu .. ,100 .... ..,_Ied to "" ... ''''1'''1) or'''' p.>I_" " '110..-. .. ,~~Iy 
tbrombo<ytopcni< .. ,.m rl ... 1eI """",,. .... lIwIl o.OI»'tnm'. £..:h ,,",'of pI ... 1n> 
""",.ru><d .. -ill ..... h In • pI .. 1eI «111m' lho, i, i~aotd by oppro1i ...... ly 
5OOIlImlll'. T.-.f ....... pI ... k" .a pOIlt"l< " 'I,h C<lftOumpl"" _yo",....i< 
rondi,ioru;. locl ... Ii"1 idiopolhlt ,hoohob<><y'opcnl, poI'PW" (ITP) and ole. ;. 
ronoro.n.i.I ...... 

1'>Um1.. ....... mjUlrt lTfI<otod ..... .,u.iot>. of p~ nln the ri.... 0( 

aJloimmunizaion from 1TfI<M<d .,."""',. to. '-.riety 01" diff.,.... ... .Ig .... ilia are 
pn,..", 011 boIh InlkocyI<I ond pl_ .... U"''''''''' ...... .,.. <on <;all'" .ither FNH 
""."ion> ( .... the ...... ioo on ,,,,,,.f,,";"" rt""iono below) or<oo ",.uh I. I<C< ..... ,NI 
romumplioo IUId de.th 0(,11< ,,..,,.Iuood pI ... I ..... 1heo< (\ona- ""ug.n. th2I. can 
c.u'" ""'ipicnl .lIoimmunltll' ion .." ~1I<C1'''''y ",fe=l.o., h""," "ukoc)u 
an'il''''' (H'--'.). oJlhough IlI<y.." jI«",nl "" many «Ill othe, th. n "'ulocy .... 
no. rUl of .lImmm .. "itation oon b< <kc ..... d if the ,",'pien", immune .ystem 
rome. into ronta<, "'ilh Ic .. -cr Ill ....... Thi. <on be " "'on'pli"""-l by O<p""ing 'Il< 
",dpienf . immune 'Y"'''' tu only one duoo<'. III ...... rothe, tIwI..,..ral <lonors' 
HIJ., .. oh timo the ,""pienl i. ' "n.f"ood. II...,., "nslt-donor unl" of pi ... ",,.. 
,,-hi<h ..., deri,~ by pI""m.apIIc ...... moy be ,ndio .. "" f", ,b<Je po,;'n ... " 

ALBUMIN AND PLASMA PROTEIN FRAmON 
"'lbumin ~". albumin BIl-. ond pWma proI<i. f"""on (PI'F) .... Ikriwd from 
pooled hu","" plum&. The" ph~ic dw.., .. ' ''' ..... !"odel, .... for odmini_ 
,ion.. iDdi<at_ f ... _ ...... .."......, .ffecu .... doo<uooed in Cb>pIrr I. 
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IMMUNOGLOBULINS 
II " .... noted earli..- lhat immunogJOOulin< :ore . nlibo<lie< fonned by pIasmo ""II. 1o 
fight antigens. Anligen< .... y be foreign cell •. foreign molecules. Of patho!lens. Once 
fonned by 1'1 ...... ce lls. readily delectable lewis of """" immunoglobulin< rn>y 
r"",,"n in the 1'1 ... "" fo< yea". Thu. it i. p"'.ible 1o pl .. m2phare .. prefonned 
immuoogiobulin> from don.ted bIoOO. PI .. m2phare>ed immunoglobulin lhen i. 
pcoIed logetber from mulliple d.ooors . nd admini<len"d to pal"'"" exposed to . 
specific anligen to boo" the pat"'!lIS' immune ,y"em. by ronfening pas>ive 

immunily Immunoglobulin< ore administered most commooly 1o Rh-ocgative 
"""",n of childbearing Y""" who n.v. been .. posed to Rh-p"'itive blood (i.e .. 
RI(D)immune globulin or RhIG [RhoGAM]) and 10 pal",n" "'00 h .... , been exposed 
to bepalili. B (i.e .. bepalili. B immune globulin lHBIG]). r:abies (i.e .. r:abie< immune 
globulin [RIG I), leUIlu, (Ie"UIU' immune globulin [TIG l), Of """""II. (ch"'knpo.<) 
(varic<IIa_=t'" immune globulin [VZIG]). In mo" in.w.re,. immunoglobulin, ore 
admini.tered in ore dose inlnmuscularly."'" 

CLOmNG FACTORS AND CRYOPRECIPITATE 
T"""fu.;oo. of FFP are ind"'ated f,"" palien" ,,'ith geoenl deficier-.cie. in clolling 
f><'lOCl. Some pal",n" h .... , specific clolling facto< defkieoc"" 1h>1 ore pr""'"' 
...... 1 commonly bee,u", of an inherited di....-der. When lbe .. pat",n" become 
inju red Of b"-"d. administering the defk",nt Of a!><ent clott ing foc tOf i. ind"'ated 1o 
promote clo. formation, he,""", .. i<, and " ..... nd healing. 
CryopN<ipi.a'~ i. obt. ined from ""ntrifuging .Iowly thawed pl>sm. "nd re_ 

mo"ing protein""""". dOlling f>ctOB, induding the f><'lO ' VIII romplex ( i.~ .. 
including f"'-","" VIII : C . nd ..,><, Willebr2lld f"'-"or). fa"',"" XIII. fib""",clin. and 
fibrinogon. B""au", il i, the only .oure. of commercially ",'ailable fibrinogen. 
eryoprocipitale i. indicated fo< u'" in patients with. primary hypofibrinogemie 
di....-der who are bleeding or at ri.k of bleeding. It 01>0 may be indioated for lreat_ 
ing palients who . re bleeding or at ri.k of bleeding "'00 h .. 'e a pri .... ry defi _ 
ciency of frl,"" XIII or a primary defioie""y of faclor VIII (e.g .. hemophilia A. 
, 'on Willebnnd dise .. ,,) if faclor VIII romplex i. not a, .. il,ble."'" F""tor VIII 
complex eo""enln"e i, indicated '" a more specific fi," _li ... treal"",nl for 
palien" wilh hemophilia A who are bleeding or ini ured. It i, also indic>ted for 
pat ien" wilh ,on Wille brand di"".", "'00 are un ,espon.ive 10 the first_Ii". effects 
of de.mopr",.in """tale (DDAVP)."'" Frl,"" IX oompl .. coocenln"e (i.e .. pro_ 
thrombin complex. including Chri"m:u faclor) i. indio. ted for treat ing bleeding 
or iniury in palien" with a primary deficier-.cy of f"'-"o, IX (i.e .. hemophilia B or 
Christmas di5<=)."'" 
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Procedures for Blood Transfusion 

BLOOD TYPES AND COMPATIBILITY 
The blO<Xl type of recipicnlS must be verified os rompatib., with tbe blO<Xl type of 
<lonated bkod prio< to t".",fu,ioo to pre,"nt a potenti.lly life-thr<>tening ""ute 
ocmol)tic r<actKon (>ee the following ""'tKon. which d=:ribe> thi, type of 
" " ",fu.Kon re""tKon and it> treat "",n'), Thi, type of verific>1Kon i ..... nti.1 w be""""" 
whole bkod and PRIIC. :ue tnn.fu<ed and prefolTod ,,'hen FFP. phtol .... and 
oryoprecipi~e are tnn.fu<ed."-" 

Blood I}~ ref"" to k.y antigen< frond on the surf""", of the erythrocyte •. The"" 
. ntigens are type A. type II. 0< the inactive ""tig.n H, The i""",i,~ antigen H i. 
",f.rred to '" I}'f" O. n.... antigorur exi" in pairs, with one of .""h c""ferred 
g.nctically by nrh p<fooo', biological rr»lher .nd f.ther, The"'fore. there are .i, 
diff.",nt poMib., permutat Kon' of pairs (i. ... p/>enoI)'pe». Since A and II oreequally 
dominant. and since 0 i. inacti .. and therefore rece"i,'e, there ore foor poMible 
expces<ed bkod type. (i .... geOOlype». Each p"".iblc Combin.atKon of blO<Xl type 
pIle_ype and g'_ype include. the following: 

All PM"""IN: A ge_ype with type A bkod, 

AO ph<no'}p<: A ge_ype with type A bkod, 

BB PM"""P": II ge_ype with type II bkod, 

BO p/l<noI}~: II genotype "' ith type II bkod. 

AB PM"""IN: All pIle_ype with type All bkod, 

00 ph<no'}p<. 0 genotype with type 0 bkod."-" 

II.,,,," .. type 0 blood ron"in, no octi, ... ntigerur on the ,urface of i .. 
erylhroryte>. it can he donated to patients with any blood type without r.u,ing • 
ocmoly'ic ", .... ion. Therefore. pati.n .. with type 0 blood are >Ornetime, ",ferred 
to as u.;,,,,.al dono,.., Con"""ly. p>tienlS with type 0 blood c . nnot reeei" 
. Ilogeneic blood of .ny other blood type but 0 bee. u .. any type of oct i .. 
erylhroryte antigen ,,'oold be identified by their pl • • m. cell, . , foreign . • nd they 
would suffer . n ""ute hemolytic "'action. On the otller hand. the plasm>. cell. for 
patients with type All blood are primed to ",cognize either A or II antigon type. 
as nati, .. to them, Therefore. the.., pationlS are referred to .. • n" ... "al m:;pi~n" 
in that they can reaive any type of blood and _ ,uffer . n ""ute bemoly.ir 
",,,,,tion. lIy the .:orne token. OO.,e"r. they may donate blood only to I"'tien" 
with type All blood."-" 

An additional important antigen found on the ,urface of erythrocY'e< i , . ntigen 
D, Thi. antigen i. ",fmed to • • the rh .. ~. factor (Rh factor). If it i , pre .. nt. it i . 
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OOIcd .. Rh po>iti,'e. I'o,ien" wOo", ef)"hrocyte, do noI h .... ,be Rh foctor .... 
",felToo to ., Rh n'ga<i;'<, "",ien" moy "'we ,or of tbe foo. blood 'YI"" .Dd .b" 
be Rh po.iti" or ""gati, ... Patien" "'ith Rh_positive blOC<! moy roc";",, a lloge_ 
""ie blood of on appfOpriatoly cOfllI",;ble type lh .. i •• ither Rh po.ili,.., or Rh 
oegotive. HOI.'.'u. pat;en" with Rh_nepti .. blood g ... r.olly <bou l" ,,,,,,,i, .. 
only .ppropri .. e blood ty",,_ of Rh_negative blood. Of lhey could form "n,ibodi •• 
to the Rh factc<" that coold <au", problem< with .i,her . ulm-qu<nl ,,,,,,.fu.;,,,,. 
I' le! in lif. or. in the case, of p<cgn.n, Rh_negati,', ,",'o"",n. acut. hemol)1i< ... ..,. 
tion. in tbei. ""00>1",,"'-" 

INTRAVENOUS DElIVERY SYSTEM 
Blood compone"ts ore "ore" in bko:l Nnb uc.der ooodition. thai. main!>in the 
.. rely . 00 quality of the products .. dictated by polieie, .00 guideli.." advocated 
by the Americ. n A»oci .. K>ti of Blood Bank. (AABB). me.- toobuirung pre""ribed 
blood prn:locts from the blood Nnl. the mIR" ,boold en ..... that the patien' ba, a 
pa' ent in""",n.,,," (lV,) lioe in place th>t can delive, ,he Mood romponen' that 
i. ordered safely and effecti",ly. Thi. i. imponant bee.u", tr2ru;fu.ions of "'hole 
blood 0.- PR8C. must rom"",,,,,e "'ithin JO minu,os after ""'y are obuioed from "'" 
blood bank. 0.- they mu,' be re,urned to ,he blood brl .00 not used. Other blood 
oom~'" have simil", lime re.tric!;o.u, It is preferred ..... "'" "',..,.,. access 
C. """Of be 18 gauge or Ie .. , .I,hoogh. 2O-gauge catheler may be <free,i"". IIoth 
periphe",1 .00 centr:al '..,nollS """" .i' e, are occepubie 10 ,,,, .. fuse blood 
com~"', The lV, line can_ be used fo.- .ny <>!he, purpose. dwing lhe blood 
tr2ru;fu.ion. bov.'CW>". If"'" pa' ient doe> DOl ba", • patonllV. Ii".. doe> DOl ha, ... n 
lV, line wilh at Ie .. ,. 2U-g ... ge "'DOllS occe .. c.theto" 0.- <loes not ha"" . n lV. Ii"" 
thol C2/l be use<! only forlhe blood tr2ru;fu.ion. then IiI\ lV. line must be .urted th>t 
can """"",modate these criloria, In addilion to this. the nur>< must ... ,rify thol the 
patient', informed ""m.nl W2S obuined. Othef equipment thol shouk! be gathered 
before the blood oompon<nl un il i. obuined include the following ; 

A sterile .ingle_u", blood administralion .. , "' ilh fi lte, (Fig, 9_ I) 

lV. bag ofO,<}% .. line 10 u'" as the only compatible ~u.h ",Iution 

Equipmenl for taking ,'itol .igns. including '1elhoscope. blood pre"u" 
cuff. and thermome1<r 

Any connectors bel,.. .. n lV. Ii .... mu" he of lhe Lue,_locl lype. occording 10 
the Srandards of Prucr;« promulgated by the Infu,ion Nurse. Sociely,- A<ldiliooal 
equipment that mighl be uoed cook! include blood w",m ... , pco"ure device. weh 
.. pre"ure bags 0.- fast infu<ef'S. and 'peci,liz.ed filters, Blood compon<n" thol are 
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• " 
"lgul"< ~ I Bk .. , admioi"'''ion ..... A. On< roll« clamp. dripch_ ""illl IN-,... 
b_ fil ..... >lid di ... l_ffid inje<1ioo port. B. Y_!)'!'" ""illllhreo roll« CWnp', dlip ,1WTftr 
""ilh 170-"", blood hi ..... >nd <li""-I-""" injoct"'" ,"",. (COIIn..y of B. BrnIII. _" 
C.~.200~.) 

Ir2n>fusOO ",1 .. i,,,ly quidly m.y oeed 10 be ,,':umed so lh .. !be palienl doe> DOl 

become h)'poIbenn"', n.e DIlly "PI'"'.ed melhOO ' 0 W>rnl blcol i. by u,in~ .n 
AABB_"ppnwN blcol ,,'. rmer lh>' i. properly m.intaiDNl ..-.d deemed r<li.bl. by 
biomed",oIen~i"""ring prof""i"""I . .. lbe spoosorin~ insti,u,ion, Other me'hods 
for ,,'. nning blood. ioclooing immenion of ,he bog in ,,"2rJJIe<l ,,'. ler. m"'row"",. 
e«" are forbidden. If 1"""'''' dev""" or f"" infu""" . re used. 'imi l:u-ty they must 
be AABB~.ed dev",e, that ha,,, • pre""'" g""~ • ..-.d ",on unifOfm """,ure 
agoin" 011 parts of ,he bloOO rornpon<flt bag. Leu kocyte ..-.d m",""'Uregote filters 
0150 mu" meet industry , . fely . nd qu.l ily ,,:md:u-ds if ,hey ore prescribed,-



'" I.V. Therapy Demystified 

VERIFICATION PROCEDURES 
f'riC4" to ini'i>ting • , .... ,fu,;"" of • pr=ribed bloOO component. !he nu"" , .. "fie< 
Ihe opp<opri ... "" .. of the order.' n,. nu"" mo" ,..,rify that infonned co",.nl fo.
tr"",fu,ioo 1= be<n _ ined and ,h .. ,he !",'ie"' uOOo"W1d. ,he ;od;o>l"''' fo.
m. , .... ,fo,;oo. its . ,soci.led ri,ks.oo """"fi". "nd ,,·hcthe! there might be any 
ahern .. "'" to '".,fu,ion, ..... Asking patien" "hether or 00< ,hey ha", " .. " had 
prlOf blood 'nn.fu,ion,""'. if 50. whether they had . ny t),pe of oil"",,,, reaction 
to the ,,,,,,,fu,ion i. helpful. Palients ... ho belong to a lei""" ... ', Wi, .... 
<ongreg .. 'oo m>.y rd"", tr:"ufu,ion l=ed on their .. 'igioo. belier., ond thi. 
dec;';"" rnu" he ""!"'CIN and OOcumen .. d per . gency or hospi .. l protocols, " 
After the .. proeM"'e>, ,he n""" ""'n take. > baseli .. "'" of vi!>1 .ig ... iocluding 

the 1"' ;"0'" tempe .. ' ", e. blood I" .. ",ure. bean ... 'e. and ""piI>'ory "'''. and 
record. ,he"" d . .. in ,he POI;""". recocd. It i. good pr>etice fo< the nurse to Ii.ten 
to the patien'"' b=lioe bean and lung >0<100. '0 de1efmi .. if ''''',e .... "ny .,,'" "":ill >0000 •. murmurs. crockle,. Of w~ze" 

Both ,he AABB and 11>< loin' Commi"ioo "" A""red i~i"" of Heal'h Care 
OIganiza' ioo. (JCA HO) mandale 111.,., Ie." 'wo identifio,.. be u«"<l '0 ,orify 111>1 
11>< righ' p>'ien' i, """'i"ing 1he righ' blood componen' ." 1he pa'ionf, full ",me 
' ),pically is one of lhe>e iden,ifie .. and is I""",n' 0<1 the bkod componen' product 
bag 000 ,be pa'ien", iden,ific>1ioo bag, lbe pa'ien' .Iso should be ",ked '0 ,,. .. hi. 
0.- he, fun name, CIt"'" iden,ilien fruly ioclude ,he palien", dale of birth or Soci.1 
SKuri'), Numbe, 0.- ,be hoopi .. 1 iden,ilk.,i"" numbe" lbe pa'ien", hoopil.1! room 
number i. not """.idefed an .ppropriale iden,ilie,,' 1he cUlTen' SUlIIdarrb of 
Pracl;a fC4" ,he lnfu.ion Nurses Soc;")' furthe, specifies that t",o licen"'" 
profo .. ioo.I, mu,t ,orify that 1he appropri ... blood component is matohed to the 

awropri ... p>'ient.' 

ADMINISTRATION PROCEDURES 
~ it i. dctermiDed u..t the 'ight patient i. receiving the right blood cornp<>n<nt 

., 1he right ,ime and for t"" right re ...... t"" t",nsfu.ioo ""'y be initialed," 1he I.V. 
Ii "" i. ~u.Jx-d "'ith 0,9% 00ffil.1 .. line. and the blood component 1hen is Rushed 
into <he Ii"" .... Joo.' initial infu.i""", .. , 1he mos' ",riOll," life_,h, • ...,ning Ir,ns_ 

fu,ioo reactioo. 'eoo '0 occu, wi1llin the first I~ minu ... of ,,,,".fusion. lberefore . 
..... , blood ,,,,,,,fu.ion> begin >low ly. 000 the patient i. mon itored carefully fo.- the 
fi,,, 15 minu", .f,or 1he beginninB of 1he",I'Y' Foe- I""ien" ,,'oo:ore in hemonhagi< 
>hock. 1IIi. protoc<>l i. not folJoo.-ed bee,u"" quick "'place"",nt of los' blood supe'_ 
oedes 1IIi, .. fe'y J>fOIocol, Many "goocie, require u.., the nu,,,, ....... the patien'"' 
, 'ital .igns and tomp<""ure """" ",'ef)' 5 minute. fC4" the first 15 minute. and 
then at ienB1IIief inte, ... I • • • the tr2Il.f ... ioo COIlti""", Most ""nsfu.ions should be 
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either compklo<l Of discontinued within 4 hours. If the ""tient requir .... ",,,,,,1 unit> 
of the >am< blood coml"""'nt. then the .. me proIorol. are 'epe>1o<1 for each .u~_ 

quent tnn.fu.ion. .00 the unit ><Imini"''''ion ""tup i. ch.nged ><> th>t. ""w, >lerile 
blood ><Imini.tntion ""tup i. used."" 

MONITORING FOR TRANSFUSION REACTIONS ~ .. 
The ,..,..., must ><=i. the ""tiem carefully fOf dinic.1 fII2IIif .... tion. of t",",fu.ion 
reac<ion. during ",,,,,fu.ion of blood oompon<nt>, The most commoo ", .... fu.ion 
reac<ions ... di","""'] in the follov.'ing 5KlionJ. The", lTIlIy include ,",ute hem<>

lytic reaction. febrile oonhemol}1ic reac<ion. tnru.fu.ion_related acute lung iniury . 
• Iklllic """"ion. ' .... ume o"erloood .• nd bacteremi • . 

Acute Hemolytic Reaction 

An acute hemolytic reac<ion occurs ,,'hen a palient i. tnnsfused with the wrong 
blood typ<o C1inic.1 "","ifestati""" tend to occur very quickly, within ~_15 minute • 
• fter the ",,",fu.ion com~. The>e ioclude the following; 

Chills 

Fe, .. " 

Low b>o<k ""in 

Tachypne. 

Tachycardia 

Hypoten.ion 

Pain.oo flu.hing at the infu.ion . ite 

When the wrong type of blood <Oml"""'nt i. tnn.fuoOO. the tnn.fuoOO 
erythrocyte. are recognized by ,he recipient'. pl,ml'l' cell. as foreign, ond t.o.t 
>Jltibodi .. . "ad ,he .. cell •. c.u.ing r2pKl el)'throcyte de,true,ion Of hemolysi •. 
lIy_prodocts of "'pid el)'throcyte de,truc1ion clog the ren>.1 tubule •. resul'ing in 10,,' 
b>o<k pain. hematuri>. ond ",ute renal failure. In iOddition. bee.u"" the recipiem". 
immun< .y>lem moon" .n >rute .)'<tomic re>pO<l"'. the ""tient mou"'s. f .. "r .00 
.. hibit> signs comi>len' with >hock,·" 

Febrile Nonhemolytic Reaction 

Febrile ooohemolytio (FNH) re><1ion. ocrur when the recipie"'". pl»mo cells fonn 
>Jltibodi .. '0 HLA. frond on 'nn,fuoOO leukocyte. Of plal<lc" , The likelihood th>1 
the", r .. c,ion. "'ill OC<"ll! inc",,,,,,. with lengthi .. tran.fu,ion time • .00 with 
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r<p<>100 bloc<l".",fu.ions. 1herefore. guKklioe, fof "'''lOfu,ing whole blood or 
f'RBCs '",""ify Ill .. eorh unil infuse w ithin 4 OOuB to de<reasc the hkelihcod th .. 
FNH ",,,,,,ions occur. Pa,ion" ,,'ith a J>rior hiSlOf)' of lUI FNH ",""tioo 0< who are at 
i"",.,ased ri,k for.n FNH ",,,,,,ion llK.u .. 'bey h .. e tu.d mu lliJ>le '",,,,fu.ioru 
may be c.ndidate, fo.- J>I'OPIlylacric lnI .. fu,ions of leu kocyte-reduced PRBC •. In 
addi,;oo. the .. p>uonts may """"fit if . n IUItipyreli< such .. orel>minopben " 
administered immedi. tely prior to rommeocem<n' of the '''' .. [u.;oo ..... , 

Clinical manif", .. ,ions of an FNH react;oo m.y i""lude the foUov.' ing: 

Olill. 

Hca<brhe 

Myalgi ... 

N,u",. 

a.. .. I"'o .. " 

Transfusion-Related Acute Lung InJury 

1he p>'hop/ly.ioIogi< mech2ni.m ""pon.ible for """"fu.;oo_ ... I>1OO aruto lung 
iniury (ffi.ALl) is , imil., to !hOI fouod in FNH ",,,,!ion. in that the reei";'n", 
immu"" .ySlem form. "",ibOOie. to .Ilogoneic.lly doo .. od leukocyte>. For "' ....... 
that are _ enli",]y cleu. """'CW!. ,he ~ in 1lI.AU teod> to be much qude. 
than that frond in FNH ro",,'ions and tend. to oause "",u' e ""P\""orr fail"", 
fol""'ro by. type of "",ute re.piratory distress .yodrome, n..". p>t i<nts"'oo to 
respond .... 11 to .arly rerognition. aggre"ive rTIlIn.gement of """te "'spiratOf)' 
foil"re ...... I.V, odmini .. ""ion of oonico>",roids,"-" 

Allergic Reactions 

M"'t .11e'!lie ",,,,,,ion. '0 .lIog<""ie.lly t",,,,fused blood are mild ond occur .... 
result of immunoglobulin Ii (lgE)-«g"lo,oJ sen.itivity to the donatoo blood", 
pi ...... protein •. Thi. 'lpe of ..,oction typi<a1ly i, del.yed .00 oc<un either toward 
the <00 of the tr.illlSfu,ion 0< ... ithin • couple of he."., .fler the ",,,,,fu,ion i, 
«,mp""oo, Oinical rtWlif .. ~iOllS include 

• Flu'h ing 

• Unico'" (i,e. hi,..,.) 

• h<hing. panieularly of the polm. of the h ...... . nd ..,1<. of the f .... t 

Palients ... ith • prio< hi"Of)' of • ,..ne.y of other aI o"gies are panic"larly .uocepIibie 
to tIri. tlpe of unicaial r.oction to • blood Ir.U15fusion. I':o,;'n" ... ith knov.'n prior 



CHAPTER 9 Blood Com anent Thera '" 
hi.tories of urticari:iJ al""F;ic ",actions to blood tr.u15fu.ioru l1IlIy l><oeIit from 
administr3:ioo of diphmhy<hmine (BenadtyIJ immedialely pcio< to comm<"",",e,\t 
of "'h>eG""'" t"""fusions to mitigate tb< .. :iJ1e1gi< f1I2II ife>tations."" 

Infrequ<ntly, allergic "'''''tions to . lIogeneic.lly t",",fu.oo blood <an I>< IgE
medi.ted ond thu. «hibit ., lUI .naph)'lactic t),pe of «action. Thi, type of "'actioo 
t),pic.lly ocrurs earl)' during the fin' f ... · minute, of tbe tr,nsfu,ion. and the potient 
~dly dcterionte. into >n2phylactic .hock unl ... "'pid inte,,'ention. are t»;en. 
TIte.e clinicall1llln ife,tion. include the .. me .ign, . nd .ymptom> that are ron.i"ent 
with an .lIe'llic ",action plu, the following: 

Wheezing with ",,,,i"'tO<)' dis ... ss. followed by .trim ond laryngosp1Sms 

N.u", • . • lxIomin.1 poin •. •• " .. "e <",",ping 

Tachycardi. 

Hypoten.ion ,,'ith n.rrowed pulse I"""ure"'" 

Circulatory OvertOild 
Patients with. hi ,tory of beart f.ilure or tho .. at risk of be. n f, ilu", mol' oot be 
able to Iwldle r",id LV. infu,ion of blood OOHlf>O<lE'nts.oo may exhibit clinic.1 
""",ife"'t;oo, of acute be"" f.ilure or circul.tory overloa.d. lbJ. it i. impo<12nt 
thot the nurse mon itor.oo docu"",nt the potienC. """'line ,i .. 1 .igns'OO ...... 
.00 document tbe potient'. b:lseline beart ond lung "",od, I><fore trnISfu.iom are 
begun. The .. b . .. lin< d ... l1IlIy be compored with d, .. dcfivM during.oo after 
t",",fusion to determine wbetber or not tbe patient i, suffering from circulatory 
o',erload or arute 1><"" failure. C linical manif"""tion. ron,i.tent with circulatory 
o".,,-Ioad include the fonov.' ing: 

Angina 

"'-Tachycardia 

Tachypne. 

Hypoten.ion 

Bib .. il .. cr.dle. 

Crughing 

Hemoplysj' 

'. 
Oliguria 
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Palien" with . k""""n hi,IOf)' of he:ort failure .nd woo ore oomidereJ "' risk for 
C,!culatory """load may benefit from "',inB the ir blood components admini".red 

more .Iowly_ In oome il\Sl""""'. it may be advi •• Me to ""I"'''' ,/"" bkod bank 
prof...;oo:il. prepare "spli'poc"'" of PRBC. so th .. "",ients with bean failure do 
001 r«oj,.., emire un it> of bIoOO prodocts within 4-boorl ime Ii mit>, 0Ihcr prophylactic 
inte!'lenti"". rruoy re",l", arouoo admini.tering prophylactic LV, loop diu""ic. to 
the"" "",ien" 50 , .... they """ """i,.., lmlIimum be""filS of myo,,.rdi. 1 OJIygenation 
from tr2n,fused blood cell. while over:all ,"""',.,., in blood ",10"'" are minimized. 
thus diminishing myocordial wodloaJ and the likelihood of <,,,,ulatory ",.."Ioad 

Bacteremia and Sepsis 

Coowninalion of the Ir.Ul>f...m blood ~, ",ith p<IIOOgem. """" COIJVDOrIly 
bocteria. c'" """'" blood-bome bat-lerial infeetioru (i.e., """",,,,mi.) and 'Y"""'''' 
infection (i.e" >q>Si». Thi. """ be prevented tbuugh admini.tering the blood 001' 'P""'" 
within the specified time limit<. by maintUning the """lity of the LV. adminislr.llion 
""up with Luer_locl oonnectK>ns. ood by changi"ll LV, blood admini5lI:ltioo _"""I)' 
4 hours or with the administr>tion of erh ""'" blood OOI''P''"o1 unit. In additK>ri. I. V. 
odmini.mtion ><u sbookl be changed anytime !hal. oont>rninaboo is suspected • Oinic21 
manifo.utiom of bacteremia and ..".u .... y V2EJ wXkly from r...wr and chill!! to 
manifc.utiom IhaI. are oonsiste.-. ,,'illl><plic shock."'-" 

General Protocols for Treating Transfusion Reactions , 

\\Ihe .. >", . ny t)'1'" of ,,,,,,,fu,;oo ",,,,,,ion i, ,u'f"'C,ed. there are ... me gener.ol 
proIocol. that mus' be instituted. Fim of oil. if ,Ile pa,ion, i. still receiving the 
' ''''''fu';oo. i, muot be stopped immedi >toly. n.e phy.ici>n i. _ified . .oo the "oc' 
clinic.1 ,"""ifest11;oo, that the patien' .. hibi" :ore roporu-d .00 OOcu,"",nted 
corefully. 11>< po,;'nt identifk .. iOll prooocol i, rope>ted to cn,u re that ,be patient 
received the right blood rom!"""'nt produc'."'" 11>< I. V. ~ Ii ... i. flu.ned willi 
0.9% storile >aline .00 kepll"ton, in the even' ,hat om<rgOfl' LV. push medie .. ions 
... indie>ted or in c. ", the I"tion' require> cmefgen' fluid , 'o lume r<>u",it .. ion. 
Blood.oo urine specimen ..... obt.ined.oo sent '0 the bkod bank fo.- :uWY"" 
olong willi the originil bkod com!"""'nt infu.;oo "".00 bag wi,h its remaining 
blood rom!""",n' ronton" ...... 

S,~Bu.,r 

If Q pali<.' i, ''''put<d of <xhibiling manifwalion, of Qfry 1)'''' of lraJufi"iof! 
mlClion. ,Iu! finl I"aI_nl in,<"".,i"" lhat mu>1 IH i""ilut<d i, 
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Summary 
T",nsfu.iom of 'p<"Cific blood components .... y be indicated to corTl"rt orute 
life-threatening blood component deficieocies, Ahr""'t . ny JJ\lIjo.- blood 
romponent may be """"fu.oo, 1he ad>ent of rocornbinant J>Iwmacologic 
blood component colony_stimulating facton ha, ,ul'Pl:urted some indic>tion. fo.
blood t"",,fusion. In addition . • Ileighter>ed .ware ..... th:tt tnnsfu.ion with blood 
components can ltave delet";ou, >IIon_ and long_term .If ...... 00 immune fuocti"" 
ha> fu"her limitoo indicat ion. fo.- blood ",,,ufu,i,,,, •. Nu"". admini.tering 
t"""fusion. must tboroughly underst. nd the policie. and pcotocols that go>em .. fe 
and .If ..... i,.., del i .... y oft"""fu,i"",,. In addition. they must be adept .. recognizing 
t"",,fusion .. "",i"". " t.en they occur and interyming quickly to pc","ont funbcr 
morbidity and ....... Iity. 

Quiz 
A "","",I ndult male hemoglobin level i. 

(oj 15g1dL 

(b) 45 peJNnt. 

(cj 12 gldL 

(d) 5.0 ~ 100cellslmm' , 

2. Leu kopenia may be tre.ted •• rely . nd eff« tively "'ith 

(oj leukocyte transfu.ions, 

(b) whol. blood t",nsfu.ion" 

(cj recombinant g""'ulocyte colony_stimulating fartor (G-CSF). 

(d) "",ombinant .rythropoietin. 

1. 1be ""pi .... ion dale fa- whole blood 0.- parked red blood cell> is approorimalely 

(oj J(t minute • • r"'r it i . donated. 

(b) 9 day •• fter it isdon>too, 

(oj J(t day • • her it i, doo.",d. 

(d) 42 day, .f.er it i, doo.",d. 
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4 . E.a<h "n'l of """ked red blood ""II. 'hOI i. ,,,.,,,fused should incre ... ,he 
"'matocrit by 

(.j 1 !"'fee"'. 

<"j 31"'="" 
(.j S !"'fee"'. 
(" 10 ""'""",. 

S. 11>< melhOO of .UI"'rnI>fu.ion ,h .. u ... " blood lhat i. ""thd",,," from !he 
p", jeDl 4-6 mooth. pleope""i,..,)y .00 stored in c • .., ,be po'ien' require. 
blood 'mlSfu,;",," pos""",ratj,..,ly i. 

(0) _",Ii," .utologou. blood dorullioo (PAS D). 

(b) >rute flCfiOO,olemic bemodi i",i"" (ANH). 

(el in,uo"" ... ,;,.., blood •• Ivage (illS). 

(d) "",tope .... i •• blood ")""ge (PBS). 

6. Which of the follo ... i"~ type. of modified "n i .. of packed red blood 
coli. (PRBC.) may be il>dic.l<"d for p>.' ienl> ,,'i'" • hi.lory of febrile 
oon/rmol)1io ",,,,,ion.? 

(0) Irradiated 

(h) W.shed 

(e) l.eukoctye_redocN 

(d) CMV ",....,IX"d 

7, Tr2Iufu';oo. of pl.telcts are ;Minted for 

(0) .11 ",,'ien" who ore lhrombocytope"'" (i .•.. line ""'," than 00fTTIlI1 
pb.d .. NUIIU). 

(b) . n ""tiena with bleeding di.oro.n Of roagul"l"'lhics. 

(el .11 ",,'ien" with platdet coon .. of I . .. than IO.OOOImm' . 

(d) . n ""tiena with conwmpli,.., plate"" di50rders weh as >liopathie 
thromboc)'t"P"ni. PUIJlYr> (ITP). 

8. T"""fu';oo. of f~_f,,,,on plasma (1'1'1') ore iodie. too for 

(0) palien" with hfmop/lili. A and bleedin~ 0< iniuf)'. 

(b) palien" with hfmop/lili. 8 and bleeding 0< iniuf)'. 
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(e) p.oli.nl< ,,'ith "'" "'"ollcbnnd di ....... ",th bi<xdillJ ard injury, 

(d) pau ..... """"'illJ .. ...t .... (Coumadin) .. -ho """"~ quICk ~ of 
il< """",,"«ulaI.,., elf«l.<. 

9. A pab<1II,,'IIh .. NJ ~ype ,,' ,11 ~ ..... "'~bIood typo? 

(a) TypeA 

(b) Type 8 

(e) TypcAB 

(d) TypcO 

10. _ .. ilh "'b"'" bbld type not """"" ...... ,,_ '" IJJ>< A. tlpo B. 
am type 0 blood? 

(a) Typo A 

(b) Typo 8 

(e) TypoAB 

(d) Typo 0 

II. WhICh pat .. nl< with RI>."""""" blood typo mu .. ~ ... ~u ...... of 
Rh-"'Il.ti •• blood 'ype>? 
(a) All pat,.nl< "'ho an: Rh .no,,,i ... 

(b) Eidorly tn<. 

(e) Eldorly"""",o 

(d) II-'ornr. of ehildbeorins Y<'" 

12. Which of ,he fol"""iog muO! be ... rift ... prior '0 """'"",""i08 a 
..... f •• i001 

(a) """.ot". ,nf""""" """ .. ., 

(b) Physic, ... •• onler 

(e) Two un"lllt poIiett' .... nufi< ... th .. ~h ard an: r""nd on both tho 
blood rompone ... And ,he pM;'., 

(d) Alloftho~ 

B. n.. ......r"""" ...... .,., 1Il0l io Itre-thruocnll'lll ard tenth 10 mani' .... 
'P',dJy .. 'heft pol ...... _ ...... fuS<d ,,·,th lbe """'8 blood type .. 0(_) 

(a) ..,.lo<moIytlC ...... .,.,. 

(b) febrile ""' .. ho".,I)'ue ......... 
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(c) ,,,,,,,fu,ioo_,,,I .. <"<I.cu'. lung injury. 

(d) anergi< ",,,,",ion. 

14 , 11>< """, fu,i"" ",,,,",ion !hal ",00. to "",ur "'ith lengthier ,,,,,,,fusion ,ime. 
aodIC4" "'ith "'pe.led blood tr,nsfu,ions i. o(an) 

(0) ""ute he...,ll,ic ",,,,",ion. 

(bj febril. noohemol}1i< .. "",ion. 

(c) """,fu,ioo_,eI.,<"<I ""u,. lung injury. 

(d) onergi< ,e",",ion. 

IS, In,r .. enou. """"OS line, fC4" blood ,,,,,,,fu.ion, 

(oj may be ~uIDed only wi,h ".rile water, 

(bj may u'" ooly 16-gouge """"OS c.thete" 

(c) may be uoed fC4" orc;,,, of I, V, p",h diu""i< ... needed. 

(d) mu" u", ><cure Luer_lock connec,ion, '" .ppropriate. 



CHAPTER 10 

Parenteral 
Nutrition Therapy 

learning Objectives 
After oompl .. in~ this chapter. the le>m<r "'ill 

Identify in,hcation> ro. pare"ler:al nLJIritioo lhenpy. 

&I A Compare and cootr2>1 the composition of commonly I"",,:ribed parento",1 
nutrition soh"ion., 

o;>cu .. method. for deh,'ery of f»,..,",enl "utrilion ..,Iulj""", 

• De.<ribe m<[bOO. th .. enwre~. i ni,i .. ioo. m.intenance. and di """'tinuati"" 
of pare"tenl nutrition infu.ion., 

Identify NI1Imon . bon_ and Ioog_tenn complic>lioo. """"iated with 

pare""",,1 "",rilion ther2py. 



Key Terms 
~ntc",1 nutrition 
H yper.lli""'ntotioo 
Ento",1 nutrition 

I.V. Therapy Demystified 

Tot.l!"'en",r>.! nutrit;oo 
Tot.1 nutrient odmi<t"", 
Fat emul,;oo, 

Parenteral Nutrition Defined 
""""nt.noI nutrit",n (PN) ref"", to the deli"ry of nutrien" into. centr.ll 0< 

peripher.ll , .. in by an int ... >o ...... ' (LV.) deli>ery 'ySlom thot i. """"time, .Iso 
c:dled hlp<nli;m<ntat;on. f'N i. odministcred either . ,. ",Ie ..... rce of nutrit;oo 0< 

to supple""'nt enter.ll feedings, .:nt<nJ nutrition refers to the deli>ery of nutrient> 
through the gwroint.stinal _t, either natu"dly or by u,ing feeding tuhe, that 
deli,'''' nutricn" into the """""'h. duodenum. Of jejunum. Del i>cring nut""n" by 
the e nter.ll routo i, I""fem-d to del i>eri ng n utrien" by the par< n", ... 1 route "he"",..,r 
possible bee. u"" when the g .. trointe"inol tr>ct is no< used. viII"", otrophy occur, . 
.00 the g .. trointc"inol tract', competcncy ot digesting.oo meubelizing nutrients 
in the fu ture become. compromised. 

In"""" in,unce,. it m.y no< be I""'iblo to mect J»tien'" toul nutritional 
...-d, through either natu",1 mean< or odmini".ring gast"", docde ... 1. Of jejunal 
tube feedings, The"" J»ucn" ioclude those wbe canno< completely w.oro nutrients 
bee.u", of ,hort bewel .yndrorne. fOf in".~_ Not odmini"cring nutrient. 
sullic;"nt to """,t doily c. loric needs can Icod to h),poolbumill<mi • .oo ""sati"" 
nitrogen bal.~. ,,'h;"h can leod to loss of . kele .. 1 muscle ...... . nd c""he,i., poor 
"""nd he. ling. 000 diminished immunocompetence, Thu, the .. (»-ti<n" m>y 
require the deli,'ery of additional nut""n" p""'nte ... lly. 

In 110m< i",""",es. (»-tien" ... unobk to ing ... or.b>ort> "ny nut""n" enter.llly. 
n.... (»-t",n" mu .. h .. 'e their nutritionol require,""n" met <ompl",.ly through 
nutrien" deli,'ere<! by. p""'ntc",1 route. E. .. mp'" of poti.n" "'be " .... Id require 
thi, include those potien" "'00 h.ve g. "roin""'in.1 fistul .. .00 int.stin, 1 
obstructi"",." 

rif'" '0 1M Mli",,)' of "Ulri,n19 into a c,nlral or puipMru( 
, ... in 17)' an I. V. <hli"",)' 'J'u"," 
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Types of Parenteral Nutrition 
PN Jd"- .... IIdmi",d ift<!ividuolly ift phat", .. " •• ",iftl ....pi< IKbnioq .... 
undn bmirur __ .. ' The f""""l1 -t 10 lid ..... OR)' ~ """lion ;,. ba..d "" 
the indi,'idooaI patieno". caklolal<d "uid. .1t<1toI) .... ....a <:&lone: "'1" ............ In 
widrm .'it!J ttw.. ~ the pol .... '. optC.1;c mouI>oI .. n<e<h tIut <211 

all .... fIooid. cl«:tro/ylc ........... utriML ....a ","""",,1riecI1 roqu'~" ..., I2Un 
;.,""""'"'" Lo ~ the _ ftutno;c.wly .... ',.1' ... 1*'""""'"' ooIouOII po<>i .... 
f<lItIut .... irnl. 

TOTAL PARENTERAL NUTRmON SOLUTIONS 
MoM PN 0010",- ".... <M:f .JO doffcmol < ... ."........ ,,,,,_,,. .-.. 
dectroiyo.., miL • .-orimto. ....a "'""'""""'1.0. The .....,.... oI."OIrr tIut >l1000101 to.. 
<l<1iv<ftd .. ill> PN ..... """ i. Of'P"I"ma<tly JO...J5 mLAa por day" 1'loctroIY"" 
moy include the foIloo.l"': 

SoWum. .,,111. _.- daily ...... ' ......... oI4()..SO ml'.q 

_ium. .,,,h • """"""".- .... ly ...... , ....... '" 01 JO..4O mEq 

ChIoriok •• ,j1ll • """"""".- .... Iy ...... , ....... '" 01 4()..SO ml'.q 

1'IlospIooI<. "'i,h. _nd<d da,ly '"'Iu, .......... 0115-2' mmoI 

M"!! .... jum. ,.'i1l\ • m:oon .... noXd d .. ly '"'I.,; ....... nt 0111-1 ~ mEq 

C.kium. .. ioh • """""""ndtd daily '""Iui ....... nt 012-' ml'.q" 

MicrtHlutri,mu include vil.mln. and I ...... "'i ..... 1<. Tho vit.mi .. rotDpooit"'" 

of typic.1 PN ""I utioo. inc) ..... the fnll"w;n, : 

I m& vitam in A (l'<1inol) 

3 m& vitam in 8, (ohi.m;",,) 

3.6 m& .itomin 8 , (ribon"'ift) 

I~"'l! v".mon 8, (lIi""in) 

4 m5 viwnin 8, (pyrido.ino) 

60 I'll ,'jWllln 8 , (bootin) 

4(X) ~I vi,omon 8. (folio Kid) 

~ ~, oi'omon 8 " (<:ObolanI,.) 

100 "'I "i ..... ,. C (-..toic ocid) 

~ ~, .. wrun 0 (C1)eaIoifnol) 

10 IU ' ....... n E (,,",opI>c,oI)" 
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PatienlS who ore "'" taking <:4".1 ""'ic""8"1 .. " (e.g .. warfarin lCoomodinl) l1IlIy 
be I""",ribed PN solu,ioo. <hat . 1", coouin 1-4 mgld. y ';Wlli" K,"" Trxe 
m'''''r.ll. that typically.re admi,ed to 1'1'1 ..,I o'ions include zinc. chromium. oopper. 
mang .... ,.,. and oom<ti ....... lenium. Viwn,,,, and tire elements ore <=<nu.1 
compone"" of PN soIu,;oo. bee""", ,hey en,ure ,hal mac"",uwn" .an be 
.... t>boliu-d .ppropriately."'" 

Macron"trien" _ to I'N ",lu,ion. ioclude J>IlIIein. and carbohyd""e. and 
_;me. fat •. 1'1'1 ",IUlions <hat coo"," 1"""0; n. and carOOilyd""e. are ....... time. 
referred to ., l _in_! PN JOiu,imu Of oome<imes tolal parent ..... 1 nu,nt;"" (TPN) 
..,Iu.i""., f'>., ic"" ,.,ho receive infu,iOlU of the 2-io_1 11'1'1 sol u,ions require 
",,,,,Iemenllli J»«n'enl infu.ion. of fat emulsion. (see below). PN formul., that 
coolain .11 three e.",",ial mr"",utrienlS of proIein" <arboIlydnte._ and fats are 
><>mel' me. referred to .. J_in_1 PH wi.,i"", ()f """",ime. tolal nu.';'nt 
adm;'to .... (INA.). n.. following sec'''''' d=:ribe. TNA> in rno<e <lcla'!. 

n.e ....... nl of prole, .. and carbohldrate. in "ny 2_in_1 1PN fOfmul • • oan be 
highly y:lri. Me based 011 ,be individual paI;"n1'. c.kulaled nee<b ond moomolic 
"'''e. The mosI common carbohydrale ..... "'" i. dexu,""". which can Clnge in 
""Iu,ioo """""nU>lion< from S_70 percen'," Glycerol """",ime. i< . 1"" ",cd ... n 
addi'KlmI >OY"'" of oarbohyd ...... in Tf'N ""Iu,;o.", ll'N ",IUlioru with . dex'""", 
cooc<nlnl';oo th., i. gre .. er than 10 percen' r.hould be infU>ed 'hrough 10enlnll 
, '.,noo. >Cee ... i .. ," 

f'roIein i. provKled by admi.ing amino ""ids ,",'ith II>< ""Iu,;oo .. 'I'P"'.irru".ly 
0,8 glkg per <by, The adml I"",,:ribed TI'N roocenlr.illiorr of proIein c. n "'1)' 

coo.ider:ably depending 011 the pa'ien.-. metabolic >I ... ond .bility to metabolize 
protoin •. " For in5l:u>re. pali.",. with acu .. reml f.ilo", m.y DOl be able to rid 
themsel.e. of ,be nitrogen tha, i •• by_p<odoct of omino IOrid "", .. bolism . nd c. n 

become azotemic_ Therefore. Ihe>e p"';"n" t)pic.lly:ore p<e",ribed few.r omino 
"",id. in their ll'N solution<, 

ll'N oolotio", "'" d • ., yellow in wl".-, Boc.u", Tf'N solution. beeome 
u",lObl. when exJl"'S"'l to light and extre""" in tempe ... tu",. they are typic>.lly 
>lored in . refriger.otor." II i. recom"",oo.d th .. ,be", b' g> be remo.ed fr<>m II>< 
r<Frige ... tOf I hour before they "'" hung so thot • cold ""Iut",n i. nOl info",d into 
the poti.nt,'" If a TPN lV, Ng i< hanging fOf mo<e tlwl 24 hours. it ,hould 
be changed bee,u", i, may become unst.b le""" Eoch bag of TPN >olu';on ,hould 
be ... mined closely before it i. hung f".- any evKlenre of precipitate".- partK:u1aie 
matter, If .ither of the>e i, I""",nt. ,be bag oJrould nOl be hunB and ,I>oold 

be , ,,,umed to the p/I"""""y. It i. possible that ll'N ..,Iution. c.n cOllt,"n 
precipit ... or patticulate matter th .. i. not .i<ibl., To I"","n' p .. ients from 
~i,'ing infused precipi .. te Of partK:ulate mat .. r th.t can become emboli, ll'N ], V. 
><tups .h""ld include . O,2 _~m filter, ' 
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Patien .. with. history of .Ilergie> to .u. Of to .. m""", or >o)'bean prooocu or 
oil. should 00< be pr05<ribed IV~"Es,"''' So .... ",,'ients without a kooo.'o .Ilo~y to 
any of !he", ooocth<],e,. moy .. hibi, lUI immuooglobuhn E (lgEJ.-mcdiated .nergic 
re""'ioo. n.e", may be .. hibitod by fl"~i"g, un,.,.,;. (i .• " hive.), and '",hing. 
particularly of ,be pal"" of tbe moo. or ""Ie. of ,be foe<. If !he ",,'icn' exhibits . ny 
of lhe>e .ig .. during '"fu.'''''. the infw;ioo mu" be di5COll,in...oo immedialoly and 
the J>hy.ician """fie<!. s.om. !,,' ien" may ""hibi. """" of ,he"" manif .... 'ions 
sbonly .fler the lVFE infu.ion h2s fini>hed. n.e J>hpician should he OOIificd of 
this .""n' before .,.,.her rVFE infu.ion i. begun. Any s ign. 0< .ymp''''''' that 

"'U"" that ,he patient has exhibited an on .. gic =!'OO"" to the IVFE mould he 
dooummt..J in the J»' ien'", recocd. 

Methods of Delivering Parenteral Nutrition • 

CONTINUOUS 
All ""utely ill patien'. ,,110 ~i, .. PN ha,.., this administered by • COIltin""", tV. 
infusion, n.... pat"'o'" """I daily ~" ... c.loric. and nulritional oeed ..... deli .. red 
o,or. ronlinoo,," U _boor infusion. 

CYCLIC 
Patien .. wOo ~i,.., PN long lonn .nd wOo ore oul!",lien" may ha,.., lheir PN 
deli,'ered o",r a 12_ 10 18_boor d. ily <ycle," Palien" eligible fo< lhi> l)'pe of cyclic 
lhe~ mu" first ",'ide""" phy';ologic • .milily on NrI1inoou. PN .•• "i<k""ed by 
" . ble blood gl""""" 1"01,, before lhe "'''I>il;oo <an be made to cyclic lhe~, 
Patien .. ,",'00 are llle b<>l <andidales fOf <yclic LV. PN are those ,",'00 <"" ponially 
meellhei, nUlrili"".1 requirement> <nl""dly, Advocale. of <ydi< PN fOf ""tpatien .. 
,....,n lhalthe", !",licn" ha", improved qu.lily of life in that they lI ... e periOOi< 
freedom from being.., up to I,V, infu.ions," 

PERIPHERAL AND CENTRAL 
Most PN ",IUlions mu" be infused by ~lrJJ venoo, ><""" roote., M"" TPN and 
rnA solUlions "'" 100 hype"""i< to be deli,..,red into perip/><",I .. im withoul 
qui< ' Iy <.u';ng thrombosi. and phlebili. ("'" OIapter 6fOf de5Criplions of lhrombosis 
and phlebilis and their "'>p<"<1ive lr,,,tm<nlS). Central LV, """" ... ite. fC4" infu'ing 
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TI'N an;!lNA ... ",ions ""'Y ''''' hode pcnphor.tJl y ; ... !to.! w"",1 <tih<I<B (PlCC.), 
"",,_led ~nlRI COl ........ 'U ........ ~1Mr.tJ cothc1en.. an;! ,mpbnrd poet. ( .... 
cto.poer , r.. • oompori"'" or _ Iype. 01 <CtI .... 1 I.V. occnol 

PN d .. ions lhOl "",,,.on 10 p<'f'Nnt Of .... 01 oItx".,.. may be oItl~ 
pcrip/><r.olly .. ilhoul in<uon"l be,~ riM, 01 thtomboouo ond phIeboli • .....,. the 
ilion l<'rm. Pat ....... "ho on: condi<lalco fOf "," .. ,na ,bow 'YP'" or b.i .... or.--
_ ..... _ by • pc. """,o/ """'" 1001< ..., th<w obao:d '" 1Kr .... PN .. 
"'I'J'Ir- ,,, _ fecWnp. In ,....,u. the ... ""opoood Ir"l'b 01 jk.iphcto/ 
pormlEnl .. ", ..... (PPN)'~ .... y 001 .X<tCd 7 cloy .. or ,be __ riob of 

d.""oro.... an;! phlebiho ........ ,p the beIotfiu oIlbenop)-

s,.... . ,,_ 
Al,..",~.w _n""" .,J"'IOIU ,"'" ... ,IN".. ;.y14H<l "" ,..npMraI ,_ «uy 
..,~~ ........... 

Procedures for Administering 
ParenteraL Nutrition 

INTRAVENOUS DELIVERY SYSTEM 
A. OOIcd pfl:viou.ly ....... , 1'1'1 ""Iuli""" on: inf"ot<! con'in""".ly ond by ~n'",1 
",nou. 0«0 ... i'e •. AllIluush 1'1'1 ."lu'iun • .,..y be """'l"',;b" with II<IIn< 

medic .. iun •• j , i. gcncrally od""".l«llh., TI'N ond TNA ""Iu,iun. infu .. in 'beir 
".," dedic.led Ii"" •. ' Tho: Ie .. ofton IhaL the .. dedkoLcd Ii .... Ole 0« •• 0«1 or 
manipul. ,od. ,be I<M<r .. ,he likelil>ood llullhey will btwrne """ .. min.led. 

TPN, lNA. and IVFE ""utiun • .<lIoold be inf"ot<! lUin! on .Ioc'ronic infu.ion 
<Ie',ice 0< I.V. pump.' The I"<""riplioo F<>< the «>mp<><ilion Df ,be TPN, TNA. >J>dI 
or IVFE ""u,lom:and .heir rcOjkC1; .... 1I<""ly ..... 010.1<1, .... ')' m .... be mod< by. 
phy.ici .. Of odvonced-pr.cti« elini.ian "','h pn:s<ripti.o "ulbori'y oulborized by 
the rnpocti ... ~mi"l ..... boon:! Df n"";n, Of mctIk, .... The ........ "'"" • .-rify 
lhat ..... ri"" PN o .. h>1ion .. """",n bed fOf ,be """ p"' .. n' Ol ..... ri"" """",ripli..., 
<IooaJ!" :and formulation .. by ..... ri"" \'c""" 0«<0. _. Md .. the ri"" ho..-ly 
..... To.mfy til" ...... pot;" .. and ..... TPN Of TNA """ ....... be _·d>ockrd 
prior '" initiotioo Df thcnpy by 1_ prof""""",", .... ·,th the poIo.rnl'. """" and '''''0 
idmtifion ..... "'"l' "'" , ... 1ucIe ..... pM;.", ', """" number.' 

Any.ypo of PN mu .. be I8(U .... <",,,,,I<wly ","h ... 24 """'" ~ " .. """I or i • 
....... be ditc3nIod be<:ouc iI .... y b«omo ..... .., ... no. J. V . ....... Ili>lntioo> om 
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(e,~" lV, ,ubing) mo" be oh2nged u,ing .... pli< '<"Chnique", Ie." ''''e!)' 72 Ooors 
if only TPN i. infu""", IITNA. 0< IVFE.< .... inf • .ed. the ]. V. deli"ry"" mu" be 
changed every U Ooors," 

(ompatibiltty of Pharmacologic Agents 

A s noted previou<ly, the l.V. Ii ... that is used fC4" deli,..,ry of ll'N Of TNA ..,I o'ion 
should be <ll-dic .. ed to that 1"''''''''' .Ione. wilb !he exce",;on of rV~h which rruoy 
be pignbackod in'o .1l'N Ii .... Some medio>!ion, .... Nnlmonly admi.ed with 
the TPN or TNA ><>I"tion in thei, infu.ion con .. i""" or LV. b.gs bee"",,,, !hey are 
iDdi.,.l<"d for u'" in """" of the"" pati.n" ard ge""r.o)ly are considered compatible 
with the"" type. of ",I",ion. u>ed. n.... medicat;oo, ioch .... insulin. famooidi". 
(f'epcid). and "",;tidi .. (Zan'''''),'' Although tbe .. medication, are oonsidered 
comp>'ible "'jtll ll'N ond TNA .00u,;oo" !hey should 001 be odded to TPN 0< TNA 
LV, Ing •• herlhcy h"o begun to infu",' 0< ,he hourly 00.. 11" .. Ie may be difficult 
to ,.,.)K!ate. Any medical;"". that are admi<ed to TI'N 01 TNA l.V. bogs .hould be 
Oighlighted on ,he I.bel, on the =peetive PN bog< with the adm;,cd oo.e. the <bIe 

the .... dic .. ioo ",.. odded. and the initi.l, of the elinicw. wOo ><Imi=! the 
..... dic .. ioo in the PN oolutioo.' 

INITIATING THERAPY 
ll'N .00 TNA 5Olutioo< should he initiotoo .. hoorly ... te. th .. are .100.", th. n 
those prescribed fC4" the long term. T),pic. 1 initi"'i"" regimen. begin .. 4O-W mllh. 
which i. iocreosed .ach .... !=quent hour by n mL fo.- up to 6 hours until the 
desired hoorly infu,ioo n te i. met. At this point. the pationt m.ay be m. intoined at 
the de.ired hourly infu.ioo ",te 011 • continUOll' b • • is. 

MONITORING EFFECTIVENESS OF THERAPY 
Patients ",,,.i.ing NtItinUOll' infu.iolU ofTPNorTNAsolution<in the"",ute_core 
.. ttin~ >houk! h ...... rum gluro>e le",l ... ",.sed e",ry 6 hours for ot le .. t 
48 hou" and then overy 24 hou" there.fler if glUC<»e 1"",1. ore nonml. Many 
paticnts will ""Iuire NtItinuoo 6-Oour ...... ments of their bkod gloc"", le".I. 
fC4" the loog term aoo will "'luire ,liding_",.le in.ulin co"'"ge andIC4" in,ulin 
admi=! with their TPN or TNA solution. Other .... "mcnts thot ,hould be 
perf""""d 011 a doily basi. include ,,~igh". intote . nd output. and .. rum 
.Ie<trolyte •. Albumin and pre. lbumin 1e,~I. should he • • ""sed or I .. " "'",,kly." 
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MONITORING FOR AOVERSE EVENTS 

Rehted to I.V. Acctss 

I'>tirnl> "too .-i ... PN inf ........ by «fIlttJ LV . ......... "".IIn Of<" riK fo< tho 
.am< __ iOICd probkmo aI he""""""'. pntII"""",,",. OIl .... boIwn. thrombooW, 

:and infertion !hat """""'P"fI) "'" aI • «fIlttJ • ....,... """'" .... >C<. ,,-bicb ,,= 
_iliod inOuptcr 5." 

Sepsis 
B..-m;' OM! __ .... ~ compIocaIIOIIO ~ ",th IIor .... of I':lol 

ioFuoK.o. Tha iI!nO< ponIy~ ""'* aI ....... 001_ .... ..,...".. LV. -== 
oiteo ,,"iIIo _"'pI< _ .......... 0«C00<d n_ ' ...... _ • daily 1lMi<. 

nuliD! .... m "",",....cq>tibk 10 .......... mlI)' aI ~ :and p><tIy """""'" 
PN 001""""" Of< idal n>odia fo< ,he 1IfO""1lo ofbacttrifol ...... ""'-

Metbo<h pm.-.ouoly oknulied '0 dimon;'" .... IokthhoQd of orpo.i. Ihould be 
<mpIoyed. In ....,i'ion .• U cion.:' .... Ihould ....... tho" Iutd< prior 10 ,ouchi", any 
ll'N. TIIIA. 01 IVFE ad..uni"rMM. ... and .. ~ .. d .... p.-.... Drruinp and Ii .... 
Ihould be choo&ed .. Ie ... every 72 hounI if ,hey did fIOl ,nfu .. ""y 'l1'" of r .. 
..... 1"""" «.1 .. TPN) and <>U)" 24 """'" ,f,hey ....... uood to drl,,~ r .. <mul.ion< 
«.~. TIIIA. ond IVf-lio). Orb"",. and adm,nt"''''''''' "'up' Ihould boo oJ.., be 
ehooged ,.-toroe-.-n .hey beoOInc: ronumin.oltd. ll'N. TNA. and IVFE ..,Iu.i"", 
Ihould be di",,,,drd if llq .... fIOl fuUy infused "·,,h," U hours. 

AUerglc Reactions 

A1k'lic ,eoe.i"", m.y o<CUt ""h ,he ,nfu,i,,,, or ... y type of pa.-.n,.raI nu.rien, bu, 
<>«ou, ""'" commonly ",hen f.t <m"I,i,,,, • .,. in'roduced ... ooted previowly in 
th .. ...roOD. 

Ruld ind Electrolytt ImblUtnctS 

HYI"''llycemi.a i. the """" rommon oompllCalion ...... i.'e<! "-IIk admini.tntloo 
of PN ooIutioo .. " If undtI",,'e<!, i, <an lead 10 hype_molar hYP<'1llyamic 
_otic (HHNK) roma. ,,·h.:h<an ..... k in l'f .. tIor .... runSdrhydnuon . .... ien .. 
,,-itll HHNK """'" ""'1 man,f ... _81..,... Ie ... " inucnoof6Olmy'dL "Tho 
<:u:noive """'" !)IO<WC ..,.. • an _it diUlebO. and .. <t~ ... thi ... :and 
polyuria ... rom..- <linical illdicalorJ. no .. hf .. 'ht ..... ,"" .yndrom< can boo 
trr-.l ",-ida adm,ni,,",_ all V ...... Ion :and ,.......,... infu ..... of <T)'JUl1oid<. 
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HHN K coma <. n be ... ",..,otoo by mooitori"~ !he p .. ion<". blood gl""""" level. 
p",iod",.lIy .. ordered. particularly ..... " 1'1'1 ther2py i. being ini,i>1e<i," 

Any 'ypc of electrolyte imbol.oce identified ,,",>iou,ly in OIapl<r 3 might be 
exhibited by a 1"""'Ol receiving 1'1'1 infusion<, 11><", may ;11<100. h)'J><f1I.""mi •. 
hypomtremi.. h),perhkmi., hypohl.mi.. hYp"ro. hmia. hypoc.I""mia. 
hypetphosph>l<mi • . h lpophosph>l<mi1, hypermogne",mi •. and h ypomag".""mi 1. " 
Patien" m>.y be "" .. cd for [he"" el<"<"trol) •• disturb. """, by in"'"","'ioo •• 100 
d=:ribed in Chapter 3 Of by >djwaing electrolyte croce",,,,,i,,,,. in their TPN or 
rnA ",l",ion., 

Hyperglycemia and Hypoglycemia 
A. noted I"",;""<ly. ,he ...... , common complication .. ooci>tcd with odmini.terins 
ll'N or TNA ",I Ulions i. hyperglycrmi . ...... This <an be pre,onted by carefully 
....,,,ing periooic blood g1""""" 1e,..,I" pani.cularly when PN i. ;Oil;>1o<1. ,,'''''n ill 
ra," of infu.;oo i • • ltered. or when the I""","t"scaloric requ ire"",nts change bee,"", 
of _ .. «I ..... lodi",..., ">1e. or intervention> ,,,,,h , . ,urgory. In g.""",I, !Wients 
"ho ore beginning Tf'N 0< TNA infu,ions >hould h>,~ 'heir blood gl""05e 1I",el. 
monilOred at I ... , ""'ry 6 hou" .00 should be p"",Kled 'liding_seal< in,ulin 
«"w .. g~_ For !Wi.nos ",hooe blood giuro>e 1",..,1. are COIl' inuemly gre .. or Ilwo 
140 mgldL 0< Ie.. Ib, n 90 mgldL blood glucose monj'oring may!ll"ed 10 occur .. 
freqll< n'ly .. every hour, For p,"ien" "hose blood gl"""'" 1"..,1, re"",in chron ie.n y 
high and ""ho requ ire coo,i"en' e>ery-6-hour i",ulin ""''''~. in,ulin .... y be 
mi.ed ""ilb Ihe I'N ",Iu,ion," 

Hl'poglycemi. may occur if ,he PN ",Iution i. "opped .brupdy." Thi. ""'y 
occur if. PN LV. bag thai is ready 10 be hung becom<. con,,,,,,imted and canoo< be 

hung beeau", of Ihe heightened ri,k of boc'"remia . 1he pharm:ocy mw;l be ootified 
'0 admix a """'. sterile I.V. bag of I'N ..,Iu,ion, In ,he intorim . • n l.V, bag of 10% 
dexu""" can be hung at "'" ...... houri)' ....... Ihe I'N ..,Iulion. Thi. ,ubSlilLn. 
cenainly will 001 j>fOVide, compk'e "'""'" of nutrienos for Ill< j».t "'n' buI ",ill 
pro.ide • bridge '0 'ber:apy 'h>' can pr",..,nt a Ii fe-lbr.,.l<n in g hypogl)'comic reacrion 
from occurring until a new ... rile LV. b. g of PN ..,Iu,ion i . .. '>ilabl<. 

Refeedlng Syndrome 

R_Juding ')'Mt<!IM describe •• ,),s .. mic response ..... occurs "hen mnri"" .. and 
~ui<b are odmini"""'<l ''''' >Uddenly 10 a jlQliem "ho has beffi """",Iy malnoori>bed 
for .iong time. 1he r:apid in'rod""tion of e""-"'roll't ... " iumi"" . nd """",,,,,lI1rienos 
cau",. r:apid and "",..,re di""plioo in ~uKl and e""-"'rolyte t.oIanc<. re,ulting in beort 
fai l=. g<ner.diz.ed ode .... and >rut< renal failure. 'Thi. may be Ire2led by admi roistering 
diumie agen" and by adjusting Ihe ",", and compo>ition of Ihe PN ooIu,ion, 1he be" 
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~ oC rrl«din! .)'I'IdrooI< .. I"""mlion. A potitnI kn<Nn 10 110 ..-.ly 
malr><JOriJt..d >houId 110 pn:ooribod ...... i ... ioll'N inf"..;.,n ... The '* of 1tIf ..... 
........ ..... :I oIoJoo"l, ~ on «o'l!1.-....d _ofllC'lOf)' ___ of .... potitnI .• 
ftuid ond ~I<ctrnlyt< ....... ...., lilt OM..t1lC'lOf)' ...".,.... of "'" polC'III •• cordioowcu .... 

'J'*I1I Ie> "'" 1honpjr.4I 

Long-Term NeuboUc CompUutlon$ 

Pol;"'" .,"" .............. 1IOd on PN 001 ......... fOl" 1110 loAf; .......... y ~Iop ._ 

of idiosyncrxic ~ .... _ . These "'"l' ;...1 .... 1I~ f .. l1 .... from bopotic 
.......... OI ... OIobq>auU .. dle>ldnho .... ond ohol"' .... ......,........o .... oo'y tboI u. 
"""';>l<d .,1lI • _"'0< port""""' ...... ond III<IaboIic "'-___ .. ~ bo>I 
~ of _ diMXdcn is pte''Cnl............t>y i ... '''u .... , ~ Iftdinp .. ..,.,.. 
.. ..-, posoible oncI.bon d_, ...... PN dotnopy.""""" • . "".-- 110 
f~ .... <nIl, oncI m .... 110 """nll._ 011 PN for .. ttl.< 01" _ mn .. 110 0CfIItiniud 

c'"-Iy fOl" Ihrlf ~ 10 PN IIIcnpy bccaus< ....,., of "'""" compIl<Ofion<_ 
... 1>l<dIO.....neocli"', .. 

DISCONTINUING THERAPY 
Pol;",,. ... "" """,ivc PN COlI"'" tIa,~ lilt" Inf . ....... *'I'JI<d obrnpoly. at Ihry ..... y 
""hibi, ... lK><Ind h)'1'Ollly<cml' (_ .... di"",,,,o,, i" 1110 -'''''' "" h),pet!Iyc<mi> 
on<! hyp<>&lye<omlo .-). Ib,her. lileoc inf.,IOII . .... ., be dimlni.t..d pu>lly so 

1Iw blood ~IX"OK \eve!> .... con.<i,"'nlly nu.1.,IliIlOd. Pal""" ,,'ro '"'''' "'" 
rt=i.inS ~l<nl fudi"l' pl'l:l'i ..... ly ond "'hou .... ,..,... . " ...... brginning '0 .AI or 
,,'ro "'" p.olly bcin~ fcd <n",,,,1 lUlx fff'hnv mlgh' h.ve lh<ir I'N i"r.,;."", 
laf'C'"N oo..'n gl3<l u.lly "'hile Ihtl. <.",,,,1 f""" ing' i"" ..... sradu.olly u",il ,he PN 
infu,,,,,,, <on ht "OW«I ... fely. An<HlIor n .. ,1>00 10 eff«1i".ly di!lCOll,inllO PN 
i nfu,,,,,,, inc ludos di "'onli nu i", 0< "1",11 Y in r"oed PN i"rlUlOII' ,"'hi I. roncomi, .. tI y 
inlrodllCin~ peripllc"'lly IOfuJ<d 10% de'l~ ",Iullon. ,h., ""'y. in ' urn. be 
dunged to 3 ... <1<. ",- ooIUI;on. ll>aI .... lbr. '""'''''' 00..'. ond .... n'uaJly 
diJrolll.in....-d w <1y .... " 

Summary 

PN th<npy i> indi<_ '<Jt pol""''' ... '100 taMOI <=1", ""''' «>mpIet. doily 
nutr1boo>i _ by .... _ot>I ""' ... PN .ooIu,,,,,,, i""lw. indi.odoWly poncrib<d 

'OO ....... "".turn of .. 'OIet. '-)1'" ,..., . ie .... "' ... 11 ......... omill<> orick. 
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carbohldntc._ ond rany ocid., In oddilion 10 the ... """" medications may be added 
to PN solu, iom. PN solution. l1IlIy be administered """',,,lIy or peripher:aUy .00 on 
a COIlti "Il00' Of a C)d;c biui •.• Ithougll 'bey are most of ton admini.tered conlinOOll.l y 
vi •• centr.ol ,,,no,,, ore.". route. The m<»l rommon life_thre.l<ning complication 
.....ci.tOO ,,'i'" PN use i. hyper&lycemi •. bu, many Olhef short_ .00 \on~_'<rm 

complic .. ion,.re """",iate<! wilb ,be use of PN. The "U,,,, mu" be cog"iun' of 
m. .. complic .. ion, ood method. to p .. "..,nl .00 ,,,,at tbern in ortl<r to deli, .. " 
optimal c.re to l", ieOl> receiving PN infusioo •. 

Quiz 
1. For which of ,be foUm, .. ing 1"''''"'' m i~h' PN ther2py be ;fldicated' 

(oj A 1'"' ;0"' ,,'ho 1= ""ute 1",""o>1;li. 

(b) A patien' ,,'he 1= cancer .00 h.s I"", .... ight 

(oj A 1'"' ;0"' ,,'ho ha> moo'" oores ond has difficulty dlCwing 

(d) A patien' ,,'ith. """~I_ructiOtl 

2. Which of the following pali.en" might no! ..... ,.., vitllmin K odmi,ed to hi, 
or t.e, TPN ",lu,ioo1 

(oj A patien' ,,'he i . bleeding 

(b) A 1'"' ;0"' ,,'ho i . p<=ribed t..J>3Ii0 

(c) A pati<o' "'he i. p«=ribed ,..,,,farin (Coum:odin) 

(d) A pati,.' "'he i. hyperhlemic 

], Which of ,he followin~ PN formulas c",,"in, omi.., acid •. carbohydnte., 
ond fany""id.? 

(oj Total pareoler:ll nu,rit;oo (lPN) 

(b) F\eripher:ll pare.ler:ll nulrit;oo (PFN) 

(c) Total mnlien' odmi"ure (rNA) 

(d) LV. far emulsions (JVFEJ) 

4, Which of ,he followin~ PN formulas i. mrullil,,")' '0 inci .. an onergic 
react;oo durin~ infusion? 

(oj Total par<Oler:ll nu,rit;oo (lPN) 

(b) f'eripher:ll parenlOr:lI nulri,;oo (PPN) 
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(c) Totol nwit'" odm"lure (l'NA) 

(d) LV. ( .. ""'ulmn (IV FE) 

'" 

5. Which of "'" Wlbo,,,, melhod. of <lei, ..... '" PS io indOoed ""'" rornmoDIy 
for .......... " ..... .., ...... lyiIT 

(.) e ..... """'" 

(II) Cycli< 

(cJ J>..np/o<nl 

(d) Gaotrio 

6. All buI "toich of Iloe (ono..,,,, onedicM_ .... y be odmo .. d safely", e i ...... 
ll'NarTN" ...... _? 
(.) 1"",,1;" 

(bl ~ r/.<Ol" .... ) 

(e) F2motod' ... (~pdel) 

(eI) lWo"od .... (7.-..0) 

J, "The """" """""'" rornpIk"'''''' ....,..,_ w;,h PN ;nfu_ i. 

(.) oq>S'" 

(b) boocte .. m ... 

(el h)'pe'1j)'<~m .. , 

(d) hypogly<:<mia. 

8, ".y .. emic "'.pon .. 110>1 ,>«111'1 ,,'hen ."",,,.t. aod fl"id .... oolmini .. cred 
too rapidly to. ["tienl "' .... , i ... ,' ... Iy m.l ..... ri>ll<d. ca".in& he"" foilu",. 
«lema. aod ron.1 f.ilu ... i. k"",,'n .. 

(0) h)'po"","",'" hypo'1l)'<emic """"'l<>Iic (H IINK) como. 

(II) hcpoll< ..... "'i •. 

(0) ..... """'.1< p.orl:i....,.,i""'. 

(dl .. f...ding .yndromt. 



CHAPTER 11 

Intravenous 
Pharmacologic Therapy 

learning Objectives 
After oompleting this chapter. the Ie"""" ,",'ill 

Identify i .... ication, fOf ;n",....oo"" (LV.) pharm>rologi< therapy. 

4l. D<=ribe I=ic guKlelioe, fo.-admin'''''''Koa of I. V. pharmacologic .gents, 

Compare and Nfl"'" melbOO. for deliwring LV. pharmaooologic agen" , 

Identify O<I>orse ,,',en" 'hOI may ooc"r from admin''''''';'''' of l.V, 
pharmaoologic agen" and 'beir pn"..,ntioo and """,menl. 

Recognize protoIype drug. from 01 .. .." of drug. ,ha, .re rom....., Iy del ;,..,red 
by the l.V. route. 
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rl Key Terms 
Phann>coIo~;c agen' 
CorTqmible 

E",.""""joo 
Po!entiatod 

Altonu>1oo 
lnac1i'''' N 
Pro!o<ype drug. 

Indications for Intravenous (I.V.) 
Pharmacologic Therapy 

1he tcrm pMntIOCO/og}' i • .-00 in the Greek word p/oannacon, which 'mul . ... 
to "drug" in English, Thu. pharm:>roloty refers to the >1ooy of medication> or 
drugs, am • phannacologic agent i. iUlOd><r tOfTO for;o med",.,ion or. drug. 
1he re .... mu ltiple iDdi<a'ions for admini"oring "",dic .. ;""" illt,,,",,,,,,.,,ly. n.... 
indic .. ioru may include any or .11 of ,he following: 

11>< !",lien! <an"'" .w.llow medications ~Iy Of . bsoob lhem e nlen.lly. 

Quioker drug action is "'Gui red th2n can he """""'J>li,hed by ",be, roole •. 

n.. medication h .. . ''''ry ,hort half_life . nd mu" be admini>1cred 
cOIItinooudy. 

A "'luired medic .. ion i. ooly .ffOCl;", ,,'hen admini>lered intrueooYSly. 

AI ..... ' any medication delivered by the I. V, route i • ........, likely to <.""" .onouo 
aoces>.-.ite i,,;~ioo . nd therefore i. more li kely to eau", >Ceo,,_, i,. lhrombosi. 
and pohld>iti •. n.ererore. patienu woo receive LV, medicatiOlU shoold ""'" u.o.. 
LV, a<ce» >ile' 5ClUtiniu-d more carefully for the", complicatioo, (..,., Chap<<r 6 

fC4" descriptions of thromoo.;, aDd phlebiti • • nd their ""recti'" ""at",.,n"l. 

S, .u. B~.,,. 

M.dicali"", d./i,'."d try' Ih. I. V _" G" MO,. 1ik</o,'lo ca"" ,..,oous acc ... -.ri" 
irri,arian and ,11<"/0" a,. mol< lib-I" '0 cau" acc"--.i,, aod 
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Basic Principles of Administering 
I.V. Pharmacologic Agents , Q, 

n,.re are """'" I=ic guidolir>e> that mu" be follo,,'ed wbeDe,"' any medication i. 
admini.tered int ... ,enou,ly, n,.", include the following, 

Only "",dicatiOOJ that lire .pecific.lly rTIlInufoctured and .pproved by 
the Food and Drug Administration (FDA) for 1 y, u'" should he gi,..,n 
int ... wnoudy, 

Medications should 00\ .. " be u«"<l past theiI expiration d.'e bee.u", 
they can become ullSt.ble and Ie .. dfe<1i,'e, lil ewise. mult ip"'-dose 
medication ,i. l. mu" he marl ed with the da'e on wh",h they ,,'ere opened 
and eHfltu.lly di"""ded based on manufaclure,', guideli""., Many 
medic .. ion. oxpire 30 d. ys aft'" a vial i. opened, Opened vi.l. ,ha, are 001 
dated should be discarded, 

Sterility of the med"'ation .nd I. Y. deli"«)' .yst<m must be maintoined 
during administ ... tion to pre,"nt ""psi •. n,........, often that ,be I,V. 
infu,ion ""up i. :occesoed. rTIlInipulated. or di=pted '0 admini'tef 
medic .. ion •. the great., i. the lil<lihoOO th .. contamination "'ill OCruI, 

In,n,..,OOII. medications can be admini.tered only with ><>iLltion ... rified '" 
ooml"'tible. Comp.'ibl< ",Iutions and "",dic>tion. can be admiud ,,'ithout 
changing thei, potency Of effecti.'en.", Mi<ing medio .. ions ,hat . re 
iocanl""ible C>II re.ult in in ..... ivation of the medication •. changed efficocy 
of the medication •. 01 precipitation of cry ... I. in the ><>iu,ion. which <an 
berome emboli when administered intraw ..... >.!y, By the »me token. LV. 
medications can be admini,tered only in the »me lV. Ii .. "'ith other 1 Y. 
medications .fte, the>e medications are ,..,rifled • • roml"'tible. If •• ingle 
I, y, line i. u>Cd to admini"", two medic .. ion< that are incoml"'tible. the 
line "'"" be Hushed wi,h .ufficient ",Iu"", of ",Iution oom]»tible with both 
medications bet"'",,n admini>l"ltion •. Many medicali"" • • re rornpotible 
with eithe, ~% dextrose in w.te, (D, W) or 0,<)% .. line (i.~" """""" ...:line 
INS]) ",I utions. 

Manufacl .... ,. guidolir>e> mu" be folloo.-ed whe,,,,,..,, a "",dic .. ion i, 
rec<>n>tituted 0< diluted with. ",Iution (i,e .. diluent), A medication that i. 
reconstituted 0< dilu,ed shook! he gently .hal<n to eMure that the medicalion 
i. uniformly mi,ed with the solution. li .... ,i>e. medic .. ions admi>.ed in l.V, 
bottle. or b.g. shook! be gently >haken Wore admini.tr.ltion. 
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Modication. lhal require rec<>n"i,u,ion should be "'ithd",wn from th.ir .iaI. with. filtered needle to proW"' ioclll'ion of ony panide. that could 
become bloOO _bome emboli if odmini.tere.;l 'o'",,,,,,,,,,,,ly. 

In' ... ",oou. "",dio .. '''''' .hould be administered with needl. l ... deli,..,'Y 
w -ice, to pre,on, needle"jd injuri ••. Figure 11_1 ........ commonly med 
ooedl.1es> di'p"n,ing pin., 

Any medications that are admixed 10 . ny LV. b. g should be clearly labeled. 
n.e label should ioclude ,be mire of the medic .. ;oo. the medic .. ioo dose. 

the initi.l. of II>< P'''''''' ,,-he prepared the medic .. ,oo. the dOle and ti .... the 
medic .. ion w .. prepared. and ,he "'p,ratioo d. le. n.e pa'",nt'. 112m< . nd 
another ide",iner ruch .. the "",i,cn", hospital iden,ificalOoo number . Iso 
should be orn.ed to !he I. V. bag OIl <he label. The p. lien,', room number i. 
00< con.idered • ,-.Iid identifier,-

n.e [,V. "<00<1, access .;Ie mu" be , -erifi..J . s iW<nl pro to admini>lcring 
any modOca1K>ri. 

No "",ltor w""-, """hod of del i,-cry is used. >rlety priociple. ,hat guide 
the dd i,..,'Y ohll medication. mu" be foll"",'ed. ThaI. is. the righ' ""lien' 
should """,iYe tbe righl _ of lbe righl medi<alioo by !he right rou\e allbe 
right lim<, ~. and lime in"',,"], for <!e1i,0f)" of any LV. med;cali"", 
mu .. >triedy ... here 10 pharmacy guidelines, 

S,~ Bu.,r 

In'nn"<",,", m,dicm;o"" can ~ oom;ni.,u<d onl)' "';,h ,00",imI, '"<'ifi,d ., 

t (~ 
• 

t il.'" II · ] _ .... " dispeming pin>. A. r-iom' ... O<l sing1e-.... pi"- B. NotJI'<nted 
m"'ti~_"'" pin ""illl t~,,_ ... y ... 1". (Coo""'Y of B. Br>UII. Prodoct. C~. 1OO~.) 
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Methods for Delivering 
I.V. PharmacoLogic Agents 

PERIPHERAL AND CENTRAL LINES 
In ...... y<:a>n.l1doa _ ......... ' ........ I modicol_ iodoli~ iato. "", .... "'1 
6 ... or. orDlnlol Ii ..... .."" .. """ Ii ... io pille'" MId ,here .... _,DInIoI .......... Iion 
or modicol"", iocompooibll, ..... M"".,....,...IhoI ...... 1d be doliWftd vi •• CftIInI 
6 .... if poooibl< • ..., "1 ...... iooIions !hoi .... ...,.....,... v._ .. c .. co= 

bli>kri~ of """ .-aD. n.. I,kelihood of do .. 0<aJtrina i. Ie«onrd ,f """ ~, 
...... i<:aIMJio i. d,luted by """"~ ,010 «10M .... ", •• ~ _ blood __ .'hiir it i. 
iIIf..ed. Ccntr2I ~, ... ..., IarJtr .",,, .. 1 •• ·,110 S'"~1tr flow llwI ...wier ,'ftO<k. 
Th .... .r~. ",'n--...'ioa . .. -t"c b ...... Iefm ...... to dofi ... iowolof • ..oc-
...... ic_ ",10 ,, __ .. of 'nfillfll ...... i. leo> ];~Iy to O<XW ",.~~. 

=lnl ~ ... i. _ . M«Iio:.uQ<I, ,1>11 If< .... ic ..... , ... 1" lIWly ~ 
(e-I .• doIuto..uD<lDobulrn: I). 

CONTINUOUS DRIP INFUSION 
Coati"""". <lnp mod", .. ;"", ,ypically If< od..u.ed '0 10fF-ml.",", LV. ball" ('.1 .. 
no, ~,and 1000 mLl .1Id ,nfu""" O! .... hourly ..... for "",'.ro.l hours. day •. or 
.",n ind<~ni,.ly. In the>< ,n' lOr.,,:o. ,lie l. V. odmini ..... """ .. ,up can be .i!lvr • 
J>ri .... I)' or a _oodOl)' Inf.'Kln .. 1 (c,S .. piggybacked 0<110 .. <><hrr J>rinwy 
infu,;"" oel) and may be "'1,.'<:"", into 0 ""ripllerol or orntrall V ocr .... il< . n.e 
I,V, od mini, ..... ion .. ,up ,ho, ... Ii" .... lilt n",d"'o' ;"" """'Id be . " ",hod '0 on 
.I«,ronic inf.,i,", devic •. fUOh o. 0 po;i'ive-pr .. , ure pump. ",,,"!Wi .. c. lI,d an 
I. V. pump, ~I~"re 11 .2 """", on "on' pk of. p<lSi,i ., •• pre"ure LV. pump. n.e .. 
pump. and J>rimary and J<condaty ,nfu'HIIl .. " ....... ""ribcti in Ct..[>l<f 3. 
Inln"'''''''' pumps rel,ably en'u," ,hal ,lie "",d,c. "'"''' doli.,.rcd 0' i .. inl<nded 
hourly <IouV. 

M<die .. """ .... doh",rcd by conl;n""'" t V. drip " ·"n ,hey mu'" be hiply 
dilu,ed in ooIulion OJ "'ben \hoy bo.., . "I)' ....... MII.I,fe -.l mwI be doli~ in 
...wI -. .. ·"hin ....... ,i"", inkro-.b i~ ordc1" rOJ """ modicol"", '0 ""';"""n 
... ady .......... 1h<nIpnni< .. rr.".'.' ...... , .. Eumple. d LV. mrdocolions ......... 
dol~ """".....,...Iy ,nol ..... """''''''l!ic ~ ""' .... "",h .. dopomi ... 
(Dobu .... ~l _ .->IricIut """'" ""'h .. n"~ (Nipridol. 
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Flgu ... 11 ·2 I'o>iti~ infusion pw!'4>that f_ the obitil}' 10 inf"'" pi~Ud 
~ ",«he_ (Cooo1<>yo( SmiIh SF. ["-"'II 01. M>rtin Be: Clinical N",,~ SliI&.
&n;c IoM",,,,,<Vi SliIb. 7111 «l Upper s.ddI< 1(;>«. 1'11: ~H>ll :Dl8:1092.) 

CYCLIC INFUSION 
Medic>tioru; "' .. are 'Yl'i<>lIy adm; nod to .maller I. V. bag> (<,g .. 30. I 00. and 230 ruL) 
and deli,..,red to the LV. """' ... ite .. prese1 in'",,,,," are considered eye\'" or 
,"termin,,", I. V. infu.ions. In "'i. ca>e. the LV, bag. Ih>t COIl",i " the medication truly 
he .,,,,,bed to • ~ infu>ion se1 and piU),boooked onto the primary I. V. Ii". . 
• ither infu'ing j""ead of the primary J. V. sclLJI;oo Of i"f..,;;og ooncomi~t ",ith the 
primary I. V. 5Olu,ion. Somo1ime. cyclic Of intermit .. "t LV, .... dication bog. C2/l he 
>e' up to inf .... into >aline lock. Of other LV, """"" p:>ru and :ore ~u,hed wi'" ...:Ii ... 
or heparin oolution >ftcr the infu.ion is «<TIplcte. 

'n' .... IIOO' medication. 'hOI tond 10 be delivered cJdically include ""'" an,i· 
infecti, .. age"'" 'nrhiding "",ibioric.:ruch as oou.olin (A""eQ • • n'ifWlg'" ruch 
as amphotericin B (Fungi'one). and "n,i,';""]' weh as acyclovir (l.o.i,,,,). No 
malter wll>' .... ,bOO of <le1;",,'Y is U>ed. the l.V, bag. ,hat """,.in medic .. ion 
(""""time, oalled l.V, piUyb>.<l. Of lVf'B bogs) .houkl be .. ...,hed to an l.V. 
pump to ... ".re a<rurate del i,o,y of the medic .. i"" 0><' the pre""ri bed tim< i mO'H\. 
1he \.V, pump oan be programmed to en,ure that the patient """,i .. , the dose of 
lVf'B medic .. ioo ove, the recommended time f"""", For in"~. ,u]>pO'" that a 
paticnt "'., """""ibed to receive the fol\o"'ing lVPB "",dic.,,,,,,, 

• 1 g cera:lolin (Aocof) lVPB q8h 
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11>< p/wmoo<y ,Io<n preflIIr'd on IVI'B bas .. 'uh!he foll" •• ";nl: 

• I I cof:u:olin (Anccf) in 100 mL D, W h .• .. 5% <lextro<e '" "fI"OIft).., i.f .... 
o>w .lO mmut .. 

110m !he I.Y . ....... """"1<1 til: ~ '" .1" .... ,he foIkw.,"I: 

• IOOmLooI ............... oI200ml..." 

BOLUS/ PUSH INFUSION 
D<:livery 01 • ..-..-<lil_ .. ,IIt •• ....u .......... 01..,._ and 1Op-trd "fI,iIIt 

a .yrimg< dftctly _. """ ..... I V itlf ... """ .... '" a ....... lock or ........ I.V. 
-=oopon i.-...", ... boiourli>Hor I. V I*Jlo tlt>H0I modi<abooo. M<dicaboru 
.IMred t.,. I.Y. ""'" .... < .. ' .. '''"~rOfdered ........ , ........ "''''' ... -.. n<ftIr<r 
(1.., •• I'II.N) .... i .. 

Intravcnouo ponti m«Iio.tion< mar til: pIqlOIf'Od t.,. the ....... fldU«f or t.,. a 
p/wmoo<i .. itI .. ady-..:lnuni_ .mn,... I~ ..... ~,,_ .................... .... 
nune ;. tnpot»iblc for pnpan"l the medi<alton r... I.V. poI'h odmin'''''''';''''. I, i< 
.... ,.,;01 tIut the ....... fol""", pIIanno<y guideli .... \IW t.p«lfy .... ,d~ of .... 
dil ...... """ '" dil ....... nl«licMion and ,11M t.p«,f;c:o the .h....-y rok. 11>< ....... 
may .- ... _h .. ·,th • _ hand 10 ""... ,he "PJ""l" ...... do:li....-y hmt: of the 
I.Y. 1"'''' medic .. "",. !'or in......:.: •• med~ioo ...... i, commo<Ily admini ... rrd 
I.Y. 1"'''' in !he ""u .. ..:an: """in8" lhe loop d,ureuc fu ...... mule (u.i. ). and iu 
m:otJII1l<noIed adminiotmioo nok i. no men than 20 "'pmin 

If an I.Y. 1"'''' med ... ,i"" is adm,ni'lere<! in", "" lV. Ii ... th., i .... up fC4" 
coo,in""". H",,'. ,he medication ront~'ib'Ii'y with ,he l.V. h ... ..,Iu,ion mull be 
",rifled prior to admini,,, .. ,,on, I.ik ... ·, ... if any medic.,i"", an: admi • ..! to the 
prim..,. infu,m IIC'UP or pi88Y"""~cd i"", ,he prinary i.fu,iOll o<,up. tbeir 
compatibility "'i,h ,ho I.V. 1"'''' medic"i,., n' u" be •• rifi<d . If the I.Y. pmh 
medic .. ion i< inrompatibl< " ·,,h (10< ..,Iu,i"" or .ny medica"OII. bein, do:li,..,re<! 
concomi',,""y ,..ilh the l. V, admini.Etal"" ",up. (he Ii ... "'"y be ftu.hed ... ith saline 
prior '" and after admini_lion of (he I.V, pu<h rnedk: .. """ . If !he I.V. 1"'''' 
medic .. ion i. admini""re<! inl" • sal, ... lock Of I. V. II«<U pon. lh<:o< """" .. "In 
01", mu>I be Hu>hcd ... i,b .. line aft ... deh"",), of ,he I.V. pu<h medk: .. m IUld 
bmoftfl doo:o~ .. of m<dicatioou. 

PATIENT-CONTROLLED INFUSION 
Pobmb may he ..... '" Jdf-admini_ the" I.V. ~ ,n the home"";"1 
(_ a...- 14). In additiM 10 "" .. potiMlJ .... y "" able.., Jdf ............... of 
"""'IP'" ..... '" _, ... ift the ~ ..... "" '"' ..... _ .... """l! 



m I.V. Therapy Demystified 

patien'-<:OIItrolled omlge.i. (PCA) pumps. fICA pumps typically are desigr.ed "" tlut 
they us< prefil\cd s),ringes of analgrnc agents...,h . , opioi<h (e.g .. IIDIJlh'De wlf.le). 
n..y <an be prognmmed '" , .... the PO''''''' ,,,,,,i.os • bala/ roU of the :uWgl"'i< 
agent, which refors to . ceruin minimum hourly """"'Ill of """Igesic "'I".ion ..... the 
PCA odmin'''''''. 000 • d<1IkJIId "'''. which i. an .... oeOOed" (i.e .. PRN) _ ..... 
the p"'i,n' may ll"Ce;'ie wi<hin. gi,..,n ,im< limit by pu.hing > button 011 the pump. 
n..", device. ha .. a l"" k-<><>1 , . fety f<>1ure. and the do<e m>.y be changed only ahor 
• key i. i .... ned into the setup. Figure 11_3 """,0, • PCA pump. 

Any patient who i . to use • PCA pump must be rognil;",ly . nd phy.ic.lly 
<apable of self_odmini.tering the analgesic og<n'. The patien'"' record ......... 
coolain docu""'n~ioo that .. >e>s .... n" "~e done to """firm thi., 1I.",li .. poln 
.... """'n" .1 so .h ••. dd he done . • Iong with periodic poin ", .. "",,,,,,n" to """I ",le 
res!,o","", to thenpy. Pri,," to iniliOlOoo of the analge.ic therapy. tbe PCA J>Ump and 
,yringe ....... Id be , .. hd>too by ',",'0 heallh core profe",,,,,.I, ... cOIIl1ining the right 
.... die .. ;"" that will be tklive",d in tbe right do<age by the right roote .. tbe ri~ht 
time to the right patient, Every lime lbe an. lsesic .yrinS" is changed. this .. lidolioo 
mu .. be "'I"'ated.' 

t ip ... I I..! """""-rontrnile<l >nalge<i>. (PCA) 1"""1'. (COUIt<>y 0( lI<nn>n A. Snytkf 51, 
KO,l;'" B. Ert> GL: /(0,;", '" t'm', F~n.m'. ofN."U,l. 11th «l. Uppo< ~~ R;Vff. 
NI: Prffitice-H1lI. 2008 : 12 L) 
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Adverse Events 

ALLERGIC AND ANAPHYLACTIC REACTIDNS 
AllnJ!ic:and .....,toylao.", n:..uon. OUIO<CII'bK ..... ho pal .. ",'. i ........... oy ... ", 
~ pnmed 10 m:opiu Ill< pIIamuo<oIofic "' ...... r"""I" :and f.,..... 
illUll.....,pobulilo E (IJIi) 10 .. txk " '1\01 .. peru,,,",, .0 110 I r.-,I" ..... 1 .... no. 
illUll .... ~ Il10.;. _ ....... ~ '" die 1I/J"""'lnII<>nol'.-..ioo 
..... y I>< mild 01 X''CR __ lof ... IIw"''''1IJ. M .... r .... ""'" 01' .... Id oIlr<Ji< 
rn<tionI iDc:_ 

"-Uniearia (i.e •• h,va) 

h<h,1IJ. 1*'''''' ... 1 01' .... pol .... 01' .... hondo :and .... 01' .... r_ 

AIInJ!i< raro.- ""'11>< Iklay«l. ond clino:al oil"" :and 'Y"'I"om. may _ I>< 
.. loibil<d ""';1 of ....... medICal"'" Iw ,nf~ood. \1,,..,... ... on allnJ!", onrtioo "'. 
modic.tiooo i . ""f'<"I<'d ..... pIIy"",an ohoukl be _,fi .... :and .... poI;."o', clinical 
monif<>Uti<xu .hould be .......... _ in \he poIiotM·, ~_ If \he mrdi<.-OIicco i< 

.. ill infu>olIJ. i. oIoould be .. oppod ,mmod~11. prio< '" ony otbot ,""""''''icco. If 
_ 0100< 01' .... medie .. ioo i •• 1 ..... '" be II/J"';n, ... t«l "'"' 0100< ihould be beld 
p<ndin~ .... pIIy>ician', 5u,deli ..... Tbe pIoy,,,,i ....... y <>nler • 0100< 01' 
diphenhydnmi .... (B<nadI)'l) .• ,hieh m.y bt odm'n' ........ orally'" I""'""rally. '0 
milip" .... all<'lie rupt>o\oc, 

An onap/oy]><'ic ,cae'_ i. mon: .. ,,, .. th.n an oU<'lIic """" .... ond <Ill ~ 
'0 "".phyl"",ic >ho:. ond cw",'",",ul .. ,01l"f'IC if "n",,"oo. In I .... ral. ,10< 
quick .. ,be """," of .ymplont •• the "'otIC i. 110< "'"iniludo of "'" "I«gie Of 

"". pIoy]""'ic ""1""''''' M,nif .... ,ioo. of anapIoyl ••• , indudo ,he Unt< siln • • nd 
.ymptono .. ,hose of on ollc'lIie .. ""6",, "' iln odd"i"" of ,n. fol""ing: 

Wh<ezinS ,,-nh n:.pimory di ...... fol"",'ed by .. rid<>< on.d 11U)'''I''"po>'''' 

N ....... abdom,,,ol ""in< . ....."., <""" pinl 

T><hyconli. 

Hypoton>ion ... ith narrtrI<"'" 1"'1 .. pttUU .. 

Wh<nrv ..... >phyla,i. i. 1.lpee.ed • • he I.V. inf.,ion of m<die .. "", mu .. be 
>topped imm<di .. dy, The pIIy.ici.., mu .. be "0 .. 60<1 im .... d' ... ly. H<>W< .... <to. 
LV. Ii ... mu .. I>< up' paI<'" '" ..... " .... '1<11<)' mod",.,.,... <on be imfouod. 
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n.e.., emergency medication, may include epioephrine. diphenhydramine 
(Ik",dryl). and hydrocortisone (Solu_Cone!). Ad .. ""ed nrdi>c life , upport 
(ACLS) guidel; .. , may "..d to be foll"" ... d., oeoe • .ary. 

EFFECTS OF INCOMPATIBIlITY 
Wh."" .. , an LV, medic .. ;o" i . info,od. the .olution th>l it i . mi,cd ,",'jlh may 
001 be compalible with 'he "",dic.,;oo. In addi,ion, ,be [,V. line th>l ;Hhosen to 
admin;"., 'he mediCalioo moy infu .. > ooc""d medic .. ;o" 'hot i. ir>romp>tible 
",job ,be firs' medication. In the", ; .. tonce •. iocomp>.tibilily may c •• ", .., .... 1 
different ad, ........ "n". n.e eff",," of the "",dicotion may be ",onger (i.e .. 
pot.nti.,~), the eff",,\> of til< "",dical;"" ""'Y be we.ker (i.e .. ollonuol«l), or 
the dfecu of tbe medic.,;o" may be nil (i.e .. in.cti.at<d), In >Orne in".""" •. 
mi'ing > medication with .n iocoml"'tible solu,ion 0< "' j lh another iocompatible 
medication m.y cou"" a chemic.1 ""."tion th>t re.ull> in the d" .. lopment of 
precipitate in the ",Iutioo, When this precipi'ate i. administered intrneno"'ly. 
it can ". u", .. nott. irritatioo (i,e .. phlebiti.) . 00 emboli (:lee Ch'p«r 6 for a 
fu"her discu"ion of phlebi'i' and emboli foem.tioo .00 their ""p,,<"i, .. 
tr<>"nen"). 

(lasses of I.V. Pharmacologic Agents, 
Methods of Delivery, and Incompatibilities 

LIil. 1here or" a multitude of medi".tioo . that !TIlly he admini.te",d intr.vcnOll.ly. 
It i. "'" poosible for . ny dinician to .......... iz.e each and ,,',ory pos.ible LV . 
.... dinti"" that might he prescribed fOf . ny ~i,"n p.tient. il> rec<>mmended 
.... thod of I, y, del ive ry .• 00 its .tte 00 >!It ",Iu, ion .00 medication i nrompati bil itie •. 
However. it i. po .. ible to identify ~e"."tI d •• ..,. of drugs .00 the LV. 
admini .... ation guideline> fo.- protOl)'pe drug> in each of the .. d • • ..,., Protot)]1< 
drugs ore drug. that belong to a cen.in d ... of drug> and h .. " eff«ts that .... 
"'rr"",n"'i,,, of the OIber drug. in the d ... , Fr"'lLl<ntly, protOlype drug. are tbe 
fi .... drug m.tloted in • gi, .. n drug 01 .... but 001 .h.,.y •. T.ble 11_1 li,,«ommon 
d . .... of drug. that are administered int",,,,,,,,,,.ly, tbei, "'.pecti,·~ protOlype 
drug>, tbeir re=m .... nded method. fC4" I, y, admini"""ioo , .00 tbeir ",Iutioo .00 
drug incompatibili,ie., 
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Tllbl. 11· 1 aa.... ofCommoo !.V. I'!wmarolop< Ag<11I~ M .. hod, of o.li.-ffy. 
and Inromp>I;bHiI'" 

~ -,."" A-._C.......-· ,- ,;bii!iooi 
A.t __ 

H,-«<'<1"<' Dipt.,objdnmja< IVPl M.,- ..JmUoi_ .... 1o>ol --~-. )0 (...-,-1) -.;.;-" '"~ 
A.b ........... 

A", ......... 

A""""tII~ ",",....,,,, 0011", "Y<I." Mi, . .... 3I>-:lOCI ""- ............... 
(Gouao)<i.) of o,w '" NS, ..-.... "'" Tht~ pou*<~ _"'" '" """'-, ~ ",",,_~;'B 

Ampo<illio 

",",","",,-
cq>holoop<fl. ---,~- I""f""<m- "Y<I." Mi, ..... l OO .... D,W '--'-.J R,'W" , 

"I ...... , "'NS';.r- .... 20-"' .... ",",","",,-, ........ ;.) ro. ".h 300 "'~ ..ro;., ..... 

-~ 
c.., .. "'1"""" , , 

,.-",, ~ ......... crbzo!" .00;_ "Y<I." Mi, ..... 100 mL D,W """qlJ<OOOd<. ,-- '" NS, iar- .... , .... b C ..... Oti'" 
",,10 U"" of .,.J;.,,,,,,,, i,r....! 

S<..-I~ .. _ cdc, • ., "Y<I." "i, .Oh 31>-100""- AnoiqI,.,..o.s.. 
(MrlM.,) D,W '" NS, .,1"" O'>'ff " .... 

11Wd~",,"'" crfut ...... "Y<I." "i, . .... 31>-100""- """qI,.,..o.s.. 
.00; ... (Chlocool D,W. ~·S . U<. '" D,"">;S, w"" ----.... 20-"' .. , --,.-

-~ .......... c.rq.;... "Y<I." Mi, .Oh 31>-100""- A"qI)«><iob 
( ........... ) D,W. ~·S . '" O,NS;"-_ .... .. "....OdOZOI. --d ....... r< .. d""'-lrio "Y<I." Mi,...,b " "'t <h~ ",",","",,-
)0 (Ckocio) .... , . .... _ of 1 ""- O,W. c;proao..., .. 

NS. '" ~'!:;;"",-"" '"" .. 
• «=1 '" ""' 

(C",.",d) 
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Tab .. H·i (C""" • .....t) 

~ -, .. d ............ G ......... • , lbilio;"" 

M",",,"", Anthmmy<;' Cl"''''' Mi ...... ,"'-"" ""- Cdot.""" ,- (7.;ti.",,,, .. ) D,W, "NS . ..- D,N'; Woo< ~''';' 
""""" I .. " 6V .... ",""" • 

a..._l"' .. 

'''''~'''''' 
,..,.;aJJ.., 

A"; , oKillio ""'I"'i ll:' Cl"''''' MI, ~ ... "h" '" mi. o.,~"'''''-
( .. """" .. j NS , "~·S. '" l R; .. r- """ .. 

~" ... 
""j , .. I ,..,....;11 •• Cl"''''' MI, ~". "I .. " 

_ ...... 
p"'~;II;" 0<>-100 ""- o,w '" NS, 

m, .. """ JO "'"' 

.. ......,.,.., .. B 

"'-Wop«'- 'II< •• dh. (1\< .. ) ey'''"'' Mi ...... "I< .... """",,!!Iyoooi<b 
... pooi<i~;. S<>-Ioo mi. O,W", NS, .........,.,.., .. 8 

Oofu .. .... _'''' ... T~I"", 

-~ 
"-.1 ...... 11;. _~;lti.G Cl"''''' ,, ; .... , .. ", .... •. --- 100 ""- D,W", NS, .. r.... """ ",,"d- o 

" ..... "" .... ~"B ----,I<toclopo , 
_ .. toe..-
T~'<' .. <1"" .. - Cop"''''''''''' HCI Cl"''''' MI, ...... IID-n" ""- ........ ilti. 

(Cit>rol D,Wo.-NS'o.r.... .... 6V""" Arit ..... l"' .. --d i ...... " .. -""pori, --_ .. bOo .......... 
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~ ~1"l"'1io< 
A __ G.ido~ ... • , ,;bWlint 

llinol"'I'" Cl"'IK" , h n"" "I .. " .~ 

(Wn",1";') 100""'- 0, W, '''' l R. '" 0,LR; ...... ;1 ... 
;.f ......... " It", 60 .. 0 

"""""'1";' -)"" C)"IK" M;, ",;0, "Ito" """,,,,, 
("-'0<,,) 100""'- 0, W. " .. '" LR; .~ 

;.f.x....-" It ... 60 ... Cd,r''''' 
cdaw;_ 
cd.,.; ... ---Sod .... IM<..-
11< ... ;11" 

""if..p ,,~;o " Cy<IKo, R" s"h., 
(Fao~"",,) 1"'1""'''''' . i lh 001 .. "", 

;.f,';"'._ ,......... 
Th<>I f""'- owit"", 

I ""Y ..... V 

" .. ~ M" "",ilizok C1"IKo, M"" f"'f""'ll Th<>I f"'T- owit"", 
(.100 " ooppI;.,r .. F"'""'.o IY ""'fI-';";' " 

~<h>t~'"'1'.o) -. __ bOo . ' , OO)"'~ 
_«eOdozoIr; ..... 
...... 60 .... 

""'in"" "'y<knir Cy<IKo, M;, "'"" O, W. " .. "_..-
(Zoo;,,,,) ocLR to),,,Id ' aowmL ~-;.f ......... 60 ... 

.~ 

Th<>I f"'T- owit"", ,,-_ ..... 
""""''lie ~"""," 
O.A~'" M,u", ..... HCI IV"" M'l' ..m ..... , Sod .. ,.IM<..-.- ("-")'11 ,od;iuI<d; od .... _' ...y.,;. 

C_ .. ..-; M" ,., "'t " 
" O""'-O,""' t...., ........... 
• y>OoI~ " P ~ 60..." Ht 
n,; • .n~ ;.. ="'_ ..,-. ...... ,;_ .. 
• <n>IHI1 .V.Iio<. d ~ 
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'hilI< H · I (C"",i.,.,..{) 

~ -. .. d ............. G ........ • , ;biIK;'" 
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Toll .. H·I (C"",u.,.,..{J 
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~ 
A __ G __ ~_' ,_,;bWboot 

Cw_,_ .... """' .. 
" " iAnOj''--
oJ"" 

a.., '" Pro"._ lid IV"" ... " 100 "'!I .. '-10 ""- ~ ,_,II D,W .. .,.,;,...-; .a..;,;, .... "_. 
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" 0_300 mL D,W" y~Id' 
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'" I.V. Therapy Demystified 

Tab" H·I (C"",u.udj 
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, .. I.V. Therapy Demystified 

Tab .. H·I (C"",u......tl 

~ - .. d ......... ;.. G ....... • ,bilK;"', 
c"""""'-. Hjdrooo<b ..... IV,. " 'l' ........ - , .... t.ood; .......,11;" .00; __ ..... 
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Summary 
The """'" priociple, lhat guKie ufo and .If ....... :admin,"",';"" of all .... die .. ;"", 
guid< odm in i .. " .. ioo of I. V. medication" Tho, i •. ,he right patient mu" """"'" ,he 
righ'oo... of ,lie right medic1tm by ,be right rout< at the ri~h' lim<. The .... = mu" 
be <''!In' .. n' of basic J>riocipl .. ,ho, ~oidc .If .... ;,.., . nd ",fe deli>ery of LV. 
medic.,;""" and mu" be romp<t< nl in ope.>ting a varie1y of LV. deli>ery 'ySlom. 
to admin;<le. I. V. medication> &«,;,..,Iy 
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Quiz 
I. Which of .... folio ....... i. on illdical_ ,.,.. od"" .. ..mnS I mrdicOlioo by 

.... I.V . ..-? 

(I) A pobOD1 .. ""Id [,«r<110 no! ... -.l1ow IIIICdicooo<> 

(b) Quick <!ru! .....;.,., can ... mowt<I only by ..............,,,, .... mrdicalioo 

-~, 

(e) The m«Ii<:aI_ "' ... ""li ........ 1w " ........... f.br. 

(d) The ~orN modical_ ... ffecl~ .. ·hem " U "'" """' ....... y 

1. WhidI of .... fuI .... ·"" .. _I podo,. prine.,.. r ... admJn"""""" of I.V. 
~ ..... 7 
(I) OOly ......... _ ._ .. o •• ~ ... by the I'DA r ... I. V . ...., """'Id he iPYm 
;'~Iy 

(h) Medk.x.n ....... laIn ,II<" ... bol"y ""'8 ofIet ,II<" O1p;nbo1o door ond 
still .... y ... P.UI in'n,,~.ly 

(e) Medk_ """ "' .... be """"".cil",cd """'Id ...... ,IMrD. .• from Ih<ir 
.. i.b ... i1h .lih ............ 1e 

(d) Intn>'Cnoll> mrd"'at""'. """'Id be odrnini.c • .."t ... ,u.....oI< .... 
deh'a)" ...... ice. 

3. All bu1 which of ,II< fol""'·'.1 must be ill<luded l1li l.V N&' .. ·jlb admi. cd """,,,,,,,,,,,.1 
(. ) n.. policnt". n.me 

(b) n.. policnt". room nunll>« 

(e) n.. .. moof .... """,,,,.tion 

(d) n..doocof .... mrd"'." ... 

4. lntnl,~nou. medic.tion., IhOl <IIoo1d be deli,· • .."t ... a centnol Ii". ira, all 

poMible .... ""* \hal .'u" 
(I) "1nn>alion. 

(b) I'ol<n" .. _. 

(e) ltImu>lion. 

(d) iDat"ti,"3lion. 



'" I.V. Therapy Demystified 

S. A patien' i. ,I .. roto rocei,..,. oo.e of an rVPII antibiotic """" 60 minutes. 
The medicali"" i. admiud to. 1000mL bag. The I.V. pump j. COfTKIly "" 
to infuse 100 ruL of ""I",ion at what rate of infu.ion1 

(oj 5OmL'h 

(b) 100 mL'h 

(c) 150miJh 

(d) 200 mL'h 

6. Which of the following pat;""" i •• ligib., to use a fICA pump? 

(.J An infan' ""ho i. posIop<n,j,-e ro. ",."ur of a deh p21ate 

(b) A 4O-}'e",-<>kI pati""' with quadriplegi. who i. postopenti.e fo< 
debride .... ", of a pre,,",e ukef 

(c) An 8O-year-<>kI pati.", with od, .. oced deme",i. who i. hospitalized for 

"" .. ". ""I"" 
(d) A rosolli •• ly in'ort and """',wi,,- he.llhy .lO-year-<>ld man who i. 

"",tope ... """ .ftef donating a kid""y 10 hi. broll"f 

7, The nu...., hegins to adminiSlef an IVPII dose of penicillin G ,,-hen ,he 
palio ... uddonly rompl.in. of dyspnea .nd itch ins of II>< palm. of the 
h.nd •. The "u ... ·, hest fin' at"Iion i. to 

(oj """the infuuoo. 

(b) call the phy.ician, 

(c) di5COIHl«' the J. V. admini.lntKln ,,"up and venoo. >CeO". 

(d) .. rify the patien", .lIergi ... 

8. W""n, medi<alion i. admini.tered intr.""""".ly with >II incoml'"tible 
..,Iution .nd it> effocts then beco",es .tron~er. its ~ol<>ti< .ff<"<1' 
are >aid to be 

(oj e>""'"2Saled, 

(bj potentiated, 

(cj atte"U,ted. 

(d) i"octiv:ated. 



CHAPTER 12 

Intravenous Therapy and 
Infants and Children 

learning Objectives 
Aftef oomf>l .. in~ thi. ch.pter. the leame, "'ill 

Identify de>dopmental ... g .. in inf ..... nd childre". 

". D=:ribe diff.re""". in inlr. ... .,noo' (LV.) deli,-e1Y . y ... "", .nd I. V, "'''''''''' 
de>-ice. th .. are indic .. ed fC4" uoe in infants ond childre" from .00.. ind"'oted 
fC4" us< in ad" I", 

Recognize N.ic competeoci •• Ill .. mu" be maslored by"""'" woo 
admini"or I.V, !he",py to inf .. ts and childre". 



,.~ 

Toddler 
rreschool 

'" I.V. Therapy Demystified 

Identify .I"'rru"" iDfu.'OIl acee .. ,ite> ,bat mighl be used in inf, "" and 
children. 

Discu" guOdeli ... foc admini.tntKln of LV. <1)'".lloid" bkcd components. 
JW<nte .. 1 lIutrien", .nd med;cati"", in infants and children. 

Key Terms 
ScIKol"'goo 
Adol."",,,,,, 
In,,.,..,.,...,., 

Indications for Intravenous (I.V.) 
Therapy in Infants and Children 

1he indication. for L V. ""'~ in inf."" ..... children.re!he •• ...., .. the iDdic .. ions 
fC4" LV. lher2p)' in adul .. , Thot is. LV. lher2p)' i. indic .. ed to ",hie,.., Of mlIinLoin 
~"id and electrolyte bal,""", replace 0< '"Wl''''''"l needed blood components. 
provide "utrienlS .• 00 admini ........ dic .. ioos. Amoog children. ""me of the most 

common "''''''''. to initi>!" ]. V. lhenpy .... to cOITl"rt dehydration th>t ""ru", most 
commonly from s""rn<n"'riti. and to admini ... , [,V. "",ibKltics,"" 

.. Specili< guideline, for Ire.ling infan .. and childron 'ary ""midenbly based 

011 d"".lopmental ""ge. n.. .. developmen .. 1 ... ge. iocluJe the following: 

Infa ocy: bioh [0 12 month< and l-6 kg weight 

Todd l .... , 1_2 years and 6-12 kg ,,'eight 

P.....,hooo.l: 4-6 ye"" and 12-1 ~ kg ,,~ight 

Schooo.l ... g«l: 6-12 )~aB and 16-35 kg weigh' 

Ad.,..,.,."",,: 13-19 ye"" .00 >35 kg ,,~igh' 

Whe",,>or relevant. differe""" in "eallnen' of infan .. .00 <hiklren ba>ed OIl 
develop"",nul >lage will he oddr<=<! 'hroughou' ,h i. <hapler. Thi. <mpl<r will 
f>Illvide. curwcy o>",,';'w of """" of Ill< baoi< j>rincipl .. fC4" admini>loring tV. 
therapy in inf"" .. . nd <hiklren. 1he read.r i. eoc",,~ed to re,'""" add i,ional 
"",,,,es of infonrut'ioo to find more specifio and oomprehen.i,.., rootont 00 tV 
therapy and infan .. and <hiklren. 
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INFUSION SETS 

Selecting I.V. Therapy Delivery 
Systems for Infants and Children 

La In,,,,,..,OOII. Ii"" ",ts thai "'" used in infants.oo childr<n are .imilar 10 Ibose 
used in adul". Adolescents who are .imilar in .ize '0 adults (e,g .• ;,45 kg) ,ypioally 
"'" ,he ""me ')'I'" of I, V, Ii"" ."IS Ill .. are ....J in adull •. Inf.n" . younger children, 
.00 .maIler_>ized adol."",nts c.nnot 'o"",,' e ,he hrgcr ",Iume. of fluid., Mood 
oompor><"". nu,rients . .00 medic .. im. om, are indic ... d in ""'los. .00 ,he LV. 
admini.lr.tlim ",ts ,herefore mu" be c.pable of <k Ii,""; ng Ies .. r >mOIIn" of ocl u,im. 
Sometime" .rruollef LV, cootai""" (i, ... I,V, boule>.nd bag.) ore rung. In mo>I 

insoan=;. either the primary infu.ion "" use • • minidrop drip chamber. Of the LV. 
bag drip> in' o a ",lume-limi' OO chamber thai .1"" h • •• minKlrop <hip chamber. 

Most minidrop infu>i"" "", some1i""" c.IlOO ",d;atri<: injl,,;on ..... <kli>er 
30-60 d"'J"lmL of ",Iu,ion ""her 'han the oo, ... en,ion.1 0< mac"":!,,,!, primary 
infu.ion .. " ,ha, <kliwr 10-10 d"'J"lmL of ""lu,ion, MinKirop infusion "". c.n 
be dj"ingui.hed >iru.lly from mrrodrop infu,ion .. " bec.use Ihcre i •• drip 
needle in ,he oen'er of the drip cmmber of the minidrop .. ' Iha, <kli,'''''' .rruoller 
drops ,han can be <kli,..,rod ,,'illl • m:orrodrip clwnber. Figure 12_1 she,," • 
commonly used microdrop infu.ion .. ,. 

S,.~ Bu .. , 

Min;drop inJusio. MU c~n IN diJlingu;,MtJ ";,,,,,/ly Jro .. macrodrop inJ",;"" 
"II INcau" thu, ;, a drip nnd/~ in 'h, c,.tu of tM drip cMmba of tM 
minidrop .. t that d,/i",,, 'han can be tkli,'ud V>'i'h a 
r>Ulcrodnp cham""r. 

Volume_limiled ch.mbe" al""con be used '0 ensure <kli,..,'Y of small quan,j'ie. 
of fluid. The .. are de>igned "'i'h • 'ypic.1 .pi ke '0 ace ... the LV. bag. The de>ired 
amoU"' of fluid ,hen i. infused in'o ,he ,,,Iume chamber. al"" referred '0 .. ,he 
bu ... n~ chamIN, which llIen i. ,i".,oo .. ,he <k,ired "Ie by a microdrop drip 
chamber, M"" ,,,Iume ch.mbe" are limi'OO in .ize '0 oo'".:Un no more ,1wI 
I 'ill mL of fluKl, There ore aoce .. port. 00 the", ,,,Iume ch.mbe", om, c.n be used 
10 add medica,ion. ,ha, mjgh' need 10 be diluled wi,h ",Iu,ion.nd infu",d on. 
cyclic bas i •. iocluding mo>I LV. an,ibi",i"" Figu,e 12_2 .how. a commonly used 
volume_limi' OO chamber infu,;on .. ,. 
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I.V. Therapy Demystified 

' -18"" l2·1 Primoty m ioidrop lV. >dlTtin i5l1>tion ""up. (Coo""'Y <It B. Bf2Un. 
Prod..", C>t>loB. 2OO~.) 
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I 
F18u .. 12·2 i'llill><)' "",1iIrop I V _I,"If>("'''''''' .. '1111 I~ml. _ cIIambrr. 
(Courte>y 0( 8. 8 roun. I'n>:IUCI> C.' !OI- :!lIM,) 

ELECTIIONIC INFUSION DEVICES 
).1<><1 infan" IlJld ohildren >i>oold n.«i,'. I,V, lherapy by ,1""lronic i"f.won devi<e •. 
OIh<no.'ioc call..!/. V. '''''''I''' M.nr brar<I. 0( I, V, pun'l" >UOtl r", adul" aI!IO can be 
uoed '0 ddi ... , I. V. nuid. 10 inr .... " IlJld children be<:.uoc ,hey can be pr~ 
'" deli,..,. . mall volumes 0( ftuid .. Ii.t>ly and lIOCUtol.ly. U""'e\""'. "ben inf..". 
IlJld cbild",n "'I",n: ,hi: de"vcry of "cry unoll oJoooau of ftuido. ,ndudi"li [.V. 
medi< .. ioa . ....... """II """"'<> m.y be deli...,..., ""'" .. I,ably and """""".Iy by 
• pump thai urn. ",,","'" ~ on • • )'Iina< rod>t< tlwo on '-V. bq. n.... 
'Y""' of opecial . 1e<-1roo>i< onru ......... iceo OR called n'';''''' P""'P" ~l>ooy .yma< 
......... C2II ~ . yrillJd IbM ""'a< "' .. .., from 1-lO mL" Fop'" [2·J 
.......... commonly ...cd . ynna< pump. 
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n gur< 12...J Spin!, pump_ (From B<mIan A, Sny<l<r 51 . KoLler B. COIlrteIy Est> GL 
f'"""",,,,",a/, of ",,,,,,in!. 8Il1 O<l Upp'" Soildle River. NI: I'T<ntice- Hall. 2Wl!. p gSI.) 

Patient Preparation 
f'rior 10 inili>1ing LV. ,benp)'. the nu"" mu" verify lhal .n .ppropriate prescriptive 
onlcr h .. been ... rinen by. phy>ician 0< om.r ad.wced_l""'tjce d in ",jan recognized 

by ,be re>peetive ... te OO:irJ of """ing .. "''';ng the "ulhority to pre",,,be this 
t ),pe of into'"""""o ... 1 therapy. Authorized advwced_prortri dinici ... may iocloo. 
"U,se prac1ilione ... _ nu"" mid,.,;,.., •. nu"" """ .. hel'sts. Of phy>ician ... i'l2flts, In 
8"""r;aI, tbo>e J>f"p=llory guideh"". outlined in Ch2p<crs 4.nd 5 as appropri ... 
for aduh J>3.,i •• " who are d.ted to begin LV. ther2py by ei!be, peripber.ol 0< ""nlnl 
LV ace ... rootcs are .1<0 appropri ... fC4" inf,"".nd ohildre",-
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Informed c"" .. n' o/IooIld be obi ....... from "'" infon", or "'" dlild', I<pI 
.."... .. nUlU". plio< '0 in",,"ns tV, ,~, WI'Im<>"," po"ibl<, ....... 1>0 
r.hould be ooIiclla! from "'" ochooI.ag<d child or ocIokooo .... -"" i . odoodulod to 
bo,in LV_~' 

S~ ... If~ .. r 

I,foi .. d ......... *-IJ boo obIoutdl-lN """"' .. '" l'IIiltl'/qaI '"1""_" 
prim 10 ''''''''''''. '- \' ,u""", . '"..",",'u ptWobI,. "t.;, "'-Id IN 
soIk",d f~ 'M "d.oo'","'" ~.,1tI d. okI,JU,*, . '/k> iJ -.t.ln It, Ilqu. 
I.\' 1_,..,.,. 

'Tho ......... t.o i. rupoaoibl< for ;""oat,.., tV Ih<npy i ... f ..... ond 
dlikftft ......... ,,,,,,m ""'" be 

C<><nf<xubIo ond ~ .. ;. ~od;"1 ~ ..... _ .--..13< a«:c» rtJUIn ioo 
;"f ..... ond dI'ldren 

C"Iln,nno of "'" pllyoioI<lzic ond ",,,,,-,.,01 dtffcn:nca "'"""l! inf .... 
ond <hikftft .. '110 .."... .... d,ffcn:n' ""'-':iopm<:"'''' ""PO 

Comfomhle ond ~'" in ...,.;;' .... .-M I. V, Ihcnpy «I"''''''''''' tlilot-· 
mod< for ,nfan" ond <h,ld .. n· 

Any child >lata! to Iu,'. on I. V, ~ ....... k< ;O>crtcd >houkl I"" .. , "'" pro<:odu .. 
• • pLoinNI to him or bor ,n ,,<ltd. ,h .. ore .. adily "_.bl<, Some p«Ii.lric. 
oxpe ... ad""".,. thal l"" .. hooI.ll"" ond ",hooI.ag<d children fccl 1< .. belple .. 
,,-hon conf"",'"" by ... 1'1 ...... procedure. if ,hey'" pcnni,tcd to >« ond touch 
tbo «Iuipmen' in ad....." •. Ad<>I<O«<1I.<I<OO '" ... pond bencr '0 procedu .... wben 
thoy...., permillNl to mole <hot«., "" I'V,"! ,he >dol<"",., tbe optioo '0 belp 
..,Iect • , ....... ble IV ocoe ... tI. might be • aOO<! ""I'in5 " .. 'c51, m moot 
child .. n. it;' comforting to k ...... " ' .... tnoi. JI"'<"" or c..-.,i'«I ~ and whon 
thoy c .... xpoet to ..., lh<m ag.in, Somo ptdiotric:. opert, ad __ kttins parl'nts 
and c ... ,i, ........ y "'ith c"'klre" du,ing LV, ,"i, .. ,_. bel"",iol tlut it """"' •• 
... ,icty "" the pan of "'" <hildren •• ",.111. ,he poto, .. and con:givcB. U 

The Inf.,itHI 11'.";"1 51""'*'111, nf P"""i« (2OOt.) publi>h<d by "'" Infu""" 
N ...... Society Ad"",...,. that ..... '" of topicol .... """''''' plio< 10 v-inful <lennaI 
procedu ... in cbildren >hoo<1d be .'"""''"'"'', in ... Iochtion 10 .... of odjllncti.., and 
I<ss i""",i~ .. uolyti< 'htnP<> * (SIandW .ao. p, Soil ),' Topicol onntbeI"" thal 
mip be...,tied h> ""mb ""' .... n from ,lit .. ,,,,.11. u,""" to pin vucul3< aocn. 
in"' ..... Iidocat ... and priioc'a< ... =- (iL, EMU. <~), 'Tho di>ad ....... to 
.-of "'JIi<"" =_ ;. that Ih<y Inf«>j be owIitd f", .. kasI I "'- bof.- th<y ..., 

rif"",,~ Thii pm:1" ""'"' .... rulneoo ;" iDr .. " """ dliknn .. -110 ....... ","". 
Ih<ir I. V. ~ ,,,"ualtd .mttFntly. 
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Peripheral I.V. Therapy 

SELECTION OF VASCULAR ACCESS SITES 
Se l"".;"" of periphcr.ll J. v. """" ... ite, in inf .. ts and children folk"". ,be "' .... 
ll"oer:al ~uidelioe, 00<00 in Ch'p!<! 4 for ad"II>, The """'" vein, th .. ore preferred 
aoces> .ite> in adults are pceforreJ lOW"" ,ito, in inf .. " and children. and they are 
rouoJ in 'ppr<l,im>101y [he.arne .n.tom;" localions, Caining v=ular .,W .. rruoy 
he lDOfe difficult in [he infant 0< oh ild. """ .. , .. ". bee.use the vei .. ore '11IlI11er and 
......., mgi". 

There are add i,ionol pcrip/>enl or"", site, IlIat might be used in the inran' and 
....... time.!he toddler if the doruI meuraJpal. ceplulic. b",'lic. median cepllalic. 
and median cubital ,,,im canOOl be """,>Sed These '''0" ioclode the ",all' ",ins and 
the [«1 and ankle ,,,in .. Wbe" lIC:Jp ~ .. are ~ tbe lip of the ".,.,.jle .rook! 
[ace dov.m,,.ro. "",,.ro <he infant", <he ... " A Ithou gh ,coil' w i ... re read,l y ",,,:,,>sible 
in ;nfan ... Ihcir """ is 1m" di>agn"<.bIe to parents, and they may be more pro<>< to 
infi llr.llOon. Figure 12-4 """'-s com""",ly ~ ",.11' ", ins in an infant. 

_. -------
' -Igur< 12· ~ Infan' ><>Ip '"ri",. (U .... ~- ith p.,minjoo from llanl in. J. LoM .. ·.y 
RAW. H<d<icl C. _ MB : 1M Inp.,;"" N."" 50<;'1]- InftWoo n..-"'I'l .. Clw.al 
p"",;"" 2no:1 ed_ PhilHlphi>: S:wnden. ,001.) 



CHAPTER 12 I.V. Therapy and Infants and Children 199 

POOr La .. Iee""n uf on l.V, occt .. ",e. chil~n JhouI,J rrc<i~ the >ame 

con>idontion that .. lui" """~ oonc<rni", """ "' .. "nanc •. I, .. impotWlt fo< 
chiklrm who hove _lop«! dami ......... 10 be ohIe It> «WIn ... 10 ",""Ipol ... thri. 
",,,,id:and Ie> play. Play i. 'h<nfI<u"" IOchiidrtll.:and if ... l.V. _ .... i ... _ 
on ,be domi ............ the ""ild', oboli,y CO play ..... U be Iutnpoftd,. 

SElECTION OF VASCULAR ACC ESS OMCES 
VacuJ .. IC<OI .... ioe> ......, ;~ ... ~. oIJ<I tall be _ .. infMm. -' chilofttL 
s. ... I-'''''''pd im.....,., .... i<a -' ilion ood ",td~ .. <WeI'.~ catbet<n _ 
iBotIiaIed for the ...... IC .. ,nf_ ood tlloidrtn .. they ...... .mol ... la ~. 
!be Pu," goed r ... cbil<kol ........ 11tf ilIan thooe _ fOf .wI .. -' an bo .. 
>mall .. u. ... 26-(; ~ Of 25· ood 27-G btouo<fIy~. n.... typ<O of 
..... ""'" ore _bed in sr-er ~ail i. ChapICf • . 

CentraL I.V. Therapy 

SELECTION OF VASCULAR ACCESS SITES 
Selection of ,,"ual i. Y. ICO<> • ..nc.ln inr ..... ood chll ..... n foil"", .. the .am< , .... ntl 
guidoli .... ""'"'" in Chapter 5 f ... 0<1,,1, •. TIle...,... '~In. thai ... ""f<rMl «nlral 
:occno .i ... in 0<1 .. 1 .. OR prdcl'l"«l «:n,,,,1 occc" "'e. in Infon" ond childrrn.:and 
they ..., found in awro.i .... 'ely lhe .. me on'''''''I(: Ioca""", . A. i. true with 
pcriphc",1 I, y, ,lIonp),. s",mns ..... " 1 .. """ . .. mol' be n ....... difficull in the infOllt 
o<child. """",,",n. 1I«:0u"" III< ~In • ..., .malk. 00<1 Incn f"'lIile. Addi,;"", 1 control 
"""50 , j ... ,h., mi!h' be u<Cd In 0 child i""ludo ,he ~in. of the beo<l ond 10"'" 
.",,,miti .. ! includin! ,he femonl ... in, 

SELECTION OF VASCULAR ACCESS DEVICES 
V»<"I .. :ot:aM ..... ioe> th .. :an: oppropri ... fOf s .. nlnscon, ... I!. v. ICO<>' in inf..,.. 
ond dliidrtn .... "miloo- Ie> thooe .. oed in odulu hut Of< small •• in.u. and length. 
TIle di:unner at cenI .. l!. V oocno .... ic<. in in, .......... thlidrtn mi,hI. be rrf<rMl 
Ie> in s'up'" _irna in " .. ""h " ... ( • .• .• 20(; I. "I'I""., ...... ly the...". .. 
3 mnch~ CbopI<T 5 d" .......... ,he ..... and thanw:torioo"" at _ n"",bor at CftItni 
...,,1 ... _ <k>m. I~ ~. pcripbonlly j""",od cerunJ C2Ib<trn. (PlCC.) 
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""ye become rommonplace device. fa" ..rely and efficacy in infu'ing fluid •. 
"u,';"n", and medical;",. in children who require LV. Ihe",py fC4" ""'"' llI,n 
7 <loy •• "" In add;,;"". PIce. are "",,[ul device. fC4" witbdnwing blood specimens 
from children "'00 ""loire freq LIen' monitoring of blood .. ""I" wi ,1louI """e .. i"'ing 
the In"ma of ,.",,>ted '"nipuOC1u .... " 

Alternative Infusion Therapy DeLivery Sites ~ 

INTRAOSSEOUS 
In ..... rgeocy ';'"ations when it i. 001 "",.ible to g. in . ;tller peri"""",] or o<"lnl 
"0""" .,"'". e.peditioudy_ the medullary ca,-ily of lhe long booes, or the 
in . ............. . it •. may p<ovide • reasonable alt ..... ,;"o fo.- delivery of cry".lIoids 
and bloOO components to infants. toddIeB • • nd 1""",1>001 childre". n.e fi,,,_li,,. 
.ite th .. ,boo" be ~ for thi. purpose i. the onleromedi.1 "'f>"C' of tile tibia 
(Fig. 12_5). Altom." . i",. might ;ochlde ,he di".1 med i.1 tibi •. mKlanlerior dist.1 
remur. iliac <re". and humeru.," Bones willi .... pected frac1ure. rruoy 001 be 
~ for this purpose. Aoce ...... y be achi."ed wilb .ither speci.lly designed 
intr:oos5eou. need." Of sm"ric .lnight needle. that .... y ""'Y in .ize from 16-19 C. 
Only dinici"". 'l"""iaIly tr.oined in this <echniq"" .... y use this . pproach to fluKi or 
bloOO NI1lponent r."u«it"ioo. Pati.n" shoold rot recei", fluid> or Mood 
components by this route fOf longer than 24 hours"~ 

UMBILICAL VEINS AND ARITRIES 
Newborn inf .. " ""ho «perie""" hfe_thro>toninB condition, m.y be candid.te. 
for tbe in",nion of either umbilic.1 , .. "" ... c.thete" (UVC.) Of umbilic.1 """ri.1 
c>tbet..-. (UAC.), 80th tbe .. method, of ,'"",ul:u ace ... shook! be performed 
on Iy by ooonatologi'" or neo",,,.1 n u"" prx1 itiOll'''''. T ypic.lly. neon >te. rec~iv inB 
this lind of l.V, the",I'Y are in ooom",1 inten.i,'e-<o,re units ("ICU.), n.. nurse 

c.nnB for neon>te. requiring this >pe<ial type of tberapy r.hould receive 'I"""ial 
education in ">rinS for ooooate. and training in competent delivery of thi. 'l"""i.1 
t),pe of I.V. the",py. 
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HJ " rt 11·' Podiatric In' ......... ..,., ... ,, .. (I'""" Ilonk,n. J. I..,..ny RAW, 
Il«lrick C, P<r<I .. Mil; n.. I.f"~'" N."", wmy: Inf.'H'" ThI"'I" ,. C!;."'QI 
Procr"". In<! «I. F'!l ilOilelpl1lO: Sou """IS, 200 I .) 

CRYSTALLOIDS 

Delivery of I.V. Therapy 
in Infants and Children 

[ntn>ftIOU. inf.""" '" <ty>IOIIoicb mr&hl bo ind~ 1ft inf"" .. """ cbildmo .'110 
... <khy_ Of ,,·Ito ....... d~ in el«1rnl)'lO ........ [0 ~ inf ... 

""" cbikIrnr hove • .....". """""'_ '" ft.o! tho! ~ Ihetr body ....... dwo 
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do od"I", 11>< .. [ore. inf,nts and child"," are...,..., ".,itive to \o5se. of If"OdIll." 
are ad"I", 

Inf .... and childre" who appe>r to be moderately C4" ..,,,,,,,,Iy dehydrated ""'Y 
"""d an inili.1 flu id bolu, of 20 m!.A~ of body ''''igb' of lacuted Rin~er·. (LR) or 
0.9% oonnal ...:ti"" (NS). followed by a nWn'en;ooc., infu.'OIl of cry"alloids 
c.kul.t<d l=<-d 00 _y "eight. c.e""",] ru Ie. for mainto""""e in fusion. follo ... in~ 
the fluid holu, ifIClude !he following, 

• 1f1o"III," 10 kg body weight. then infu .. 100 mllkg ove, 24 boo", 

• If 11_20 kg body ... .,ight. then infu .. 1000 mL plu. 50 mLAg O~ 24 hou .. 

fC4" each kilognm "''''' 10 kg body ,,'eight. 

• 1f21_JO kg body .... ight. (hen infu ... 1300 mL plu. 20mLAg O~ 24 boo" 
fC4" each kilognm " ""' 20 kg body ,,'eighl. 

'!be choi"" of !he <,),,,.110>:1 fo.- infu.ion del"'",h 011 whether the child i. 
suffering from ;""""ie. hypen""ic. Of h)'poIooic dehydntioo and the relative .utu, 
of key .. rum eloctrol)1 ••. Quo"",,. 2 JK'O"ide> .n "'..,"'i .... of ;_ooie. h),pe"onie. 
and hypotonic "" .... After the maime""""" infusion .. te i, c.kul>1oo. dehldratoo 
children', lOI.a! Huid ""'lu imnen" lhen Ole further str:alifi..t ba.ed on whethcr lhey 
are mildly. mode"'lel y. 0.- "",ere Iy deh)"d ..... d. n.e fi ... 1 c. lcu lated ~ u id ",placement 
oeed. fo.- the ""xl 24 hou .. i> ba.ed OIl the folloo.·ing fonnul. : 

• If lhe child i. mildly deh)"d ..... d. lhen ~uid "'pl""e"",nl need, ioclude lhe 
c.lculated ",,"nlem""" ",Ie pJUJ an addilOoo. 1 one-h. lf of the ltIlIin .. moce 
",te. 

• If lhe child i. mode"""l)" deh)'d""oo. then the fluid replace .... nl oeed. are 
"..i« lhe c.I<"IIlatoo mainto""",,, <>te. 

• If the child i> """,rely dehydnoted. lhen the ~uid "'pla<:emenl need. are ""iN 
the "",in",,,,,,,,,,, ""e pi., an addilional one_half of the "",in",,,,,,,,,,, ""e. 

n.e child ', ""pon'" 10cl)"I.lloid "'place .... nl .hould be monilored by .. "".ing 
the child', inlake . nd OUlput. In particular. IIOfTI\lII urine OUlpul .hould be 
appro,irruololy I mLAg per hour. If the child i. oIiguric. lben Ille child .till may be 
deh)"d ... ted. Lilewi.., . • urine specilic g""'ily in ",,,,,ss of 1.030 may ",urn 
deh)"d ... lOoo. D.ily weigh" .hould be .. ..,.sed as , me"ure of ~uid bal"",," ... Iber 
than 10M 0.- gain oflo"" body mas •. A MIdden ",in or 10M of "'oighl in adehldratoo 
child i. relatoo most rommonly 10 Huid gains or ~ •. " 
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BLOOD COMPONENTS 
1he """'" iooication, fo< deli,..,'Y of blood romJlOl"'n .. in adul ...... 1 ,,'ere oullioed 
in OIapter 9 are indi< .. ions for tr.",fu,ion of ""ioI .. blood NmJlOl"'n .. in inf",," 
.00 chiklren. Roc""", of lbeir .mallor , ize, ho,',ever. inf. n" .00 child",n lire most 
likely 10 recei, 'e .plil pac k. of blood cornponenll, U .. of .plil!""l ' me . .. thaI 
children will recei,.., ""Iy specified millilile" of blood romponenll ",ther than full 
un i", Funhermore. hecau", inf",," 000 ohild"," lend 10 haw immature immune 
, y.terns compared "'ilb >du1".lhey are more likely 10 """,i.e .pl il!",,", of modified 
!""led rOO blood «II. (PRBC.) Ihan their odull coonterpart>," 1he", modified 
PRBCs may he irrodi>led. washed. leukocyte_reduced. or 'p<"<i . lly sc"",oed fo.
c),!<>m<gakwiru. (CMV). Descriptions of melhods 10 modify PRBC • • nd their 
r"'!"'Clive specific indic .. ion. were OOIed in a.. pte. 9, 

PARENTERAL NUTRmON 
1he methods to deliVef parente .. 1 nutrien .. 10 inf""I> .00 children . re wry simil .. 
10 100.. di>C\l<>ed fo.- >dull> in Chapo .. 10, In general. infan ... oo children have 
higher me.molic demand. than adul .. . nd hence have heighl<ned nutrilional 
requiremen". Bec. u .. of thi •. periphe .. 1 p:u<nl<nl n",rilion (PPN) i. iooicated fo.
use in inf""ts.oo children ""Iy .... Iy," 

MEDICATION 
1he melhods od'l'OC .. ed 10 <l<li,..,r LV, medi< .. ion, IO inf. n" ond children mim>< 
100.. in odull .. "'ilh the ob>ioo. addilional O ..... ,.lth .. infan" . nd ohild",n require 
. malleroo..gesof medi<.tions .nd50IUlions, Chaptor II I""",n" genenl guideline. 
for the deli>ory of LV. medic .. ion •. 

Summary 
1here are impo<12ll1 phy,;ologic . nd psychoiogic. 1 differe""". th .. oharaorerize lhe 
diff"",nlsuge. of de>'eiopmenl omoog inf""" 000 chiklren. 100 nurse who c .... 
for inhn" and child",n for "'hom I,V, lher.py is prescribed mu" ma"er b.,ic 
minim.1 rompctencies in the oare of inf.n .. .oo children. This ohapoor . """in • • 
"""" key difference. between lbe <I<,..,lopmentoi "age of inf"",. and childron .00 
""""'g inf""ts. children . .oo odul"lhill .ffeellhe deli> .. y of LV. lher:opy. How", .. r. 
il i. beyond lhe >cope of Ihi. book 10 provide comprehon.i .. pedi.lric_'p<"<ific 
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LV. theropy ~uiJehne., Nur:se, "'00 care for inf."" "od child,en . re efICo"raged 
to find ,"pplomentol pedi>lric_.pecifio LV, tber>py ,",ourc .. th>l <.n guide 
their pu<tice, 

Quiz 
1. A ohild who i. 5 y<an ofog. and who "";g'" 14 kg ;>considered '0 belong 

to "'hioh de>dopmental ".ge? 

(oj Infancy 

(b) Toddl .. 

(c) f'reschool 

(d) School_.ged 

2. Inf •• ion ><:I. indie.ted for","" .mong iofan .. and childr<n are o""",,"","zed 
by ,",'h",h of the follo,,'ing? 

(oj ~k or. .pi ke to ~ the LV. coni.,,,,,, 

(b) A mini dropchllmber lIlal prOOOCe5 ~d"""'mL 

(c) Urge-mlume deli",'Y chambe .. 

(d) [elf ... nou. pumps .... , OlO prognImmed to deli'e! large volume> 

]. Minimum compe'<ncie. 'hlI' must be m»tered by the n""" ",'00 deli ... ,,,, 
LV. ther2p)' to iofan .. and children iocluJe all but which of ,he following? 

(oj Compel.ocy in fiooing appropri . .. "",,"I., """"" .ite, in i"fanlS and 
children 

(b) Cogniza~ of the pIIy. iologi< diffe",~, b",,,,,,," infants and child"," 
,,'ho "'1"""'"' different developmental ".ge. 

(c) C"Ilniza""" of !he psychologi.cal differe""". bel,....,n infonts oDd 
chiklr<n who ",,,,,, .. n' different de><iopmentol ''''ge. 

(d) Compete""" in ,,'Ofi;ing with ge""ri< LV. 'he~ equi~n' 

4. A key di.""h'2lltog< '0 the appIieo'ioo of 'opic. 1 """"belie cre""", pric4" '0 
gaining LV.:occe .. i. ,ho, they 

(0) 12k< .. Ie .. , I tooorto he .ffecti,'e. 

(b) do DOl "",k equolly effecti,..,ly ,..i,h children who ",,,,,, .. n' eoch 
de'i.lopmen,oISl'ge. 
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(0) ..... xperui"". 

(d) .... voI.olilo. 

~_ "'b",h of !he foIkw.,ns 0W<mmI. concern, ... indont""" ' 0 I<'U>S scalp 
""im for <IoU,winS I. V . .......". io ,,,.,7 

(0) Scalp YO'"' .... rn<lily K<"CO<II>Ie in info .... """ ohildlrn .. 110 "p .... '" 
aU drvolopmotol.....,.. 

(b) "'""'" scalp ' .. "' ..... ~ !he bp of !he _ >houid be poinl<d 
_ '",,-...1, _-..w ,be pM ....... ollDl 

(e) Scalp "" ............ p"* 10 odven« ......... ...,., .. infi_ "-
othor I"" ...... nl .... .. 

(d) Scalp "" ........ I fi .... )ono 01--. for pi ..... I"' ......... ali. V. 0C<aII in 
in, ...... 

6. A child ~ho .... ,po. U ka """ .. ho .. ""Idly oId\y<hIcd _ ~~ 

____ miIUU<en. fll apWloMb ...... '" !he fi ... 2-' hoIn <If I.V. obenpy? 

(0) HOlmL 

(b) 1250 mL 

(0) 187' mL 

(d) nOOmL 

7. Inf..,,, and <hild ........ ~ likely 10 ""' ..... onodifiod pacuofpac~ 
~ blood ""II. (PRIlC.) ,h.n ""uh. I>«:IUIl< 

(0) tbey ore """" prone «, n"OJ ",·.,1<*1 ,h.n ",,"h •. 

(b) tbey Ole """" prone «, . I«'ruly" di.<lurbanc •• ,"'" ""ul". 

«) tbey ore """" prone 10 nuOJ.<IIH"l<''''n ""uh •. 

(d) tbey ore """" prone 10 im'nu ...... I ..... dy.fu","ioo th ... odoil>. 



CHAPTER 13 

Intravenous Therapy 
and the Older Adult 

learning Objectives 
After oompl .. in~ 'hi< chapter. the leamer "'ill 

Identify different .~e groups of older ad" I", .1 De.<ribc difference. in inlr.l.'''IlOO' (LV.) deli,..,'Y .y.l<11L!I .nd I. V, """"'" 
<!e·,ice ..... , ore iodicatod fC4" u.., in older ad"l" from ""- iodic .. ..t for u", 
in younger adulls. 

Recognize Nsic compe"'",i •• Ill .. mu" Oe m»t.red by 00 ..... wOo 
admini"or I.V, lher.oPl' to olde! adults, 

Identify on .ltomate infu.ion ~ .ite Ill., might be u..oo in older ad" l" 

o;>cu .. guide Ii .. , fo.- admin,"",';"" of LV. cry.taIloid" blood components. 
1"","te",1 "u,rien", and medic";"",, in OIOCI adults, 

Copyrio"."""" ' r Tko ............. eomo_ I ... COd; __ ....... '" , .. 



'" I.V. Therapy Demystified 

rl Key Terms 

Okl<, adul' 
Yrung old 
M iddleokl 

OIde>loki 
VCOOI> •• 01 ....... 

H),podermocly>i. 

Indications for Intravenous 
(I. V.) Therapy in Older Adults 

lodie .. i""" fo< LV. ther2py in olde, ad"l" mim>r ,hose for ",be, . ge grouf>S. 
10"' .... 00"" lhen.py in ol&-r adult. i. iodi ... eJ to achi".., 0< "",intoin Huid.oo 
electrolyte b:i.1~ .• eplare Of supplemen' ...oo...l blood cornp<K><"'" pr<wK!. 
"u,rien", >nd admin'''.r "",dic .. ,,,,,,_ The leml <>Id<. adult gener:ally refers to 
_ who are My"'''' of . ge or older." ahboogh the .. i, nodearron",n,u. on this 

age <w.ifioal;OO, For: in'l2I>re. ''''"'''''lOlogi ... note lhlo, adults 55 ye . ... of "go and 
older gener:ally respond to in'erYention, iodic .. ed 10 """' ,,,,",,,,,,ic iniurie. in a 
diff.",", man"", than younger adulos. and ''''',dore. ,bey tend to classify ,he>< 
Y""ngef-aged ad"l .... older ad"I .. , 

Older ad"l .. are ><>metime. cl. "ifi.d ba..-d 011 ,bei •• go groups. Older 
adul .. may be ronsidered young <>Id if ,bey are belw ... 65.00 74 years of . ge. 
mNldl< old if they are be,,,'",," 75 and 84 le1l'S of age .• od old old 0< old ... old if 
they are .. I. "" 85 ye . ... of oge,"'" n.e.e claMific .. ion. lire 001 used to guide 
5pe< ific LV. the",py initi .. ioo 0< """ nte n.~ "'gi"",n, among di ff"", nt .ge groups 
of older adults, Noncth<l,,», it is gm"",lIy .dnov.'ledged that it is harder to gain 
LV, """"ss and initi ... 000 main .. i" LV, t ... r2p)' in olde" ok! adults th. n in young 
old 0< middle old adul"_ 

Older adults """,i,', LV. thenpy more commonly th2Jl any ","'r .ge gf"'P, In 
the Unite<! S ..... , adults M ye ... of age and older aITOIInt for . 1"""" half the 
bospitalizatioru as well • • almost half of.1I bospi .. 1 <loy., appr"'im:otely 80 J><'cent 
of .1I home "'alth care vi. its. and . pproximately 90 J><'cent of ali long_term",are 
facility placements ...... Some of the ""'" rommon re ....... to initi ... I,V, t ..... py 
among older adul" lire to "" .. dehyd ... ioo.oo correc1 electrolyte imb. lances. to 
admini"er I, V, . ntibiotic., and to admini"", chemo1he"'l"'utic agents, 
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Thi. chapter pro,ide •• ru""')' o'ief'liew of ><>me of the ba,", principle. of 
admini.terin~ lV, ther2p)' in older adult>. The reoder i, enc,,"~ed to revie,,' 
additionol ..... rce. of infonmtion to 600 moee 'pecific ond rom"",he .. i,'e content 
on lV, ther2p)' >nd o1<ler ","It>, 

INFUSION SETS 

Selecting I.V. Therapy Delivery 
Systems for Older Adults ... 

Intnvenoo, line sets u..-.l in older adults teoo to he the ,arne '" tboo< used in other 
age groups, Some fml older adult> m.y DOt he able to tole .. te the same ,olu ..... of 
fluid •. blood romponellt', nutrients . • nd .... dicat>OO. that are indicated in other. 
healthier adult>, In particular, older adults with. known history of heart 0< renal 
failure may ' '''Iuire lower .. te. of infu,>oo 0< moy .uffer fluid overload. In these 
c. "", the 1 V. admini,tnIt>oo sets must he capable of d.eli, .. rin~ le,ser ....... nt> of 
sol"tioo. Someti ...... maller lV. conLaiOCB (i,e .. lV. bottle> and ba~.) are hun~. In 
0Iher illSt""""'" the prim"')' inrus>oo set ",1ec1<"tl may he the same set used in 
]>ediatric patient>. that i" • mirudrop infu.>OO .. t or an lV. set with a volume_ 
limited cbamber." The", inf",>oo sets are d.escribed in Cbaplor 12, 

ELECTRONIC INFUSION DEVICES 
All older adult> >hould """,i.e lV. thel2PJl by electrooic infu,ion <lev;""" al", 
c.11ed /, V. pump •. 0 1<ler adult> are much lOOfe ,ruceptible to the ad,'...., effects of 

volume ", .. rload than younger adults. ", .. n tboo< without a I n,,,',n histOf)' of 
c.ruK>vascul .. or renal di"' .... In gc""",,- I, V, ]>Um]>S that are used fa- d.eliverin~ 
I, V, fluid. to young .. adult> .re indicated to deliver I, V, fluids to older adult> os "",II 

bee ..... they can he _r .... ..-..d to deli ..... mall ,'olume. of fluid reliably and 
occu .. teiy, Ch. pter 3 pro"id.esa de=iptioo of 1 V, pumps, 

Patient Preparation 

PriC4" to in itiatin~ 1 V. th.,.py. the nu,,,,, mu" >erify tbat an 'p""""iate !""scrip'i .. 
o.-der h", been written by • phy.ici. n C4" other ad, .. nced_practice clinici"" 
recognized by the re'pecti,'e "ate boord of nu .. in~ . , baving the .u",,""ity to 
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p"'"",ibe ,hi. 'YI'" of in"''len,ion.1 'he~y, Au,horizoJ ><l .. oc<"<l_p"",,'ice 
clinician. may include nu .... J>raC'i'ionen. nu,,,, mid"'i," •. nu .... """ .. he,i..,. 0' 

p/ly>ician ... i ... nu, [n ~e"" ... L ,he I""p .... ,o<), ~uideline. oodined in Ch:op<on 4 
and 5 os ""propri ' " for .dul' p.'ien" who .re >I"od '0 be~i" l.V. ,he ... py by 
ei,he, I"'riphe ... 1 or ce"".II, V, acce .. roUle. ore .[so appropri .. e fOf oide, ><lui".' 
[nfomood ""n","' >hook! be obtained fwm ,he olde, odul' pal;"n, prior '0 i"i'i .. in~ 
LV. Ihe ... py.' 
~~ 1he nu"",, "'ho i. re'P"".ib[e for ini'i .. jn~ LV. 'her:apy in older odu[" m"" 

mast." ~n compe .. ncie •. 1he nu"" >hook! he 

Comforuble and NI'Ilpcten' in findin~ and """'''ing . ppropriale V2SCulo, 
~ roo ... in olde, odul" 

Cogni""" of iii< p/ly.iolo~ic. ",nSOf)', .rod <ogni' ive diffore~. be'"""n 
><lu i" and olde, odulu 

Comforuble and rompcton, in wa-l ing "'i' h 1 V. 't..rapy and und"",unding 
i" in .. ,,,,,,i,.., .ffOCl> "'i' h mu['iple oIhef 'her:apie. 110 .. ,he oIde, oduh may 
he recei,int 

Peripheral I.V. Therapy 

SELECTION OF VASCULAR ACCESS SITES 
Sel"",joo of perip/o< ... [ lV, """" ... ioe. in olde, odul" ' ond. '0 fol""" ,he go""",1 
~uideli"", fOf yoon~"' odu[u ooted in Ch:op<o, 4, 1he '" .... vein< thai .re "",ferred 
aoces> ,i ... in loonger odul" ore "",ferred occe ... i ... in older odu[". H",',e ... ,. 
g.inin~ , .. ",utar """" .. m.y be lOOfe difficull in ,he o[de, aduh becau", ,he , .. ins 
are more f",~ile. ponicu[ar[y if Ihe o[de, odull ha •• ignific"", romorbid oondi,ioI\JI 
Of "'I""",n" ,he o[de.I ok! a~e group, 

A. o[de, ><lu i" COrI,in"" '0 '~" <hey pro~",,,iv<ly lose ........ , kole .. 1 muscle 
"""".rod ,he , .. in. become progre .. j' .. [l........, ""[erotic. 1he [05. of mu",1e mass 
in olde, oduh. "'" ,be effOCl of mokin~ ,hei, "i", Ie ..... ble. and ' hey "roll" w"'n 
lhey ore aoco=ed Iry an LV. I>l"odle (i .... whe" '"n ipuOClure i. performed), \'<DOU. 
",Ie""';' "'" ,he eff",,' of rruoking Ihe .. in. " iffo, and more f",~ile. "'hich rruoy 
re.uh in quicke, lV, infi[,,,,,ioo Ihan is o<herwi", 'ypica[ , [n oddi,ion . • cl.ro>ed 
,'<ill> ",rod '0 ru. .. n"""",", [ume", ' h"" he.[,h'" ,'<ill>, which furthe, chaH"nge. 
""""",,ful LV. """"" "'i '" a ,..,oous """"" de,'ice, 
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Suu.Utl, 

O/;k, _1" ............. 1y 1IaI ..... "'. ,"", ",.. JI'ifrr. ..,,.. fratil~, "ltd ~'''h ""myo,'" 
"'-"'- "pIw,."..,,,,,,, roIl~ .... _. 

In -.. ..... ~ .... "" OR • .,he< _ old or .. 'too ....... oipulk.M como<bidi'n 
it .. "'-~y ..,...- 10 I'«qo t'Y"'! 10 0<C'eU "'" ........... "'" don ..... of "'" 
hand. LooooJ _Ie ..... "" "'" IwIdo MId ....,..,..."" ........ <SII make ocrnI of 
tboo< ~ ... """""Iarly du,I ...... "" Looo of_Ie __ "" tIte (orr ...... abo <an 

rmb _ ~III .... ..-. PI."" oligot tlKlkon .... "'" a .. =d win ....... 
• ~st>tJy dilUl ond pro., ..... 10 ,II< ....... punctu .......... 1 htlp ... o.t>bil;u tit< vrin 
MId ~_ "r""" roIllI'I Th .. may be acunpIi>h<d by "''''1 "'" tit_MId 
foorii"P" oJ"'" hand _ '" hold tit< poI_', r ........ '" owly. olithl_ of 
pooIli,,«..- ia """""' .. ~_ 011 •• 1otI' oM of the ...... 

n.. ..... >houId nRfuily ,,",pol< III)' ''''# \hoi ""'y boo • """,M ... (or 1. V. 
0<:CnlI 10 "",,/inn m. tIte ¥<'In ( ... ,. MtppIo ond ploohle. V ..... m. (..,1 Iliff ond 
""' ...... miah< -.. ,nfil .... "" ...... ,y ofIa ......... ·,tIt OIl LV. _Ie. /odOR the 
"""""" ~ boo fully ..,, __ . E~mi.a .. ", the u'" of. toumtqU<'l or minimizin, 
the ti",. _IIK'~ i. oppIi«Ioo thM tboo ''bIiC1 .. It ... n~ ... ,tIt blood 
:and ""'" i> 1<>0 ~ in the vu.ocl .. ' ..... it " I<U<Otd ""P' boo OIl .ff ...... h .. 
mrthod 10 ........ >UC:ceo>(ul pi"""".' of OR LV. IIC«U de> w:e in an oId.t- """,." 

SELECTION OF VASCULAR ACCESS DEVICES 

n.. same I)l"" of .---..1. """'"' """""'" "oed i. Y''''"gtt lId"h. Ill", oan be ""'" in 
okIer """". no... 'nd ..... """""""i<"! inf","", "'""ice< ond ...... and midl ... "'....-
~ oothctcro ... toido ......... <Ie",ri""" ,n Cb>pI« ~. Older "",," «"""noI Iy ""1"ire 
mtlIlkr-puJ!< olllltt:kn and """""'" til>n are ""'" in In.;. Y"""g<'f.odult roo",,,,p.'" 
ponly 10«:."", lit< I""""" of lhei, 11<; ... "",, ... (rom ", .. ",I>1"d '''''''''' oc lero,.io." 

Central I.V. Therapy 

SELECTION OF VASCULAR ACCESS SITES 
s.1octiooo of ccninl l. V. __ .. I .. ia .,..... ...... k. m""", that .n )'OIUI~ ...... 1<> 

ODd n. dn<ribed '" a.......- 3. '" u It\IC ",tit periphond IY Ih<npr. ' .... iDI 
...,,1 ... -=>I ""'y be man: d,fficul, ift tho oIlltt odulL """.,....,-. benur "'" ~ ... 
... ""'"' r~Ie. 
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SELECTION OF VASCULAR ACCESS DEVICES 
Va>cUlar ace" .. devices ,ha, are appropriate for gaining centrlll I. V. acre ... in older 
adults are .imilar to""'" used in yoonger ad"l .. bu, tend to Iu,-" .maller tume .. to 

bette, arcom!1lO<ble the n. """ .. " 'ooou. lume", of older adullS, OIapocr 5 di",,,,,,,,. 
the .;ze. and chr.orteri"ics of. number of centr:al """"Iar~" de.;"e •. 

Alternative Infusion Therapy Delivery Sites 

HYPODERMOCLYSIS 
1I)'pod~rmo<lysi, refers to the admini>tr:ation of cry".lIoi<b into the :ru""Ul2neoUS 
>p>o= Thi. t),pe of infu,ion the",!,), is ;!>die.ted moo' freq""n1ly in fr.lil older adul" 
who ore residents of loog_.crm <. re faci lities and,.,ho .... suffering from mild or 
..-.xkrate <lehyd",';oo. It is ><>mel;me. indic ... d for termimlly ill pati,." with mild 
0< rnodoerate dehydration ,,'ho are .. p<"rted to rerover from the effects of dehydration 
with the administr:alioo of the", fluOd> or fC4" terminally ill patiena ... m,,,,,,. to 
deli,''''' opioids and sedati, .... ~ 

f'referred .ite> foI odmini.tcring fluid< by this method are Ihooe with aJoqu.le 
deposits of :ru""Ul2neoU. Ii ..... , Although the most rommon . ite u>Cd;' ,be I"",'er 
abdom<n. the ' high> and the outer "'pee' of ,he ul'P"r arm • • 1", ""'y be u>Cd, Any 
' ype of oeedle ,hal ;. 00 longer than j inch m.y be used 10 gain """" .. '0 the 
",bru,aJl«IY' 'issue, 110e oeedle is .nacbed '0. 'ypic. 1 LV. odmini.on,ion ""up. 
110e ""'" common cryst.11oids odmini ... red in Ibi. w.y include 0,9% or 0,45% 
...:line, Fluid ""'y be deh.ere<! >I ...... Ib .. doe> 001 e,ceed I mUminu," 0.- more 
than 3000 ml in 2~ hour>, .... ' Hypodermoclysi. i. 001 .. >o<i>loo ",ilb """" of the 
common ad .. "", "..,nlS ossocialed ,",'ilb LV. thenpy, weh as ~uKl 0""'_. 
ph lebi'i •. 'hrombosis. and 5eJ>'i •. bu, ~uid .bso<ption m.y be Ie .. ,hon optimol wi,h 
hypodem>ocly.i., and acee,,·.ioe edema occurs commonly. 

Delivery of I.V. Therapy in Older Adults l'" 

CRYSTALLOIDS 
110e """" common indic .. iOl1, fo.- ini'i.'ing 1 y, ther:apy in older adult .. re '0 ei,ber 
"" .. Of I'"',"n' • disruplion in fluid and oI.rnoly.e._ In sm"",!. ,be •• me principles 
thai genenlly guide the deli,-eryof cryst.lIoKb 00100 in Ch.pter 7 guide the infu.ion 
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of <l)"I2IloMb ,n _ o<Iull1 II""",,,,,,. older 0<1.11 .... __ h....,.. woc'1"ibl< ,,, 
Ouid overIood than their l""'n~ """nl<rpatt •. ~n ,hooe "'ilhout . ~"""'n hi.urry 
of cordi<rnK:uLar or ",na] <Ii ...... Tho .nora! IIbJO in ",plrrudr,nl ftuid> ond 
~1<ruuI)_ in okkr ... 1 .. " 10 "lit ... low """ SO ""'"'." n..o ". "'" ....... oll.V, 
1h<npy in okkr ... 1 ......... lIy .-id """"""_ III • Ioo.~ """ than in their 
youn~"""rM<tJ-I ................ y be IoIrwd "V"''aI'd ~Iy .. the okkr """', 
~ I<>I<nn<e of the fturds """'ialloleml. 

n.. okkr ... If. ~ I<> ory.wloid oq>bte ..... '" oheorlrl be ...... Uftd by 
.......;O! intalc ood ~. In l*'ICIILar. oormal ....... 0I,IIpuI ...... okkr "'1, 
'-111 be ....... 0.5 mlJq J><1 ..,.. """ opII .... lly 1.0 mlA! prr _ . Daily 
mp. oheorlll be .........d ............... of ftu" ~ '""'"" ...... Iou or pur ol 
... -,. ...... A ..-. pin or ""'" ol "'''!1M irr ... ""'l<ly ill okkr o<I,.h io 
rdot<d moo, """,,,,,,,,Iy to ftuid PI'" or .......... A ...... "" the okkr "'~'. _lin< 
1rr.wI""" 18",...- pnor 10 iMI''''''1.V ,""""" io I pod ~ C~1Ii<aI 
iiPI' """ .1'......,.... ...... afkr I V IlIcnpy io begun that ""Pt ,odicok fluid 
....- j"",_ "'" ............. "' .. of 

• 8 ;buiLar<r..,1Jn 

• Produ<h"" "",p. ponlOUlorly if "'" opuIWI> io fl'lllhy ond prnk .. inJOd 

· ",.,... 
• An 5, 

• A murmur or i""","""" va<k of I Fft"'''''' murmU' 

• Oliguri. 

[ f ... y of the", ", .. ",fat.,,,,,,. of "uid """,I""; ~ 1>Oled. ,be phy.i<i ... >hookl 
be _ifiod, ond the .. ..,..;"""" , i,n. olld 'y'",,""" .n..,,[d be I>Oled ,n the pal;'nf. 
~. Tho I.V. inf.,iOll ",I< h~<[~ " 'ill be <Io< .... ood. and ,be patien' migh' be 
treated with I.V, Ji.'<1iots, 

BLOOD COMPONENTS 
Tho ..... indic01iono ror delivery of blood comp>ne"" in J"""'ift adull< ..... .. = 
oudinod in 0IIIJI0<r 9 "'" indi<:2t .... for 1r>IUf"""", of blood ''"'IjlOI*'''' ,n older 
>du[ .. , 0Id...- .... '" ... ....,.. likely'" ...... f ... ,'uIume ",,,!load ....... tbei, youogrr
>dull InInt<rpon>.~. 8« ..... oflhlJ. older >dull< In»' be pn:><ribed >pIiI pod> 

of_ ""' ...... *"1>, .. tric:tI """tau! f_iono offull '""". '" tw1h< ...... boca .... """" 
older _ pallmI> .... y _ ~ multlp/o _ or-f_ ~O<IltI.!y. and 

beauoc In<ft olein &dull I'"'icno< .... i ....... ~ bee-. ol!be" hi~ ..... 
of __ <bJode .. and OMOm.Ihcy we """" (i",ly 1O,..;ft .. _Md p&'bd 
ml _ ".,0. (PRIICs) 111M "... )'<IOWIICI'....a.I' ~ .. n.... mOOiMd 



'" I.V. Therapy Demystified 

f'RBC. may be irndiated. washed. Iouk<><yl<_redurn:l. Of """,wi), "" ... nod fa" 
<)'IOInI'gWvirus (CMV). Descriptions of methods to modify PRBCs and their 
.... peeI;'" >p<eiflc ind"""-iom are note<l in Chaptcr 9. 

PARENTERAL NUTRmON 
1he .... thoo:b to delive, pare"te",j oolrien" to olde! odull> minor those [ Of younger 
adul" . nd were oollined in Ch.pter 10. In ge""r.ll. older adul" are mo<e lik<ly to 
be uoo.mouri,hed 0< rruolnoori~ ,I,," y""nger adults" and ore more commonly 
candidate. for paren'enl nutrition therapy. 

MEDICATION 
1he "",1hOO. ""h'OC.ted to deliver I.V, .... dic .. ioo, to older odulls are the """'" as 
_ od>oc ... d to deli .. , I. V, .... dic .. ioo, to younger adults. Hov.'",or. there are 
conain ron.ident;oo. 'hOI , hould be 00<0<1 whe".,.." LV . .....-dicalioo. are 
administered to older ad" I" , n.e", ioclude ,ru., 

Older adult patienl> are more likely to be pr<=ribed multiple "",dic .. ,,,,, •. 
Ad~ i,ft'x""" <If""" , .... occur from Unini>lering multiple medicolioru 
thcr.fore lite ....,.., li...,ly to ocrur in older oduh palients tlWI in other pat ...... . 

1he older the odul,. the I"",'er i. tbe glomerular fill"";"" rate, and ,be I .. . 
• ff .... ;,.., tbe l idneys are at ,,",o""ing by_prod""'. of drug. cleared through 
the kid""y" n.erefore. the effect> of drug> 000 their ""'tabobe by_prod...." 
that are ,."".,.]Iy cI.ared ohroogh the kidney. tond to linger Iong<f in older 
adu l' patients. 

n.e ohler the adult. the I ... eIf .. "i,.., the liver become ... meubolizing 
drugs, 11lefofo«. the <ff""ts of drug. that . re """""lIy "", .. bolired 
through the Ii, .. " linger longer in older adult I"t;"n .. , 

n.e older the adult. the I ... is the Ie ... >leletal m,,,,, .00 the serum 
albumin le,..,1 may decre ... proportionately. Drug. that OOfTD.lly bind to 
albumin m. y be I ... boond when administered . .00 the .ffect> of those 
drugs may be gre .. er, 

Gi, .. " .""h of tbese c ........ older adu l .. "'bo """,i.e I. V, medic .. "",. g.nerally 
should receive ,be>e medic .. ion, rDOfe caut"",i1y ,han their younger_adult 
coonterparts,""'" n.e adlIge to -"an low .nd go .100.," ""n.in Iy :opplie. to titr:at"'" 
of I.V. medic .. iOl1, amoog older adult p"tients. It i. ad"i .. ble to oo",ult with 
pharmacim ",be"",..,r older adult I""ie"" "'he . i,her haye .i gniflc:ult como<biditi •• 
or wbo are I""""ibed mul'iple medic1tion, :ore ~,ibed I, V, medic>1ion, so that 
the~ c. n be optirruolly guided. 
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Summary 
n..n. _ import ... pMlc:li ....... "'" oaf. ond .ffCC1'..., <Io1,very or IY thmopy in 
older .... 1" ..... OR diff<T<'" I""" 1_ on !he" )'OI'nse<.tdul, COIIfttetparll. Si ..... 
older odulu ~ "'" "'" ",,"p ,hal i.11oo ....... C<)mIIIOft OK'",,'" or I.V. 
thonpy. "'" .-.c~CO/a fu_odu"' ........ _'*'" nun,maleOi,.,."'ocin 
in .s.1~ I. V. 'iotnpy "'....,.,. ..,._ .. N"""", .. ."., "",u ... lyc- ror _ ..... Iu 
.. ."., ..,m~ I. V . ........,..., ~ ... 60<1 ... ppk .... nuI ~....-;fic 
I.V. thmopy ~tca ..... can,..MIt u.... prKIi<e. 

Quiz 
I . no. 1""'1' or -.. adul ..... 1\0 '""",,,,'" lhe <>Ide .. "'. I""'P 

(c.i .• 285 y .... of""').., rrlcmd 10 .. ,he 

(0) !<""'toioz"' oct. 

(b) )'OI'"loid. 

(e) middle old. 

(d) 0l<I0>, old. 

1. A rotnEE"<lIl """'pi",,,,,,,,, ,hal <OCaIn f""" adm'n' .... rin! high ..,1..,.... 
of I. v. flui-do '0 older ad.1u i. 
(0) fluid ."..,.Ioad. 

(b) dehyd ... 'ioo. 

(e) delirium. 

(d) ,hrooie ren.1 f. ilure. 

3. Vein. thOl """",id he COi"id<~ f'M fOO" ""riphtn.1 I.V. 0«." in oIde. 
odul .. i"dU<k 

(0) .-riM or!he donum of 1110 hand. 

(1)) !he ... bdavi .. ",in. 

(e) !he kmor.oI ",in. 

(d) !he oci",oflho I""'arm. 
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4 , Molhod. Ill .. m>.y help to ellWre 'I><"" .. ful J><ripher.ol '..,1lOIll or"" .. in the 
older adult ioclude on but "h",h of the followin81 

(0) Applying light """,;00 10 the ~ ",in" poin .. di"a1 and pro.irruol 
to the ,'enipunclure >CeO .. ,ite 

(b) Minimizing the lime .... ,. 'oomiq"'" i • • pplied 

(e) SeI<"Cling. '..,IlOU •• ,,,,,,.s .ito Ih .. i. lonuou, and is ... poin' of 
• bifurc.,iOll 

(d) f'alpatin8 a .ein '0 ensure lhal il i. ,upple.nd pliobl. Wo<e il i • 
.. lectoo as a suitable .i'e 

5, Silo> .... ' nuy be seleclOO fC4" hypodermoclysi, include 

(0) ""' ....... il'" Ill>! are suitable fC4" J><ripheral I. V, ~ 

(b) ""' ....... i"" that "'" suitable fC4" ",n",,1 LV. """' .. , 

(e) "'" lowe! abdomen, 

(d) "", .. tern.liugul.,,,,,in 

6, Clinical manif", ... ioflS of fluid o .. rload may include all bu, "'hieh 
of llIe following1 

(0) Biba>il..-erorlle, 

(b) Thrombophlebilis 

(e) Dyspnea 

(d) Oliguria 

7, An older adult p",;"nl ... ho i. P"'",ribed LV, digmin (l.no,in) is ""..,rely 
hypoolbumi""mie. Digmin i. boond 10 albumin in lhe pl .. rruo. '!be nu"" 
b""" thaI "'hieh of "'" fonOVo'ing .... omen .. is ,_1 

(a) n.e I"tien' .hoold receive Ie,,.,,. Ih"" typi.eal do;e. of I. V, digo' in 
bee.use ,he palient «><lId have the ad .. "", effoet of digo'in loxici'y. 

(b) n.e pati.", should ~i,.., higher than typical doses of LV. digo.in 
bee.use ,he palient mighl _ "'>I' the the""",ut;" effec" of digo.in. 

(e) n.e p",i.n,.hoold rocei,.., oormally pre",ribed doses of digmin 

beeau", ill binding "'i'h ><rum albumin .hould ha,'e 00 .ffee' on 
its toXleuy, 

(d) n.e pati.", should ~i,.., oormally P"'",ribed dose, of digoxin 
bee""", its binding ... ith ""rum .Ibumin should ha,.., 00 .ff<"<l 011 i .. 
<henpeulic df<"<li .. "" .. , 



CHAPTER 14 

Intravenous Therapy 
within Community

Based Settings 

learning Objectives 
Aflef oompl .. in~ this chapter. the learner "'ill 

• Identify community_based ""'ings where in, ... ,o ..... o (tV) ther2py ""'Y 
be de li,..,red, 

~ D<=rihe the role of ,lie "U,se in delivrong J. V. the",py with in <X<1Imunily_ 

based .. "ing" 
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• ROCOIlniz.e the nu ... •• role in teach ing patient> and familie. 00..' to l1IlIint.oin 
I, V, >Cee .. site. ~ely and e!feeti,..,ly within community_b2>ed .. "ing', 

ROCOIlniz.e the nu ... •• role in "'aching patient> .00 f.milie. t.ow to ",If_ 
administcr I, V, tller.opy .. fely and effecti, .. !y within home-b2>ed se"ing', 

Key Terms 
Commun ity_based settings 

Introduction to Community-Based Settings 
Moch of this book focu",. on the deli,ory of LV, the",py within the confines of the 

hoopi .. !. Hoo.'.",er, l. V, ther2py ""'y he deli,..,red in • ,"2ricty of community_based 
.. "ing' ,,"t>ide the hospital. Admini<t.ring LV, ther2py in oetting. "",,ide the 
hospitol teoo. to cost le ... nd gi .... patient> '""'" f...ooom. "'hich oon enilaoce 
pat ",nt qu.lity of life. lI.,thin this con"''', «>mmunity.b_ .. !tings .. f .. to 
ther2py that i. deli .. red to pationts and familie. who r.,ide "' ithin the confine. of 
an identifiable g""ll~io reg;on. Some of the community_based "'''iogs 
where I, V, the",py ""'Y he deli",red include 

Clinics that .re either ho.pi",l _based or froe.ur.ling 

Inf •• ion the",py centers 

Ambul.tory"","'" center>, iocluding .ame-d.ay .urgery cente,,- d i'goo>t", 
fac ilitie., and mgent_care cent.,.., 

Long_tenn oore faciliti • • 

H<»pic .. 

A .. i<tN_living faciliti .... 

Traditiorull home settings" 

When . porient rocei,.." I, V thetapy within the tr:ad itional home oetting, the_ 
who administer:> the l.V, the"'!'y may b< the patient or. home he.lth care nu"". Thi. 
chapter provides • brief ",·er .. ~ of ........ basic principles ro. admini.tering I. V. 
the"'!'y "'ithin rommunity_based setting., including the home setting, The reader i. 
eOC<JUr>.ged to .. ,ie,,' adilltionol IIOUroes of information to find more specific .00 

oomprehem.i .. content on l.V, ther2py within specific rommunity-hased ... ings_ 
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"I" to IN,,,,,,·,ha, i, d,li,·."d to ra'i,n" and 
fa"';li" "'M ",Uk ,,-ilhin , .. confi"" of an id'"'ijiabI' 8'og'aphic "8ion. 

The Role of the Nurse in Delivering I.V. 
Therapy within Community-Based Settings 

1h< ourse who admini"e .. LV. ,be",1')' within community_b .. ed .. "ing' 
moy be re.pon.ible fo.- initi>ting the admini" .. tioo of LV. infu.iOllS. If this i, the 
c . ... tbe .... me principle, that guide ..,Iection and "",up of 1 V. delivery 'y"om. 
that were di",u.sed in Chapler l . 1", app ly to community_b..oo settings. 1h< 
nu"" who pr><ticn in a .. me_d. y surgery ""nter moy be re.pon.ible fC4" initi>ti ng 
multiple i><fiphc .. 1 lV . ..,tups for patient> OIl • daily I=i •. In this .. ent. tbe 
priociple. /ha, guide selectioo of peripheral access ,ite> and veoou. 0<<0 .. de"ire. 
that were ,,",lined in Ch.pter 4 o:tn be . pplied to this ","ing. 1h< nurse woo worl. 
in"" ""rology dinic and who adminiSleB cyclic infu.ion, of cbemoober:ap<u'ic 
.gent> to c""cor p>tien" wi th cen, .. 1 ''enou. """"" devK:e' moy u'" the principle. 
outlined in Chapter ~. Li kewise, the .. me priociple. th .. guide gene .. 1 nursing 
I"""'ice oo<ed in Chapter 6 . nd th>t guide the .ppropri. te infu.ion of cryst. lloid 
..,Iutions (e.g" Ch. pt<r 7). rolloid ",Iutioo. (e.g .. Ch. pter S). blood components 
(e.g .. Chapter 9). I"'0ntor:al nu"itioo (e.g .. Chapo<r 10) .• nd medicatiOllS (e.g" 
Chapl<r 11) and 'peei.1 p<>p<>lation> rueh as infant> and ohildren (e.g .. Chapo<r 11) 
and older adul" ( • . g .. Chapoer 13) can be used as ge ..... 1 guide. fC4" the 
adminiSl"'tioo of lV. therapy to I"t",n" within community_based "",ting •. 

PATIENT AND FAMILY TEACHING NEEDS 
P:at",nts who recei.e lV. 'beu l')' ,,'iohin community_based .. ning. 00 00< fit. 
'ingle profile. Oflen patient> who pre .. nt to ambulatory"""'" contors who require 
I. V. thenpy have diagno<1i.c procedure. performed «.g.. col"""""",ie.) 0.- .:orne_ 
day surgic. 1 procedure. (e.g .. t"".illcctomie.). 1h< ... patient> receive 1 V. pmh 0.

boIu, oo..ge. of """SI/>,,,i.c. and "",iolyti.c ageot> by periphenl veoou. acee .. 
route. Ihlo, are initiated and diocon,inued wi'h in a fe,,' boors. P,uieot> .och as these 
woo require LV. 'her:apy fo.- brief ,ime period. and who h .. -e limited respon.ibili,y 
for main .. ining l.V. acce .. h . ... limited teaching need •• bout their 'her:apy. 

"hny pa'",n" "'00 r"",ive lV. the",py ,,'iohin commun i'y_based """ings re_ 
eei, .. eilhef cyclic 0.- coo,in""". infu,i"", to lr,,.t chrooi.c disease •. Bee,u", ,he 
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ant;cipatoo time r"""" for !he deli,..,'Y of I,V. !he",!,), i> 1000S"- ,han. few day., 
m. .. polien" requ ,re ,be pioremen' of some t),pe of con,r:al ,..,""'" acee .. device. 
wh",h rruoy Locloo.. perip/>=olly ;...,nod cen'",) <."""or (PICC),. OO<\,uo",,1OO 
c.tbcter. a tunl><1ed c.lI>cter. or an implant>ble pon. Pa,,,,",, w'" ""luire ,hi, type 
of the~ ""'Y iocl"'" "ny of ,be following: 

Pati,n" with chronic ;of«I;oo' (e.g .. pal;"n" wi,h ""e<>ml<lili" ""I"'ic. 
'P1,nie. or br.oin ab"",...,,, septic ... hriti. 0< bun;.;" chronic complic .. ..t 
.inu.i,i" OIiti. modi>; or m2>'oi.dj,j.) who require cyclic oo.e. of ... riety 
of LV. antibiotic. 

Patiorots ,,'ith """"'" "'00 ""luire eyebc dooe, of . ,'2ricty of """moIhcnp<-utic 

~"" 
Pati,nlS who are uoo.moon,hed or maloouri>hed and wOo require 

cOIItinoous or cyclic LV. infu.ion, of parente,..1 "ulfi,ion 

Pati,n" with bean f.i lu,e ,,'he require oJoh" oo.e. of 1 Y. inotropic >gents 
(e.!-. dobutami",,) 

Patien" with pulmonary arterial hypert<n.ion "'00 require roolinoou. 
inr"si"". of 'popro>lmol (Flo) .. ) 

Patients with Central Venous Access Devices 

~ Patie" .. with """t ... 1 .eooys >CeO .. <levice> and their family members wOo are 
e ithef prinwy caregivers Of "'Oo mar. ....... of the carrooking re'ponsibilitie. mu" 
u.defSW>d how to rruoi.t.ai. the "".tnl """"'" aoce» device. so that they do no< 
experience access-rel.ted OIl,..,,.. ,,,'c.", 11ley mu" he "ught method> '0 •• ,ure 
asepsis of the ,'cooo. ""~ .. site. and they mu" be tm~h' tb< monif.".,;oo. of 
,'eooo. ~.i'o_re lated OIl"" ... """.", I. odditiOll . • ny patien' with. "".tnIl 
""000' :occe .. devico wOo i. no<. I>oI;pi1>1 inp.,ie.t should be tok! '0 ,,'e:u. medical 
oIrn bracele1. In the ",..,n' of "" .mergency. health care providers cook! haye reody 
""""" to • ""."aI I, V, Ii .. if """"""'Y Of may he .lerted ,hat manipula' ;oo of the 
~nt ... 1 lV. aoc= <levice i. cOll, ... indicated if the ""tien' we"" lUI "PI""'rri"" 
"",dic.1 alen bracelet. 

S,~Bu.,r 

Pari •• " and famil), ""mIN ... M'ilhi. commu.i,,·_OOsd ""ing • ..-ho ha>y c<.,roI 
"'""", tlCN" d",ic,. for Ih. d€li"''Y of I. [( IMropy """" IN 'auShl _Iho<h '0 
"""" of ,h. ,"""U"lCI:<" .i", and ,h,,· M"" he laugh' manif"'ation, 
of'"'''''''' acc.ss_.iu_"kJud ad\",,, " .. "II., 
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l'ati<nt> wilh ",ntm oc.-. oc.u .. devi<u and their fomily mrmbr ... must br 
'".&hI _ Lo mainl.,n their <Ie"icu properly Lo min, ... ," the li u lihood of 
~ .... ion, In port"",I ... they "",01 ... 

T..po _ '0 ""' .... the .. ..,.,.,.. .... 1< """'np .'hen they.m..w or _ 
JO ..... the dRMi .... do IlOl b«om< .. ~ 

Givn d •• <tli"" of ......,1;" ..... they _kftp""band ... <b>nt< .... ir 

-~ 
Taupo ........ ,.........- ofl>arod,.~..- ... tha<lpnl""~ 
T...p.o ,,-h<oo '0 <IIanp: the ..... ,"1'- \hili i., ...-..y 7 doy. for mn..mp 
.. ilb ..... ~ _permoabIe mcaobo.1tS or "" __ 

Tougbl_'<>dwy;< the .............. aad < .... theu '""" ,i~, 1.0 
onIn- ... ........, ............ poIlCOIU aad f .... 'II .. mr""""" ..., ~ of 
p<rformll., ....... >kill .. the ...... 01", """"1<1 r" rudily ............... 
iD>uu<tKJn >hocb "" _ .,.,.... .. 1< <at< II) ................ aad family 
m<mben» ~ 'U.,.. _ .... them In p<rform ~um ~ 
10 ._ lh .. ,he1 ""'y u""'",,,"" .. hal ...w. 10 he done """ ,,",.., 
ma>1<m III< I"'yd." ... ". or .till. n«dtd to <han, ..... dr ... inl' """ 
d~ ........... .cenl .11"'. 

Pwi<n .. ..-Ilh "''''1111,..""",..,.,.,.. lIovkeo _the" f .... ily mtll""," oJ.., m",' 
be _&hI'o lOOIIilor fo< <I, 0.,.1 !JlIIl if ..... l"". of "'n ...... ,.. ........ """".u4ile-",laIed 
ad,,,,,,, .... "'L n..:.c incl ..... the foll"...ina: 

Sel"'i .. ,.-hich may ... m,o,f<Ol«l by f_ •. lelhargy. <hill .. Of .hod 
'ym",OOI. 

Acce .. ·.il. infecli"", .. -hich may bt man,fW«l b)- f ...... rrd"" .... ",·.lIing. 

0< puNl<nl dlllin.5O 01 11M: ... ""'" """' .. "l< 

""I<bili •• ..-hich m. y be m .. if •• i«l b)- rrd""" .• "", lI ing. 01" a bumi na 
...... ion "lhe ve.-. oc.u ... ile 

1hromboo>i •• ,,-!>ich .... y ... ",""ifUl«l by an in.bili!), '0 inflU< .ither flu,," 
"",ulion 01" otha- "",.,ion. inw ,he ve.-. """"" device 

Ai. emboli"", "hich moy be m>llif ... ood by wd<len dy"P"'&' dioorirntolion. 

d~i ..... """'" 'rm""",," 

n- poliml. and II",,, r ..... lie> n\Wj be ""'&hi I" ..-potl wry ....pciom of 
.. h-.nc evmu.o .... i. be.lth <at< prov;.In. In po<1i<ul>l. pallr"'" .. -110 .... y br 
"""'if ...... a _is ...... _ ..... """'lei be IOU,,", how ID "I'P"'!'ri>1<ly_k 
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immedi .. e emergency e.re. A Ii" of phooe numbers '0 e.1I if lUIy of !he", ad, .. " .. 
"on" ocrur ,lx>uld be readily a, .. il. bl<. 

Self·Administration of I.V. Therapy 

Som< p"'",n" "'00 ""luire loo~_lerm I,V, Ihe~y <i,ber .. If_admini""r C4" have 
family members belp!hem admini.1e! lheir infu,ions "' ithin lheir home>. In ""me 
e"", •. the>< infu.ion, .... oo,"inoou •. "'1><<< .. in otber c,'''', ' hey are C)'die. Not 
ooly mu" ,he paI",n" and !hei, family members be ",,,,,oed in ad,'.""" '0 en .. re 
thai 'hey ho .. !he cogni'ive and ps}'ohomot'"" aIIili' "" ' 0 ""fely deli,'Of !he LV. 
Ihe~ Il<1""""i1>ed. !he home enviroo"",n,.bo mU>l be ",,,,,,ned in ad,'"""", The 
Oome environmen' mu" be de",," mu" lI ... e runnin~ hot ","er. mu" ho ... «ady 
>ou'« of electrici'y '0 provide power '0 charge !he lV, pump b.IIO';'O, and mu" 
",-ve. I<lephone Ii .. 50 ,ho, emergency call, e>Jl be mode as needed. In some 
<'""" •. a clem "'frige""'"" m.y be needed '0 SlOfe ,he LV. infu,ion •. "'hieh may 
include lV. medie .. i"", or I, V, paren' e",1 nulri,ion ",Iutions, 

PaI",n" and .ny f.mily members woo are c>regi .... mUSl be ~gl" _ 10 
mainLain the infu,ionJ .. fely and effect ively. The nu"" should !"""ide Ihe", poIien" 
and <>regi""" "'ith formal in.truction. ~ive ,bern readily unde"undable wrillen 
~uideli"" •. and eri'K!'" rerum de ....... "'Iioo, of psychomotor dill, '0 "",ure ,ho, 
they .re mastered oppropri .. ely. Pa,;"nu and family member> mu .. be gi,,,n 
appropria'e phone numbers to coli in evelll of q"""ions, equipmen' molfu"",ion. or 
eme'lleoc;' .. Not ""Iy mu .. they be .ble to demooSlr>Ie the .bili'y '0 ollange lheir 
dre"in~. and cle""", lheir 1, V, access , ile'. bu"h<y also mu" be oble '0 

[)jscu .. !he oh=ri .. ie. of !he I, V infu.ioo and "hy i, i. I""",ribed 

lden' ify any .ide effeet>, 'o,ie effects. '"" ad,,,,,,, .ffeet> """",i.1ed wi,h 
deli,wy of ,he LV. infu,ion and _ '0 ,«pond if they oc<"llr 

o.mcm'raIe .ppropri>le h.andlin~ (e,g" refrigrnllion ond lempe""u", 
cOII'rol) of the LV. infu,ion 

D<m,,.,,,,,,,,, oppropri>le u'" and hondling of ,II< 1, V. infu,ion pump 

o.mc<l>'raIe _to .. , up . nd prime Ihe LV. admini .. ""ion "" 

o.moo"",'" _ to ro,,,,e'" ond di5COllnecl,he lV, admini.",,,ion "" 
from ,II< ' .. IlOIlO ~ .i' e 

Demon"""" how to flush Ihe 1 V. venous >CoeM oile >0 ,hal i, remai", palen' 
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, . 
• 1pnI~. 1 -.....Ieorw ,I.V"""",". A.-'_~po<k 
( 'iO-IWIIL). 8 lMp. ooI'I f...,.~(2'iO-'OOO"').(C-y'" B. _ 
I'ro<MU CIbIoJ. 21m .) 

Many pau< ....... "" aclf·.,j""n,,u, l.V. lbenop)' .. home 00 i<> ",iR,!l I.V . 
.,jmmi..mioa oct> "'"' 00 ..... d,rr ... from I ...... deo<ribod preYioo.ly in thi. boot. 
"Tho rlKtroni< ,nfu.ioa <k>oca (i .• .• I.V. pumpo) Ib .. ~ uoM, _~ ....... nd to 
b< much ...wk, in oj", than ,_ uood ,n Ib< ",,"p' .. I.~ ""'in~. n...., 
ambulalo<)' or portabk I. V. 1"' ...... f.>lure lhe ........... "', ... ...,ilio.,. .. m.;, 
I"'P" """ ... 'P .... bu, "" allow ,he """'" .~ pati.n, rn<>re l\exibility in 
ombul.,ion. 1h<K purnl'".an b< ""It<ry .. ha'!cd and then ploced in > "fanny 
pack" that lhe 1"'"""' ..... ".".,. I;,.," 14· 1 ....... '. f.nny I*'k. tha, ... hold 
. ilbe.- "",.11 or 1"'11 t.V 1naI" 

Summary 

P:iti."" ",,'''' """,i,'" I. V. 1"""'1')' ..-e ..... fIO«.wi Iy ronfin.od to the hospil" "'Iin~, 
Drliverins I. V. the"'!'y 10 pali.",. wilhin .""""u"ny.based .. tting. can b< """" 
"",,·df«tivc and .an c:nhanc:1! pal;'n .. • qual;" of life. n.:," .... . numbc:r of 
rommun;ty._ >CI"R,!I' ".""," t.V, ........ 1')" may be odm'n .... rrd. Pat",n" ,,-ith 
<m ..... "" .............. doc:,.;o.. '""" be obIe 10 m.unWn "'"'" urn ..r.ly for 
«>ntinurd doc:li,"<f)' or their........,nbod I.V. inf .......... 1'01", ... and the;, famil ... " ho 
wlf_odmini .... I.V. infuNoou ,,"',Ib," the home ..... 'n8 m"" l,vc In an ..... ""'iac: 
c:m'iroonor", tIuI ... pporu the .. f. and .rr«l>'-, doc:bl'U)' of""'" ~ thenpy. 
Foud .. "' .... . . hey monI doc:"""",_ the P'YC"""""'" "',11 • ..,. - MJ 10 doc:livn 
theio- I. V. iofon.iom ..rely and .rroet, ... I, 
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Quiz 
I. Community_b. sed .. ,ung' wOere I. v. thenf>Y may be administered ;""lude 

all but which of !he following? 

(oj SalJ'oC--<by .urgery centers 

(b) Hospice. 

(c) Inpo'i,c", rehabililll,ioo units 

(d) [nfu.;oo_,her2py cenle" 

2 P"ion" who r",,~ive l.V. 'hor>py within rommun i'y_b .. ed ""ning. 
with 'he "",,'limited «>chins need> indude ,ho.., ,,00 ",eej .. thei, 
infu.ion, within 

(.j ....... -<l. y .... rg.ry cen"""_ 

(b) hospices. 

(c) in"",,,,", ",h.bili .. ,;"" "nil>. 

(d) infu'K>n_ther2p)' ""nten. 

J. Chronic di"' .... , u.., may W2mlnl either cyclic or 00<1"000II. l.V, lher2p)' 
0><' the l<><lg term within rommunily_N.ed ""'in!, ;""lude . 11 bu, whioh 
of the fo llo,,'ing? 

(oj He"" f.i lure 

(b) Appendiciti. 

(c) C"""er 

(d) C"'eomyeliti, 

4 . Pati"n" who ha,.., ""n,,,,1 LV. acr<ss 00..;., •• .00 thei, familie. ,hou ld 

be .. ugh. 

(oj how 10 pr""""' ><Il00. o"",,,,._.i,o ..,,,,is, 

(b) how 10 .. If_admini .. ", .11 thei, infu.ion>. 

(c) how 10 "'", an .ir emboli,m. 

(d) how 10 di...,l"" an :occe,,_. i .. thwmbus. 



CHAPTER 14 Community-Based Settings 

5. Tbr born< cn>i"", ..... n( f<><l*;'n(, elill>bIc to .. !f·.brum"'" thdd, V, 
infu.KJru mu>t be 

(0) on """ IovtL 

(b) "'itlun 5 mile< '" the pnmat)' inr ....... CUller. 

(e) ,~o .... gI ...... l....J IbM ill odott...ty oar. In ...... ,.,_ born< <:OR vWt:&. 

(d) '*_. 



Answers to Quiz 
Questions 

Chapter 1: Introduction to Intravenous Therapy , • 10, ... ,0IlOllS , • Alimentary , • I"fu,;oo Nu"",,, Cenillc>1K>n Corporation , • Tre .. ing d<hydr.o,ioo , • ABO blo<Xl type. 

• • G • • one infu.ion 

Chapter 2: Fluids and Electrolytes 
I, b. A normaI_.ized. he,lohy "",II male 

2... Intra«lIul:u 

]. d. Albumin 



I.V. Therapy Demystified 

, • 0.....,.;. , • Sodium , , HYl"'nOllic , • Me<obolic ""idosi . 

• • No ........, tbon 10 mEqlh in >II odmiX<"d ""lutiOll. If . ""n" .. ILV, Ii"" is 
used. 00 more than 20 mEqlh. , • Hypocal""mi. treotrn<nt 

Chapter 3: Intravenous Therapy Deltvery Systems , , LOCf_lock oonll<"<1ions, , • 1hey I<nd ' 0 be oomp .. ible with medic" iOll • • nd ",lu,iOllS tha, 
in' oIX! with pl""i"', , • In", ... eOO<l. tubin~, , • 30 drops/mL , • 125 m~ , • 125 m~ , • 73()m~ 

• • JO drops/minu' e , • 42 drops/minu' e 

" • 17 drops/minu' e 

" 
, 6() drops/minu' e 

12, • 67 drops/minu' e 

n. • 33 drops/minu' e 

" • 30 drops/minu' e 

" • Fe ...... 0 voriety of olarm. 

Chapter 4: Perlpherallntravenous Therapy 
t , d. To I"""ide porentenl nutrilioo 

2. b, A OOI"""OOU' mctacatpol ,..,in 011 . oondominant h:md 

3, a , A . "",1 winged_tiPJ>fd infu, ioo device 



Answers to Quiz Questions 

4. c. W!><n<>n the 'y.<le", i. taloamina""<! 

~. c. 1ho~ .. r 

6. c. W!><........- they ........... 

Chapter 5: (enmllnmw nous TtMfapy 

1... PICC 

2... &!.iIi< 

J. b. Sub<Ia>-.., 

4. cL IllfiItnI;"" 

~. ... A ...... OOI, .... 

Chapter 6: Intrawnous Th.rfpy.nd tIM Nurstng Proc.ss 

I . d. Il«-K_ cotd;"" .......... 

2. ... 1'06rnll .. iIII <loy II\UCW ~ 

J . d. I'unIkn' dran'OF 

4. .. lnfillnllOll 

~. o. Oi ..... ynd"""" ",.y b< "...,.nled by C""","IIB 0 proiphoraJ """"'" 
,il< , .... " _ in do:"", p"'"i"",y 10 0 pili. 

(hapter 7: Crystltlotd Sotuttons 
, .. 1_., ",lu6"". , • Sali ... {O.9'l> NS) 

; • An il<llOrllC loMi"" 

• • A hypolooi<: ",I",;.", , , 123ml , • 373ml 

; ,. -• , H) -.,.nooic 
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I.V. Therapy Demystified 

1h< blood cell. and v ...... lar .ll<Io<I>.lial ""II. shrink when <hey rome 
into contact with the ",Iu,ion. 

501 mL 

_me 
1he Mood cell. and v ...... lar eOOo<helial cell. are not .ff«ted by 
coming in contact with the ""hllion. 

o mL of ..,Iu,ion di""""" into the in'rxelluhI 'pare, 375 mL of 
soIUlion di,pe''''' to the intors.itium. and 125 mL of ..,Iu,ioo rem.in. 
in the in,,,,,,,,,,"l,,, <pare. 

Chapter 8: Colloid Solutions , • Colloids 1"" ",>oJily through capillary.nd ""II membr.ones. , • PI .. mlI protein f",,",ioo , , Leu k.phares" , • C.rbohydrate macromol<"<"ll ie. , • ~.~ , • ~~ 
Chapter 9: BloGd Component Therapy , • IS gldL , , Rocombinan, gr2llulocyte-rolooy "imulOling f .... C4" (G-CSF) , • 42 days after it i. """ .. ..t , • 3 percent , • Preoperative au'olojlou. bloOO donation (PABD) , , uu kocyte_reJoced , , All pat;'n .. with pl ..... ' «>un" <IO.OOCVmm' 

• • Patients receiving ",an.nn (Coumadin) wOo Iflluire quick ",wruI 
of its .nticoagu la1ion eff""ts , • Type A 

" , TypeAB 



Answers to Quiz Questions 

" 
,. Vi""",n '" childbearll', yt"an 

" ,. All .... aba>e 

" • AcUI< '''I00I)1"' 1'hC1;0I\ 

" • Febrile _I00I)1"' ",actoon 

" ,. MUOI 11K >eeu", ...... ·Iock ~ioIIl, .. _OJ> ioIe 

Chapter 10: PlntnteQt Nutrlt10n Th.Qpy 

l. do. A pob<IOI "lib. _ '101 _NCloon 

l. c. A pob<RI .. ..., .. ~bod .. ..nori. (C""";!,n) 

J. c. T ..... _lrinI odn\""',,, (TNA) 

4. do. I. V. fat ernul ...... tlV~"E) 

~. L eooo"""", 
6. b. <lodAru.ctn>a (Zofr'llll) 

7. c. H)"l'"py..:m,' 

8. d. Rd....ti"ll 'Y_ 

Chapter 11: Inb"IV.nous Phl rmnologl( Th,QPY 

I . b. Quick druS """on con be: cn,urn! only Oy adnllni".ri"g ,II< 
m«lic .. ion intr" '.""",ly. 

2. b. Medic.,i"", m.inl.in ,lIei, ,Ubih,y k>ng ofle' llIe ..... pi .. ,,,,,, <lato IUId 
still may be: !;v<n inl .. ,'"""".ly, 

3. II. Th< pa'ion", """" numb<, 
4... E:.,... ..... ' ;oo 

S. II. 100 mUh 

6. d. A «>vU'ively "''"'" IUId OII.:,....i ...... lthy j()..y ... .old m ..... '.., i. 
~"ve ofter donOlin, 0 kidocy '" h" brot ..... 

7... St"",he inr.""" 
8. b. PbIc .. i",ed 
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Chapter 12: Intravenous Therapy and Infants and Children --, , , • , • , • , • 
, , , • 

A minidrop chamber of 30-60 drops/mL 

Compe,.,,,,,e in wor\ing ,,'i'" g.r>eric I, V, 1he",Pl' «I"il""""' 

Take .. 1 ... 1 1 boorlo be effeeli,'. 

Wben >c.l p vein. ore orre.sed. the lip of lbe r>eedle should be ~inloo 

OOv.'n,,'.ru, 1O,,'.ru the p"1"'nt'scbe.L 

187S mL 

1hey "'" moee prone 10 imm"De-!<I.,.,d dy. fulK"\Koa Ih"" 1>11"1 ... 

Chapter 13: Intravenous Therapy and the Older Adult 

Olde>! old , • , • , • , , 
, , , • , • 

Fluid overlood 

1he ,oin. of lbe forearm 

Selocling • '0"""< aoce", .ile lhal i. 100""'" . nd Ill .. i ... . poinl ofo 

bif"", .. i"" 

1he kN~ . bdomen 

Thrombophlebili. 

1he p"1",nl should """,i.e I.""r lhan lypic. 1 dose< of I.V. digoxin 
(u..oxin) or lbe p"l icnl could ha.e the l>llve .... ffeel of digoxin 
10'icuy. 

Chapter 14: Intravenous Therapy within Community-Based Settings , , Inp"'",nl rehabilitali"" "n;" , • Same_doy surgery ""nlen , • Appendicili. , • HOI<' 10 pre,..,nl veoou, """e"_>lle sepsis , • co-
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