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Abstract In the more developed countries the total number of new cases with a
hematological tumour was 415,433 for all ages, whilst 188,654 occurred in people
aged 70 or more years, representing the 45 % of total cases, equally divided into two
sexes. The most these malignancies is closely linked to age and incidence rates
increased exponentially after 50 years of age.

Aetiology of hematological tumours is largely unknown. However the basic causal
mechanism could be a decline in adaptive immunity, strongly related with individual
age. In addition to such immunodeficiency, some specific risk factors have been
found: viral infections, overweight and obesity (particularly for non-Hodgkin’s lym-
phomas — NHL), ionising radiation and chemical compounds (particularly for leuke-
mia). Moreover, it must to be taken into account that mortality and survival, more
specifically in the elderly, are influenced negatively by socio-economic deprivation.

Considering geographical distribution, substantial variations in incidence and
mortality across the world were observed. Incidence of younger and older adults
was for all hematological malignancies higher in more developed countries.
As regards mortality, younger people showed rates higher in developing countries,
while the elderly in Western and developed areas.

The epidemic growth of NHL incidence was not finished in the first decade of 2000,
even if in Italian and US old populations the rates started leveling off. Unlike incidence,
mortality was descending in the elderly. Leukemia incidence trends were very often
stable or weakly growing, without any tendency to decrease, but for leukemia mortality
it was possible to highlight an encouraging general picture with rates often decreasing.

The elderly had always survival rates lower than those of middle aged adults. The
prognostic disadvantage was larger at 1 than 5 years from diagnosis. The gap was
smaller for NHL and acute myeloid leukemia, whereas the difference in survival
was much larger for chronic myeloid leukemia and Hodgkin’s lymphoma.
Summarizing, elderly patients had a marked prognostic disadvantage with respect
younger adults. However, if an elderly subject survives the first period immediately
after detection and overcomes the first difficulties of access to healthcare, experi-
ences a prognosis similar to that of a younger patient.

Keywords Hematological tumours ¢ Aetiology ¢ Descriptive epidemiology
* Elderly * Incidence * Mortality * Survival * Trend

Introduction

Hematological malignancies are a heterogeneous group of tumours arising from
lymphatic system and bone marrow. They are divided into three groups: leukaemia,
lymphomas and plasma cells malignancies (multiple myeloma) and in 2008 in the
world they accounted for 7 % of overall newly diagnosed cases and deaths, consid-
ering both sexes [1].

In the more developed countries for all ages the total number of new cases diag-
nosed with a hematological neoplasm was 415,433, whilst 188,654 occurred in people
aged 70 or more years, representing 45 % of total hematological tumours, equally
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Incidence
Men Women
m HL 70 9 m HL 70
58 % 1% 16% +. 51 % 1% 16% +.
g, @ Leukemias 70+ ~10% ® Leukemias 70+
o MM 70+ o MM 70+
17 % O NHL 70+ 200 o NHL 70+
= HEM 0-69 = HEM 0-69
Mortality
Men Women
19% m HL 70+ 19 m HL 70+
42% 25% g leukemias70+ 33 % l 2°% @ Leukemias 70+
' o MM 70+ & o MM 70+
3 129, ONHL70+ —~— 159 O NHL70+
20 % = HEM 0-69 25% = HEM 0-69

Fig. 1.1 Hematopoietic system cancers: incidence and mortality in the aged 70 years and more vs.
the less than 70 years ones by site and gender (proportion per 100). HL Hodgkin’s Lymphoma, MM
Multiple Myeloma, NHL Non - Hodgkin Lymphomas, HEMO Hematological Tumours

divided into two sexes. As most cancers also some tumours of this group of malignan-
cies is closely linked to age and its incidence rates increase exponentially after 50 years
of age. In the more developed macro-areas, considering all the hematological tumours
the number of incident cases in the elderly (>70 years) accounted for 7 % in men and
6 % in women. Figure 1.1 show the incident cases of hematological tumours by broad
age groups: in younger men (0-69 years) the yearly diagnosed new cases were 58 %,
while the single entities for elderly accounted for 17, 16, 8 and 1 % in NHL, leukaemia,
MM and HL respectively; in women the same values were 51 % for the younger, with
the single entities accounting for 22, 16, 10 and 1 %.

The percentages of haematopoietic tumours increased strikingly in the elderly
moving to mortality: 42 % of deaths occurred in younger men, 58 % in elderly men,
while 33 % in younger women and even 67 % in elderly ones. In older men the
single entities accounted for 25, 20, 12 and 1 % in leukaemia, NHL, MM and HL
respectively, while in women the same values were 26, 25, 15 and 1 % [1].

Aetiology

Development of Hematological Tumours Is Favoured
by Aging Process

Aetiology of hematological tumours is up to now largely unknown. Several risk
factors have been found in epidemiological studies and some associations have
been identified and assessed, even if the etiologic factors do not account for a
great number of incident cases. Moreover, it must be remind to distinguish
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the natural history of hematological tumours occurring during childhood,
adulthood, especially in the elderly. At this regard it is important to consider the
latency time between the exposure to carcinogen, or more generally to the risk,
and the cancer development. In any case, for most cases of hematological tumours
it is impossible to find a precise genetic or environmental cause. In fact, several
genetic disorders or environmental situations have been identified as risk factors,
but they constitute only a small proportion of all hematological cases in the
elderly [2, 3].

Leukaemia and lymphomas, like other cancers, start to grow up owing to the
combination of environmental risk factors acting along with genetic susceptibilities.
The most general mechanism which lead to the development of hematopoietic
tumours is the lack of the equilibrium between the renewal and death of blood cells.
During the lifespan, after the early development of hematological system, a balance
between the renewal and death of blood cells begins. However, even if bone marrow
is the tissue with the highest frequency of proliferation of stem cells, as other tis-
sues, it must undergo ageing and its negative effects.

The balance between cell progenitors and differentiated elements has the ten-
dency to go off during aging, because, B lymphocytes in particular decrease their
production [4, 5]. It is probably that the mechanism of senescence lead to a
decline in B cell production, as a phenomenon already fixed in blood cells pro-
genitors. In addition, hematopoietic cells begin to age and lose their physiologi-
cal functions, with the alterations of the expression of some genes devoted to
check the healthy status of DNA. Summarising, bone marrow and hematological
system lose their capability to check for homeostasis and to repair DNA damages
owing to ageing [6]. The impairment of progenitors involves principally the lym-
phoid compartment and, to a lesser extent, the proliferation of the myeloid cell
line.

In addition to the lost ability of cells to differentiate, some authors have found
that also the environment of bone marrow, where the progenitors develop, changes
its physiological conditions. Owing to the close relationship between haematic cells
and the support tissue where they proliferate and differentiate, the physiological
status is completely dependent by the stromal elements of bone marrow. All these
hematological shortcomings lead to a decline in adaptive immunity and are strongly
related with the individual’s age [7-9].

Immunosuppression

Both quantitative (the decrease of differentiated lymphocytes) and qualitative
(compromised quality of stromal functions) defects cause a decline of all immune
system [10, 11]. Such immunosuppression has been confirmed by some analyses
which have studied in wide cohort of patients the correlation between immunodefi-
ciency (congenital or acquired) and the probability to develop hematological can-
cers. At this proposal, is of particular interest a study which has shown that about



1 Hematological Malignancies in the Elderly: The Epidemiological Perspective 5

25 % of patients suffering from congenital immunodeficiency will develop cancers,
particularly non Hodgkin lymphoma (50 % of the tumours in excess) [12].
Furthermore, in literature it is well known that transplants, through immunosup-
pression, cause especially hematological tumours of myeloid cells such as acute
myeloid leukaemia (AML) [13].

These marked alterations, principally affecting the lymphocytic line, influence
both the development of lymphomas and leukaemia in elderly patients. More
precisely, the main occurrence of hematological malignancies is made up by lym-
phatic cells in childhood and myeloid cells in adulthood, especially in old people.
Another evidence is provided by a Dutch population-based study. It is an innovative
investigation based on the relationships between autoimmune disorders and lym-
phoproliferative tumours. The authors found that the prevalence of autoimmune and
chronic inflammation was significantly associated with newly diagnosed lymphop-
roliferative malignancies. In particular, the positive correlation with some lym-
phoma subtypes was striking [14].

Viral Infections

The aforementioned analysis showed as, in addition to the immune system
impairment, related to aging, also the infections directly could be considered an
important risk factor for hematological tumours, particularly in the elderly. De va
schans determined that infective agents can cause mainly lymphomas through three
action mechanisms. First, virus interacts directly with lymphocytes, as for Epstein-
Barr virus. Second, other viruses, such as HIV, give rise to an acquired immunosup-
pression syndrome [14]. It is well known that the NHL is closely linked to HIV
positive infection and now is decreasing in incidence also thanks to the introduction
in the mid-1990s of antiretroviral therapy. A third mechanism concerns some viruses
and autoimmune diseases, like rheumatoid arthritis: the lymphomas could be caused
by a chronic immune stimulation which leads to a too much intense and deregulated
cell lymphatic proliferation [15].

The viral hypothesis was confirmed by a meta-analysis dealing with NHL and
HCV-positive persons that found a pooled relative risk very high (around 2.0-2.5)
[16]. As regards HBYV, a recent study performed in South Korea showed that there
was an association between chronic hepatitis B virus infection and higher risk of
developing NHL: HBsAg-positive subjects developed easier NHL than general
population [17]. It is difficult to assess the existence of an association between HCV
and HBV and other hematological tumours, due to the small number of cases
enrolled in the studies, however, weaker associations were found also with Hodgkin’s
lymphoma (HL) and multiple myeloma (MM) [16].

The EBV is a viral risk factor that produces tumours principally in two ways. In
a first case EBV acts as a cofactor together with immunosuppression (HIV infec-
tion, transplants). Second, EBV is present in the total cases of Burkitt’s lymphomas
and, outside the endemic areas, it is detected in some sporadic lymphomas [18].
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Focusing the attention on the single types of leukaemia, it is difficult to individuate
specific viral agents able to influence the incidence of such tumours. Nevertheless,
it would seem that could exist an association between AML and parvovirus B19
[19]. Another virus affecting the haematic system is an endemic retrovirus (HTLV
type-1, type-2) spread in Japan, Caribbean and South-Eastern US, which causes
some rare forms of hematological malignancies, such as T-cell leukaemia/lymphoma
[20]. The low incidence and the long latency period suggest the participation of a
multistep pattern with multiple genetic mutations to observe the onset of the dis-
ease, which occurs more frequently in adults and elderly people [21].

Overweight and Obesity

The prevalence of an elevated BMI, higher than the values of World Health
Organisation (>=30.0 kg/m?), of overweight (BMI=25-29.9 kg/m?) and obesity is
dramatically increasing and it has been estimated that more than 1.6 thousand mil-
lion people are overweight. Obviously there are striking differences among the dif-
ferent areas of the world, but also in Africa and Asia the obesity has increased. It
must to be taken in mind that the relatively long latency period observed between
the onset of obesity and a subsequent increase in cancer incidence, can explain the
incidence in adult patients, particularly elderly of hematological malignancies.

As seen above, such tumours are associated to autoimmune and chronic inflam-
matory diseases. On the other hand, obesity alters the immune system and is related
to chronic inflammatory conditions, having the capacity to constitute a risk factor
especially for HL and NHL. In adulthood, and particularly in the elderly, the effect
of obesity can be divided into two categories: the result of a greater mass of fat
which directly affects the organ functioning and the result of an expansion of endo-
crine compartment, owing to the enlarged number of fat cells and the effect on tar-
get tissues. The increase of several hormones related to adiposity accounts for the
cancer development [22].

A recent meta-analysis found that a 5 kg/m? increment in BMI was associated
with a 7 % increased risk of NHL. Only few studies were performed on HL. and have
observed that obesity was statistically correlated with HL, especially the risk tended
to be higher in the older rather than younger patients [23, 24]. A higher number of
studies has observed a close association between the excess of body weight and
development of MM. A very large prospective study, developed in US on 900,000
adults, has found that for lymphomas, leukaemia and MM the mortality relative risk
(RR) was significantly higher and increased with aging [25].

Large cohort studies have assessed that obesity influences incidence and mortal-
ity of hematological cancers [26, 27]. However, the most investigations have not
analysed the risk for each type of leukaemia or subtypes of lymphomas, presumably
because of the relative small number of available cases. Notwithstanding, a
meta-analysis has been carried out investigating, through cohort studies, the
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relationships between the excess of BMI and the incidence of leukaemia as a whole
and each major subtypes [28]. They have found higher RRs for overweight in all
four types of leukaemia. As regards lymphoma subtypes, the diffuse large B-cell
lymphoma showed a stronger correlation, more frequent in the elderly [27].

Ionising Radiation

The close correlation between exposure to ionising radiation and the development
of haematopoietic tumours has been largely assessed. Unfortunately, the atomic
bomb and the nuclear weapon tests have provided enough evidence, substituting
experimental essays. The radiations, after a latency of 5-7 years, cause the
developing of acute leukaemia and CML. The response to the risk factor is different
according to the specific cellular type and the linkage with CCL is weaker [21]. In
addition to the tragic experience of war survivors, scientific evidence has been
provided by those authors investigating the role played by the exposure to low dose
radiation for people working or living near nuclear power stations [29]. Therefore,
the leukaemia as a whole are the type of tumour most frequently induced by ionis-
ing radiation. On the contrary, lymphomas are very rarely associated to this kind of
exposure and the risk is practically similar to that of general population [21].

Chemicals Compounds

A higher risk of leukaemia has been identified for occupational exposure to ben-
zene, formaldehyde and dioxins. Also organic solvents, agriculture pesticides have
been associated to an increased risk. Benzene deserves a particular attention because
it is a chemical among the most studied in the last century, with a clear evidence of
a negative effect of acute and chronic exposure on blood system both in animal and
humans. In particular, chronic and heavy exposures are a powerful risk factor espe-
cially for acute myeloid leukaemia. Other tumours and different workplaces have
been investigated, but the results have not been supported by evocal epidemiologi-
cal studies. Some authors have suggested that a chronic exposure to high level of
airborne benzene may cause a risk excess for lymphomas, multiple myeloma and
other haematopoietic malignancies [30].

Numerous epidemiological analyses have confirmed the association of lympho-
mas with different chemicals such as herbicides, insecticides and fertilisers com-
pounds. Farmers are an occupational category very exposed because agriculture
chemicals could be all potentially carcinogenic and lead to a chronic immunological
stimulation [31]. Some studies have demonstrated very high risks of NHL for a
frequent usage of herbicides, highlighting a correlation between exposure time and
lymphomas risk. However, some authors have hypothesise that the striking increase
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of incidence occurred in the last two decades could be due to the widespread use
of herbicides, in particular 2, 4-dichlorophenoxyacetic acid [32, 33].

Finally, it is important to mention the role played by anti-tumour treatment in
co-operation to the development of haematic cancers. There is the possibility that
some chemotherapeutic regimens and radiotherapy can induce AML. A second
AML is more frequently associated to treatment for HL. and MM,

In all with a latency of 5-10 years, accounting for 10-20 % of all the leukaemia
of this type [34].

Ultraviolet Radiations (UVR) and Sun Exposure

A possible association between UVR and growth of incidence of lymphomas has
been carefully studied. In 1990s some analyses found a risk increase of NHL
correlated with the intensity of UVR [35]. The radiations would have an immuno-
suppressive effect and thus they would be able to favour cancerogenesis of lym-
phatic system. Nevertheless, several authors have not confirmed completely this
hypothesis and have found no or only a weak correlation [21, 36, 37]. A more recent
study of 2004 has reported that sun exposure was linked to a decreased risk of NHL,
confirming the lack of any association with UVR [38].

Socio-Economic Status (SES)

Cancer is a chronic disease whose occurrence is closely related to SES. It is possible
to assess that it is a real “social disease” and that the elderly are the individuals most
affected by a poor SES [39, 40]. NHL is not an exception and some studies have
found that mortality and survival are correlated to the deprivation level of patients.
A Danish population-based study observed that mortality was 40 % higher in
patients suffering from NHL with a lower attained educational level. In addition,
mortality grows in unemployed individuals, with low income and singles. This
prognostic disadvantage could be due to difficulties of access to health care, with a
consequent more advanced disease stage at diagnosis [41].

A recent study has found that also AML is correlated with SES. Particularly, in
UK mortality was nearly 50 % higher for the most deprived group. Moreover, a
gradient was observed for HD, differing in accordance of the patient’s age. A protec-
tive social environment (in young adults) or an overcrowded social context (in chil-
dren and in the elderly) was related to an excess of risk. The study did not found any
linear association for leukaemia [42]. The same authors in a very large population-
based study have found that the most deprived individual were less likely to undergo
bone marrow transplant even after adjusting for confounding factors. These results
are in accordance with a further investigation demonstrating an association between
low survival and blue-collar workers both in AML and MM [43].
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Fig. 1.2 Haematopoietic system cancers: age curves of incidence and mortality in the more devel-
oped countries by site and gender (rates per 100,000)

Descriptive Epidemiology

Age Distribution

Figure 1.2 displays age curves by sex of incidence and mortality for each hema-
tological tumour site in more developed regions. For NHL the age curve showed
an increase quite stable both in incidence and mortality up to older individuals.
Rates of women were lower than those of men. Rates in both sexes did not exceed
9 cases per 100,000 and 2 per 100,000 until 40 years of age, for incidence and
mortality respectively. Afterwards at 75 years incidence reached 83 cases per
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100,000 in men and 56 in women, while mortality 50 in men and 33 in women.
The initial gap between mortality and incidence decreased progressively with
age and after 70 years the two indexes were very similar. Out of total NHL new
cases, those occurring over 70 years were 42 and 51 % in men and women respec-
tively, while deaths achieved 58 and 69 %. Practically more than half of newly
diagnosed tumours and more than 2/3 of deaths were diagnosed in elderly women
[1, 44].

Leukaemia showed incidence curves different from others considered haemato-
poietic neoplasm. In fact, there was a first incidence peak within the first year of age
(5 and 4 incident cases per 100,000 in men and women respectively), followed by a
successive decline up to 15 years old adolescents; finally incidence rates started to
increase very quickly reaching a second peak at 75 and more years (77 and 41 cases
per 100,000 in men and women respectively). As for mortality, the curve did not
have the early decline, but the rates began to increase since birth in both sexes.
Mortality grew up at a quicker pace than incidence and, over 75 years, the beginning
gap between incidence and mortality disappeared (65 and 35 deaths per 100,000 in
men and women respectively). Out of the total leukaemia, in the elderly the percent-
ages of new cases (45 and 50 % in men and women respectively) and deaths (58 and
64 %) were very high and similar to those of NHL.

These curves were in accordance with a tumour hitting in paediatric age. For
example, acute lymphoid leukaemia (ALL) is a subtype typical of children, not
frequent in adulthood. Nevertheless most cases of leukaemia occurred in middle
aged adults and in elderly. In particular, AML presents a median age at diagnosis of
64 years and therefore is mainly an adults’ disease. Also CML arises seldom in
children or adolescents, while many cases occur in older people. In a similar way,
CLL is a disease of the elderly, with a median age of 70 years. For this reason it is
the more common leukaemia subtype in more developed countries.

Among hematological malignancies MM was the tumour decidedly most
characteristic of older age, with a median age of onset of about 65-70 years. Until
40 years incidence and mortality remained lower than 2 cases per 100,000, after-
wards new cases grew exponentially, reaching values of 39 (in men) and 24 (in
women) cases per 100,000 in the aged 75 or more years. Also mortality rates
increased strikingly and reached 31 and 20 deaths. The new cases of MM occurring
over 70 years were 52 and 58 % in men and women respectively, while deaths
reached the highest values of 64 and 71 %, confirming that this is the cancer more
common in the elderly among all hematological types.

HL is not a tumour of old age. It presents two peaks in childhood and adulthood,
primarily hitting young adults usually between 25 and 30 years and then older adults
after 50. The age curve in Figure 1.2a shows in fact a first increase of incidence and
mortality rates in both sexes in children, reaching a peak at 15 years. Then rates
almost levelled off and increased, only slightly, with a successive peak over 75
years. The rates were a little bit higher in men than women. Only 13 % in men and
15 % in women of newly cases was diagnosed in elderly over 70 years, while 31 %
and 41 % of deaths occurred in the elderly, confirming that this tumour affects
prevalently young people.
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WORLD MACROAREAS

(colours used in Tables 1-4 tc
distinguish the macroareas by
continent)

1 - Eastern Africa

2 - Middle Africa

3 - Northern Africa

4 - Southern Africa

6 - Western Africa

6 - Caribbean

7 - Central America

8- South America

9 - North America

10 - Eastern Asia

11 - South-Eastern Asia
12 - South-Central Asia
13 - Western Asia

14 - Eastern Europe

15 - Northern Europe
16 - Southern Europe
17 - Western Europe
18 - Australia / New Zealand
19 - Melanesia

20 - Micronesia

21 - Polynesia

Fig. 1.3 WORLD MACROAREAS. Source: American Cancer Society — Global Cancer Facts &
Figures 2007

Apart HL, these data confirmed that hematological tumours constituted a very
high burden and, due to the ageing of population, they will be a major challenge
which health systems must to cope with.

Geographic Distribution

Each broad hematological entity comprehends subtypes with different genetic pro-
files and immunophenotype. Each subtype has different histopathology, clinical
procedures and epidemiological picture. These patterns correspond to different epi-
demiological profile which have a particular distribution across countries. Moreover,
the distribution by area is partly caused by various etiological factors according to
their prevalence in a specific geographical region. Notwithstanding, owing to the
not clear knowledge of aetiology, it is difficult to explain exhaustively the different
distribution according to the spread of determined risk factors confounded also by
the huge differences in socio-economic status of people resident in the different
macro-areas.

Substantial variations in incidence and mortality across the world have been
observed, like shown in Figure 1.3 and Tables 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7 and
1.8. Figure 1.3 shows how the macro-regions have been defined (according to sub-
continental areas assessed by WHO) and on the right side of the figure the macro-
regions differently coloured on the basis of the considered continent. In Tables 1.7
and 1.8 the incidence and mortality age standardised rates (ASR, world standard
per 100,000), the crude rates and the yearly numbers of cancers estimated in 2008,
by sex and two age groups (0—-69 and 70 or more years) are listed [1].
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Table 1.1 Incidence and mortality by world macro-areas, site and gender. Numbers, crude rates
and ASR(W)

HODGKIN LYMPHOMA-INCIDENCE

Aged 0-69 years - MEN Aged 70 years and more - MEN
Eastern Asia 3572 0.5 0.4 Micronesia 0 00 0.0
Polynesia 1 0.3 0.4 Polynesia 0 00 0.0
Melanesia 14 0.3 0.5 South-Eastern Asia 116 1.3 1.3
Middle Africa 229 0.4 0.6 Caribbean 20 2.0 1.8
Western Africa 807 0.6 0.6 Melanesia 1 16 1.8
South-Eastern Asia 1913 0.7 0.7 Eastern Asia 840 2.0 2.0
Caribbean 195 1.0 1.0 Southern Africa 10 1.9 2.0
Central America 671 0.9 1.0 Western Africa 59 27 25
South-Central Asia 8008 0.9 1.0 Northern Africa 74 28 2.8
Sub-Saharan Africa 3170 0.8 1.0 Middle Africa 25 29 2.9
Southern Africa 300 1.1 1.1 Central & Eastern Europe 272 2.9 2.9
World 36042 1.1 1.1 South-Central Asia 672 3.0 3.0
South America 2162 1.2 1.2 World 4223 3.0 3.0
Micronesia 4 1.5 1.4 South America 247 34 3.4
Eastern Africa 1834 1.2 1.7 Central America 91 35 3.4
Northern Africa 1650 1.6 1.7 Western Asia 109 3.8 3.8
Central & Eastern Europe 2840 22 2.0 Australia/New Zealand 40 3.9 3.8
Western Asia 2134 1.9 2.0 Northern Europe 178 3.9 3.9
Western Europe 1911 2.3 21 Western Europe 376 3.9 3.9
Australia/New Zealand 298 2.6 2.4 Sub-Saharan Africa 244 40 4.0
Northern America 4293 2.7 25 Southern Europe 343 4.3 4.2
Northern Europe 1217 2.8 215) Northern America 600 4.7 4.7
Southern Europe 1988 3.0 2.6 Eastern Africa 150 6.1 6.1
Aged 0-69 years - WOMEN Aged 70 years and more - WOMEN

o Crude ASR . Crude ASR
MACROAREA I\ Rate MACROAREA N Rate W
Micronesia 0 00 0.0 Melanesia 0 0.0 0.0
Polynesia 0 0.0 0.0 Micronesia 0 0.0 0.0
Melanesia 5 0.1 0.1 Polynesia 0 0.0 0.0
Eastern Asia 1758 0.2 0.2 Western Africa 7 03 0.3
Middle Africa 161 0.3 0.4 Southern Africa 5 06 0.6
South-Central Asia 3812 05 05 Middle Africa 10 0.9 0.9
South-Eastern Asia 1358 0.5 0.5 South-Central Asia 262 1.0 1.0
Western Africa 571 04 0.5 Eastern Asia 566 1.1 1.0
South America 1226 0.7 0.6 Sub-Saharan Africa 77 1.0 1.0
Sub-Saharan Africa 1801 05 0.6 Central & Eastern Europe 291 1.5 15
Central America 536 0.7 0.7 World 3543 1.8 1.8
Southern Africa 191 07 07 South-Eastern Asia 197 1.7 1.8
World 24111 08 07 Eastern Africa 55 1.8 1.8
Eastern Africa 878 06 0.8 Caribbean 24 20 i)
Caribbean 187 0.9 0.9 Western Europe 345 23 2.3
Northern Africa 1087 1.1 1.1 Australia/New Zealand 31 23 2.3
Western Asia 1455 14 1.4 South America 233 23 2.3
Australia/New Zealand 227 20 1.9 Northern Europe 182 27 2.8
Central & Eastern Europe 2935 2.2 1.9 Central America 96 29 2.8
Western Europe 1621 2.0 1.9 Northern Africa 88 27 2.8
Northern Europe 921 241 2.0 Western Asia 112 3.0 3.0
Northern America 3579 23 241 Southern Europe 398 3.3 3.3
Southern Europe 1604 24 23 Northern America 642 3.5 3.4

*Age-Standardised Rates, World standard (per 100,000)
Source: GLOBOCAN 2008, IARC.
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Table 1.2 Incidence and mortality by world macro-areas, site and gender. Numbers, crude rates

and ASR(W)

Aged 0-69 years - MEN

MACROAREA

Micronesia
Polynesia

Eastern Asia
Australia/New Zealand
Western Europe
Northern America
Northern Europe
South America
South-Eastern Asia
Southern Europe
Caribbean

Central America
Melanesia

Middle Africa
South-Central Asia
Western Africa
World

Central & Eastern Europe
Southern Africa
Sub-Saharan Africa
Northern Africa
Western Asia
Eastern Africa

Aged 0-69 years - WOMEN

Micronesia
Polynesia
Australia/New Zealand
Eastern Asia
Melanesia

Western Europe
Northern America
Northern Europe
South America
Caribbean

Central America
Middle Africa
South-Central Asia
South-Eastern Asia
Southern Europe
World

Central & Eastern Europe
Western Africa
Southern Africa
Sub-Saharan Africa
Eastern Africa
Northern Africa
Western Asia

*Age-Standardised Rates, World standard (per 100,000)

Source: GLOBOCAN 2008, IARC.

N° Crude ASR
Rate (W)
0 00 0.0
0 00 0.0
1204 0.2 0.1
26 02 0.2
226 0.3 0.2
497 03 0.3
154 04 03
607 0.3 0.3
1050 0.4 0.4
345 05 04
106 05 05
306 04 0.5
13 03 05
187 03 05
4053 0.5 0.5
653 0.5 0.5
14964 05 0.5
1079 08 07
229 0.8 0.9
2564 0.7 0.9
1298 1.3 1.4
1436 1.3 1.4
1495 1.0 15
0 00 0.0
0 00 0.0
18 02 0.1
671 0.1 0.1
5 0.1 0.1
132 0.2 0.1
388 02 0.2
119 03 0.2
352 02 0.2
63 03 03
176 02 03
140 02 03
2036 0.2 0.3
790 03 03
218 03 03
9002 0.3 0.3
754 0.6 04
478 0.3 0.4
148 05 0.5
1492 04 05
726 0.5 0.6
847 0.9 0.9
941 09 0.9

HODGKIN LYMPHOMA - MORTALITY
Aged 70 years and more - MEN

MACROAREA

Polynesia
Micronesia
South-Eastern Asia
Eastern Asia
Melanesia
Northern America
Western Europe
Northern Europe
Australia/New Zealand
South America
Central & Eastern Europe
Southern Africa
World

Caribbean

Western Africa
Southern Europe
Middle Africa
Northern Africa
South-Central Asia
Western Asia
Central America
Sub-Saharan Africa
Eastern Africa

Aged 70 years and more - WOMEN

Polynesia
Micronesia
Melanesia

Western Africa
Southern Africa
Eastern Asia
Middle Africa
South-Central Asia
Sub-Saharan Africa
Central & Eastern Europe
Western Europe
World
Australia/New Zealand
Northern Europe
Northern America
South America
Eastern Africa
South-Eastern Asia
Southern Europe
Western Asia
Caribbean

Central America
Northern Africa

N° Crude ASR
Rate (W)
0 00 0.0
0 00 0.0
103 1.2 1.2
597 1.4 1.4
1 16 1.8
261 2.0 1.9
197 241 1.9
91 20 1.9
20 1.9 1.9
158 22 241
209 22 22
1 21 2.2
3292 23 23
31 31 28
72 33 3.0
249 31 3.0
28 32 33
88 34 34
779 35 35
106 37 3.7
113 44 4.3
289 48 438
178 7.3 7.3

N O oo

o

501

264
80
245
203
2644
19
114
309
155
58
200
237
96
34
93
94
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Table 1.3 Incidence and mortality by world macro-areas, site and gender. Numbers, crude rates

and ASR(W)

NON HODGKIN LYMPHOMA - INCIDENCE
Aged 70 years and more - MEN

Aged 0-69 years - MEN

Eastern Asia
Micronesia
South-Central Asia
Caribbean

Central America
Central & Eastern Europe
Western Africa
South America
Middle Africa
World
Sub-Saharan Africa
Southern Africa
South-Eastern Asia
Western Asia
Eastern Africa
Melanesia
Polynesia

Northern Africa
Southern Europe
Western Europe
Northern Europe
Australia/New Zealand
Northern America

Age 0-69 years - WOMEN

MACROAREA

Eastern Asia
South-Central Asia
Caribbean

Central & Eastern Europe
Micronesia

South America
Central America
Melanesia

Western Africa
World
South-Eastern Asia
Eastern Africa
Sub-Saharan Africa
Southern Africa
Western Asia
Polynesia

Northern Africa
Middle Africa
Southern Europe
Western Europe
Northern Europe
Australia/New Zealand
Northern America

21252 2.8 2.5
5 1.8 2.6
20935 24 29
645 33 34
2491 35 4.0
6227 4.9 4.0
4509 3.1 4.0
7211 3.9 4.3
1754 2.9 4.5
141282 43 4.6
13549 35 4.7
1100 4.0 4.8
11926 4.3 5.0
4566 4.1 5.1
6186 4.1 5:3
162 3.8 5.5
16 4.9 5.9
5841 58 7.1
6827 102 7.6
9284 113 7.9
5348 123 8.9
1637 14.2 10.9
23360 14.8 11.9
N° Crude ASR
Rate (W,
13582 1.9 1.6
12375 15 1.8
477 24 24
5082 3.7 2.6
5 1.8 2.6
4751 2.6 257
1816 25 28
92 23 3.0
3271 23 3.0
97746 3.1 3.1
8322 3.0 3.2
4128 2.7 3.4
10193 2.6 3.4
908 32 3.6
3160 3.0 3.7
10 32 3.9
3477 3.5 4.3
1886 3.1 4.5
5050 7.6 5.6
6930 85 5.6
4024 9.3 6.3
1188 104 7.7
17213 11.0 83

Micronesia
South-Central Asia
Eastern Asia
Western Africa
Central America
Central & Eastern Europe
Sub-Saharan Africa
Eastern Africa
Southern Africa
Middle Africa
Caribbean

Western Asia
South-Eastern Asia
South America
Northern Africa
World

Polynesia
Southern Europe
Melanesia

Western Europe
Northern Europe
Australia/New Zealand
Northern America

0 00 0.0
3647 16.3 16.3
9599 225 22.2

556 25.3 24.3
646 25.1 24.8
2353 25.0 24.9
1550 25.7 25.6
630 257 25.7
132 257 25.9
232 26.7 27.0
274 273 274
946 33.1 33.0
2995 345 34.4
2706 37.8 36.7
994 38.1 38.2
58454 413 40.6

4 413 M43

4678 58.1 56.6

38 61.5 60.8
7148 749 727
3844 847 822
1114 108.2 104.2
15918 124.0 119.5

Aged 70 years and more - WOMEN

MACROAREA

Western Africa
South-Central Asia
Eastern Africa
Sub-Saharan Africa
Middle Africa
Eastern Asia
Central & Eastern Europe
Central America
South-Eastern Asia
Micronesia
Caribbean
Southern Africa
Northern Africa
Western Asia
South America
Melanesia

World

Polynesia
Southern Europe
Western Europe
Northern Europe
Australia/New Zealand
Northern America

*Age-Standardised Rates, World standard (per 100,000)
Source: GLOBOCAN 2008, IARC.

. Crude ASR

N°  Rate
237 89 89
2684 105 105
359 11.6 116
932 120 11.9
145 126 125
8815 167 15.9
3196 162 16.3
671 206 20.4
2361 203 20.4
2 229 207
261 212 21.0
191 214 21.0
746 232 233
934 246 245
2695 271 257
19 264 258
58049 307 295
4 320 329
6013 50.6 47.8
7827 532 50.9
3934 587 56.6
1061 793 756
16795 914 88.1
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Table 1.4 Incidence and mortality by world macro-areas, site and gender. Numbers, crude rates

and ASR(W)

NON HODGKIN LYMPHOMA - MORTALITY

Aged 0-69 years - MEN

., Crude ASR
MACROAREA |\ Rate (W
Eastern Asia 10641 14 1.2
Western Europe 2418 29 1.9
Caribbean 375 1.9 20
Central America 1226 1.7 2.0
Central & Eastern Europe 3194 25 2.0
South-Central Asia 14129 16 2.0
South America 3640 2.0 2.2
Northern Europe 1470 34 23
Southern Europe 2168 32 23
World 71570 22 23
Northern America 4739 3.0 24
Australia/New Zealand 397 34 25
Micronesia 5 18 26
Polynesia 8 24 32
Western Africa 3691 2.6 3.3
Western Asia 3008 2.7 3.4
South-Eastern Asia 8383 3.0 3.6
Middle Africa 1434 24 3.7
Southern Africa 848 3.1 3.8
Sub-Saharan Africa 11065 2.9 3.8
Eastern Africa 5092 3.4 4.3
Melanesia 136 32 4.6
Northern Africa 4568 4.5 5.6

Aged 0-69 years - WOMEN

Eastern Asia 5936 0.8 0.7
Central & Eastern Europe 2135 1.6 1.1
Western Europe 1486 1.8 1.1
Caribbean 242 12 1.2
South-Central Asia 8183 1.0 1.2
Micronesia 2 07 13
Southern Europe 1373 2.1 13
Central America 848 12 14
Northern Europe 923 241 14
South America 2480 1.3 1.4
Northern America 3209 241 1.5
World 46123 15 1.5
Australia/New Zealand 249 22 1.6
Polynesia 5 16 22
South-Eastern Asia 5768 2.1 23
Western Asia 2057 2.0 2.4
Western Africa 2711 1.9 2.5
Melanesia 78 19 2.6
Eastern Africa 3428 2.2 2.8
Sub-Saharan Africa 8401 22 2.8
Southern Africa 699 2.5 2.9
Northern Africa 2748 2.8 3.4
Middle Africa 1563 26 3.7

Aged 70 years and more - MEN

. Crude ASR
MACROAREA |\ Rate (W
Micronesia 0 00 0.0
South-Central Asia 3357 15.0 15.0
Eastern Asia 7631 17.9 17.4
Central & Eastern Europe 1721 18.3 18.2
Caribbean 204 20.3 19.6
Central America 527 20.4 20.0
Western Africa 535 243 234
Southern Africa 125 243 245
Eastern Africa 606 24.8 24.8
Sub-Saharan Africa 1498 24.8 24.8
South America 1865 26.0 25.4
Western Asia 733 25.7 25.6
World 37914 26.8 26.1
Middle Africa 232 26.7 26.9
South-Eastern Asia 2825 326 325
Southern Europe 2998 37.2 35.1
Northern Africa 953 36.5 36.6
Western Europe 4086 42.8 40.4
Polynesia 4 413 413
Northern Europe 2221 48.9 457
Northern America 6639 51.7 47.8
Australia/New Zealand 616 59.8 55.1
Melanesia 36 58.2 57.6

Aged 70 years and more - WOMEN

Micronesia 0 00 0.0
Western Africa 213 8.0 8.0
South-Central Asia 2508 9.8 9.8

Central & Eastern Europe 2135 10.8 10.6
Eastern Africa 335 10.8 10.8
Sub-Saharan Africa 858 11.0 11.0
Eastern Asia 6376 121 11.2
Middle Africa 141 122 122
Caribbean 172 14.0 13.6
Central America 504 154 15.0
Western Asia 674 17.8 17.6
World 35992 18.8 17.6
South America 1863 18.7 17.9
South-Eastern Asia 2120 18.3 18.2
Southern Africa 169 19.0 18.6
Northern Africa 658 20.5 20.6
Melanesia 18 25.0 24.5
Southern Europe 3400 28.6 25.7
Western Europe 4369 29.7 26.3
Northern Europe 2270 33.9 29.8
Polynesia 4 32.0 329
Northern America 7495 40.8 36.0
Australia/New Zealand 568 424 38.1

*Age-Standardised Rates, World standard (per 100,000)

Source: GLOBOCAN 2008, IARC.
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Table 1.5 Incidence and mortality by world macro-areas, site and gender. Numbers, crude rates

and ASR(W)

Aged 0-69 years - MEN

Micronesia
Melanesia

Western Africa
Eastern Asia
South-Central Asia
Sub-Saharan Africa
South-Eastern Asia
Middle Africa
Central America
Eastern Africa
Southern Africa
World

Central & Eastern Europe
South America
Polynesia

Western Asia
Northern Africa
Caribbean
Southern Europe
Western Europe
Northern Europe
Australia/New Zealand
Northern America

MULTIPLE MYELOMA - INCIDENCE
Aged 70 years and more - MEN

Aged 0-69 years - WOMEN

MACROAREA

Micronesia
Melanesia

Eastern Asia
Western Africa
South-Central Asia
Sub-Saharan Africa
South-Eastern Asia
Eastern Africa
Middle Africa
Southern Africa
World

Central America
South America
Central & Eastern Europe
Northern Africa
Western Asia
Caribbean

Western Europe
Northern Europe
Australia/New Zealand
Northern America
Southern Europe
Polynesia

0 00 0.0
3 01 041
232 02 03
3523 0.5 04
3879 04 0.6
1403 04 0.7
1780 0.6 0.8
265 04 0.9
499 0.7 0.9
701 05 0.9
205 0.7 1.1
30934 0.9 1.1
2076 1.6 1.2
1861 1.0 1.2
3 09 1.2
998 09 1.3
1018 1.0 1.4
274 1.4 1.5
2204 33 2.2
3078 3.7 23
1620 3.7 25
459 4.0 29
6256 4.0 3.0
N° Crude ASR
Rate (W)
0 00 0.0
3 01 041
2915 04 03
238 02 03
3288 04 0.5
1145 0.3 0.5
1554 0.6 0.6
482 0.3 0.6
240 04 0.7
185 0.7 0.8
24824 0.8 0.8
432 0.6 0.8
1495 0.8 0.9
2240 16 1.0
744 0.7 1.0
725 0.7 1.0
242 12 1.2
2144 2.6 1.6
1143 26 1.7
324 28 2.0
4346 2.8 2.0
2078 3.1 2.0
6 19 27

Melanesia

Western Africa
Middle Africa
South-Eastern Asia
Eastern Africa
Sub-Saharan Africa
South-Central Asia
Eastern Asia
Northern Africa
Central America
Central & Eastern Europe
Western Asia
South America
Southern Africa
World

Caribbean
Micronesia
Southern Europe
Northern Europe
Western Europe
Polynesia

Northern America
Australia/New Zealand

23989

2 32 3.0
99 45 46
50 58 5.6

545 6.3 6.3

156 6.4 6.4
385 64 6.4
1469 6.6 6.6
3024 7.1 7.0
222 85 85
251 9.7 9.6
1116
372
1042
80 15.6

188
2 297
2686
1860
4063
4 413
6191
567

18.4
28.4
321
39.3
41.0
41.3
46.6

55.1 52.0

Aged 70 years and more - WOMEN

MACROAREA

Polynesia
Melanesia

Western Africa
Middle Africa
South-Central Asia
South-Eastern Asia
Sub-Saharan Africa
Eastern Asia
Eastern Africa
Northern Africa
Central America
Southern Africa
Central & Eastern Europe
Western Asia
South America
World

Caribbean
Northern Europe
Southern Europe
Micronesia
Western Europe
Northern America
Australia/New Zealand

*Age-Standardised Rates, World standard (per 100,000)
Source: GLOBOCAN 2008, IARC.

23079

. Crude ASR

it Rate (W)

498 43 43
358 46 4.6
2823 54 5.1
166 54 5.5
193 6.0 6.0
210 64 6.5
61 68 7.0
1465 74 7.6
323 85 85
1143

199
1732
3202

2 229
4105
5430
441
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Table 1.6 Incidence and mortality by world macro-areas, site and gender. Numbers, crude rates

and ASR(W)

Aged 0-69 years - MEN

MACROAREA

Micronesia
Melanesia

Western Africa
Eastern Asia
South-Central Asia
Sub-Saharan Africa
World

Polynesia
South-Eastern Asia
Eastern Africa
Central America
Central & Eastern Europe
South America
Southern Africa
Middle Africa
Western Europe
Western Asia
Southern Europe
Australia/New Zealand
Caribbean
Northern Africa
Northern America
Northern Europe

MULTIPLE MYELOMA - MORTALITY
Aged 70 years and more - MEN

Aged 0-69 years - WOMEN

Polynesia
Melanesia

Eastern Asia
Western Africa
Eastern Africa
South-Eastern Asia
World
South-Central Asia
Sub-Saharan Africa
Middle Africa
Central & Eastern Europe
Southern Europe
Southern Africa
South America
Western Europe
Central America
Northern Europe
Northern America
Western Asia
Australia/New Zealand
Northern Africa
Caribbean
Micronesia

N° Crude ASR
EICEAL)
0 00 0.0
3 01 041
204 041 0.3
2217 0.3 0.3
3043 04 05
1235 0.3 0.6
18566 0.6 0.6
2 06 07
1394 05 07
621 0.4 0.8
425 0.6 0.8
1298 1.0 0.8
1407 0.8 0.9
173 0.6 0.9
237 04 0.9
1376 1.7 1.0
732 0.7 1.0
981 15 1.0
183 16 1.1
196 1.0 14
886 0.9 1.2
2419 15 1.2
769 1.8 1.2
0 00 0.0
3 01 041
1756 0.2 0.2
214 0.2 0.3
422 0.3 0.5
1246 0.4 0.5
15406 05 0.5
2978 04 05
1002 03 05
209 0.3 0.6
1334 1.0 0.6
828 1.2 0.7
157 0.6 0.7
1167 06 0.7
954 1.2 0.7
370 05 0.7
553 1.3 0.8
1709 141 0.8
542 05 0.8
148 13 09
643 0.6 0.9
171 09 0.9
2 07 1.3

MACROAREA

Melanesia

Western Africa
Middle Africa
Eastern Asia
South-Central Asia
Eastern Africa
Sub-Saharan Africa
South-Eastern Asia
Northern Africa
Central America
Central & Eastern Europe
Western Asia
South America
World

Southern Africa
Caribbean
Southern Europe
Micronesia
Northern America
Western Europe
Northern Europe
Australia/New Zealand
Polynesia

Aged 70 years and more - WOMEN

Polynesia
Melanesia

Western Africa
South-Central Asia
South-Eastern Asia
Middle Africa
Eastern Asia
Sub-Saharan Africa
Eastern Africa
Central America
Northern Africa
Central & Eastern Europe
Western Asia
Southern Africa
World

South America
Caribbean
Southern Europe
Northern America
Western Europe
Micronesia
Northern Europe
Australia/New Zealand

*Age-Standardised Rates, World standard (per 100,000)
Source: GLOBOCAN 2008, IARC.

2
103
54
2685
1479
165
407
595
242
249
971
340
962
19229
85
177
2183
2
3952
3076
1507
396
4

0

0

92
929
487
49
2513
366
161
204
207
1305
269
64
19252
1082
205
2424
3977
3319

1599
364

3.2
4.7
6.2
6.3
6.6
6.7
6.7
6.9
9.3
9.7
10.3
11.9
13.4
13.6
16.5
17.6
271
29.7
30.8
32.2
33.2
38.5
41.3

. Crude ASR
Rate

W)

35.4
41.3
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Table 1.7 Incidence and mortality by world macro-areas, site and gender. Numbers, crude rates
and ASR(W)

LEUKAEMIA - INCIDENCE

Aged 0-69 years - MEN Aged 70 years and more - MEN
Western Africa 2276 16 2.2 Middle Africa 62 7.1 7.3
Eastern Africa 2653 1.7 24 Western Africa 246 112 10.9
Sub-Saharan Africa 6616 1.7 2.4 South-Central Asia 3235 145 14.4
Middle Africa 1092 18 26 Sub-Saharan Africa 888 14.7 147
Southern Africa 595 22 26 Melanesia 9 146 153
Melanesia 108 26 3.0 Eastern Africa 408 16.7 16.7
Caribbean 616 3.1 3.3 South-Eastern Asia 1537 17.7 17.7
South-Central Asia 26138 3.0 3.3 Northern Africa 523 20.1 20.0
Northern Africa 3221 32 3.8 Central America 555 215 20.7
Micronesia 10 37 4.0 Eastern Asia 9230 21.7 213
South America 7289 4.0 43 Micronesia 2 29.7 284
South-Eastern Asia 11963 4.3 4.6 Caribbean 307 30.6 28.9
World 143446 4.4 4.6 Western Asia 909 319 31.6
Eastern Asia 38325 50 4.8 South America 2391 334 3241
Western Asia 4604 4.1 4.8 Southern Africa 172 335 344
Central America 3692 52 5.3 World 52010 36.8 35.8
Central & Eastern Europe 8115 6.3 5.6 Central & Eastern Europe 4136 43.9 43.7
Polynesia 17 52 6.0 Polynesia 5 516 514
Northern Europe 3472 80 6.5 Southern Europe 5069 62.9 59.9
Southern Europe 5251 7.8 6.6 Northern Europe 3134 69.1 66.0
Western Europe 7024 85 6.6 Western Europe 6860 71.9 68.9
Northern America 15751 10.0 8.8 Australia/New Zealand 987 959 90.1
Australia/New Zealand 1234 10.7 941 Northern America 12233 95.3 90.2
Aged 0-69 years - WOMEN Aged 70 years and more - WOMEN

o Crude ASR . Crude ASR
MACROAREA N Rate (W) MACROAREA Rate (W)
Eastern Africa 2008 1.3 1.6 Micronesia 0 00 0.0
Sub-Saharan Africa 5001 13 1.7 Middle Africa 24 241 21
Western Africa 1751 1.2 1.8 Eastern Africa 153 4.9 5.0
Southern Africa 454 16 1.8 Melanesia 4 56 57
Middle Africa 788 13 1.9 Sub-Saharan Africa 586 7.5 7.6
Melanesia 79 1.9 21 South-Central Asia 2080 8.2 8.1
South-Central Asia 19013 23 25 Southern Africa 94 105 10.8
Micronesia 6 22 25 Northern Africa 361 112 11.4
Northern Africa 2330 23 2.6 Western Africa 315 11.8 11.6
Caribbean 530 2.7 2.7 South-Eastern Asia 1470 12.7 12.6
South America 5850 3.2 3.3 Eastern Asia 7099 13,5 13.1
World 111347 35 3.6 Central America 500 15.3 14.7
Western Asia 3467 3.3 3.7 Western Asia 590 156 15.3
Central & Eastern Europe 6856 5.0 4.0 Caribbean 253 206 18.9
South-Eastern Asia 10937 39 4.2 South America 2258 227 213
Eastern Asia 31455 4.4 4.2 World 43631 22.7 21.7
Northern Europe 2305 53 4.4 Central & Eastern Europe 4435 225 225
Western Europe 4698 58 4.6 Polynesia 4 32.0 329
Central America 3269 45 4.7 Southern Europe 4373 36.8 33.8
Polynesia 14 45 53 Northern Europe 2556 38.1 35.5
Southern Europe 4122 6.2 5.5 Western Europe 6010 40.8 37.6
Northern America 10617 6.8 6.0 Australia/New Zealand 731 546 50.2
Australia/New Zealand 798 7.0 6.1 Northern America 10322 56.2 51.8

*Age-Standardised Rates, World standard (per 100,000)
Source: GLOBOCAN 2008, IARC.
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Table 1.8 Incidence and mortality by world macro-areas, site and gender. Numbers, crude rates
and ASR(W)

LEUKAEMIA - MORTALITY
Aged 0-69 years - MEN Aged 70 years and more - MEN

., Crude ASR . Crude ASR
MACROAREA N Rate (W MACROAREA \ Rate (W
Polynesia 5 15 1.6 Middle Africa 64 74 75
Western Africa 2159 1.5 2.0 Western Africa 240 10.9 10.7
Eastern Africa 2503 1.7 2.2 Sub-Saharan Africa 875 145 145
Sub-Saharan Africa 6236 1.6 2.2 Melanesia 9 146 153
Southern Africa 538 2.0 2.3 South-Central Asia 3451 154 154
Middle Africa 1036 1.7 2.4 Eastern Africa 401 164 16.4
South-Central Asia 20566 2.4 2.6 South-Eastern Asia 1492 172 17.2
Northern Europe 1490 3.4 26 Eastern Asia 8333 19.5 19.2
Western Europe 3039 37 26 Northern Africa 519 199 19.8
Caribbean 503 26 27 Central America 561 21.8 20.9
Australia/New Zealand 408 35 28 Caribbean 280 279 26.6
Melanesia 104 25 2.9 Micronesia 2 29.7 284
Northern America 5494 35 2.9 Western Asia 838 29.4 29.41
Southern Europe 2656 4.0 3.0 World 44258 31.3 30.3
South America 5534 3.0 3.2 South America 2296 32.0 30.7
World 99297 3.0 3.2 Southern Africa 170 33.1 34.1
Northern Africa 2977 3.0 3.4 Central & Eastern Europe 3499 37.2 36.7
Eastern Asia 28140 3.7 3.5 Polynesia 4 413 413
Central & Eastern Europe 5346 4.2 3.5 Northern Europe 2456 54.1 50.3
Micronesia 8 30 37 Southern Europe 4738 58.8 54.7
Western Asia 3791 34 3.9 Western Europe 5888 61.7 57.8
Central America 2649 37 3.9 Australia/New Zealand 668 64.9 59.5
South-Eastern Asia 10351 3.7 4.0 Northern America 8349 65.0 59.9

Aged 0-69 years - WOMEN Aged 70 years and more - WOMEN

Micronesia 0 00 0.0 Middle Africa 238 20 20
Polynesia 4 13 14 Eastern Africa 152 49 4.9
Eastern Africa 1898 1.2 15 Melanesia 4 56 5.7
Southern Africa 419 15 1.6 Sub-Saharan Africa 557 7.1 7.2
Sub-Saharan Africa 4736 1.2 1.6 South-Central Asia 2142 84 8.3
Northern Europe 980 2.3 1.7 Southern Africa 87 98 10.0
Western Africa 1671 1.2 1.7 Northern Africa 343 10.7 10.7
Western Europe 1958 24 1.7 Western Africa 295 11.1 10.9
Australia/New Zealand 251 22 1.8 South-Eastern Asia 1353 11.7 11.6
Middle Africa 748 12 1.8 Eastern Asia 6310 12.0 11.6
Northern America 3477 22 1.8 Western Asia 535 14.1 137
South-Central Asia 15068 1.8 2.0 Central America 495 152 145
Southern Europe 1773 27 2.0 World 36723 19.1 18.0
Caribbean 425 21 24 Caribbean 251 204 188
Melanesia 76 19 2.1 Central & Eastern Europe 3815 19.4 18.9
Central & Eastern Europe 4377 3.2 2.4 South America 2127 21.4 20.1
Northern Africa 2164 22 2.4 Micronesia 2 229 207
South America 4398 24 25 Northern Europe 2155 321 28.3
World 76883 24 25 Southern Europe 3996 33.6 29.9
Eastern Asia 22502 32 3.0 Western Europe 5356 36.4 31.9
Western Asia 2926 2.8 3.1 Northern America 6751 36.7 32.1
Central America 2306 3.2 3.4 Polynesia 4 320 329
South-Eastern Asia 9462 34 3.6 Australia/New Zealand 527 394 34.2

*Age-Standardised Rates, World standard (per 100,000)
Source: GLOBOCAN 2008, IARC.
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As regards developing countries, the rates were low, but the data from Asia and
Africa in particular, have to be taken with caution owing to the low percentage of
population observed by cancer registries, which must afford a hard challenge to
provide complete and reliable data.

Considering all hematological tumours, and comparing the incidence and mor-
tality rates in developing and developed countries, it is possible to individuate two
specific patterns; in contrast to incidence which was always higher in Europe,
Australia and Northern America both in younger and older age groups and in both
sexes, mortality under 70 years had a less clear worldwide distribution, with devel-
oping countries showing often the highest rates. Only in the elderly, the developed
countries showed the highest mortality values.

Non Hodgkin’s Lymphomas

For NHL all more developed countries have higher incidence rates than developing
ones (Table 1.1): in men aged from 0 to 69 years, the values of men ranged from
2.5 in Eastern Asia to 11.9 in Northern America and those of women from 1.6 in
Eastern Asia to 8.3 in Northern America. In the elderly the rank of considered coun-
tries did not change but rates strikingly higher with respect younger patients were
recorded; in men rates ranged from 16.3 in South-Central Asia to 119.5 in Northern
America and in women from 8.9 in Western Africa to 88.1. A very huge gap was
observed between older and younger age groups: in more developed countries the
elderly showed rates 10 times higher than in younger people, both in women and men.

For mortality the rank of countries was less definite than for incidence (Table 1.2).
In younger age groups both in men and women the lowest rates (under the mean of
the world) were registered not only in developing countries but also in some devel-
oped areas. Not surprisingly the highest values were observed in African macro-
areas, probably due to a more diffuse exposure to infectious agent risks. A different
situation was reported in the elderly, with higher mortality rates registered in more
developed macro-areas, exception made for Central-Eastern Europe, while those
lower in countries of the third world. This model was very similar to that observed
for incidence, and a very wide difference between the elderly and younger people
was observed also for mortality (rates were about 10 times higher in older compared
to younger age group, in both sexes). Intriguing was the exception of Melanesia and
Polynesia which followed the Australian rates and the very low rates of Central and
Eastern Europe occurring for incidence and mortality in both sexes.

Among more developed countries, US had the tendency to show always rates
higher than those reported in European areas. In these countries and in North
America the most frequent histological types are nodal and follicular disease which
account for 30 % of NHL in US and 20 % in Europe; such types are rare in develop-
ing world [45, 46]. Asiatic countries more frequently show intermediate-grade,
high-grade diffuse aggressive [47] or peripheral T-cell NHL, extranodal disease,
strongly associated with EBV and human T-cell leukaemia/lymphoma virus type 1
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(HTLV-1) infection [48], whereas follicular lymphomas are rare. In Africa an excess
of high-grade NHL has been observed, while the follicular subtype is rare. Burkitt’s
lymphoma is very common, accounting for 25-44 % of all NHL [49] and occurring
more frequently in children with a peak around seven years and involving more
rarely older individuals.

Leukaemia

Like for NHL, also leukaemia incidence showed a clear pattern, similar in younger
and older age groups (Table 1.3). Both in young and elderly people, all developed
countries had the highest rates, followed by Central America, Asian countries and
lastly Africans. The mortality pattern was partially different (Table 1.4). For the
young group in both sexes Asian macro-areas had the highest rates followed by
Central America, Europe and Northern America and Africa ones. Considering
elderly patients the pattern was again similar to that of incidence with all developed
countries showing the highest rates followed by Central America, Asia and Africa.
The differences between the two age groups were striking, and in the developed
countries the elderly had rates 15 and 10 times higher than younger people in men
and women respectively. It is interesting to underline that many of the single coun-
tries at higher incidence (data not shown) often are those were in the recent past the
inhabitants could be exposed to radiations (depleted uranium bullets) or chemical
agents (defoliants as the orange agent) during the conflicts that bathed in blood
these for many years.

Multiple Myeloma

The country rank, reported for incidence of NHL and leukaemia, still recurred for
MM (Table 1.5). In fact, both in the two age groups and in both sexes the highest
rates were observed for developed countries followed by Central and South America
and African macro-regions. Central and Eastern Europe represented, as already
seen above, an exception within the European continent, showing much lower rates,
almost at level of developing countries.

The pattern observed for leukaemia mortality recurred also for MM (Table 1.6).
For the young group the highest rates were registered not only in the developed
countries, but also in some unexpected developing regions of Africa, Central
America and Asia. With respect to the elderly, the distribution returned to be “clas-
sic”, with more affluent countries having the highest rates, followed by macro-
regions with decreasing affluence. The exception of the low rates in Central and
Eastern Europe still remained as well as the bizarre behaviour of insular areas of
Oceania. The differences in incidence rates by age group were highest in affluent
areas with rates 17 and 11 times higher in the elderly than in younger people, for
men and women respectively. For mortality the same ratios increased to 34 and 19.
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Hodgkin’s Lymphoma

This hematological malignancy is typical of children and adolescents, representing
in the elderly only a very small part of all combined cancers. The incidence rates for
both sexes did not overcome 2.6 in the young group and 6.1 in the elderly, while
mortality rates did not exceed 1.5 in younger people and 7.3 in the elderly (Table 1.7).
In the younger group incidence pattern showed the “classic”, already observed, gra-
dient: developed countries had the highest rates followed, as usual, by the poorer
populations, in both sexes and age groups. Less definite was the rank for the elderly
with some African areas having rates among the highest in the world. The older
individuals of Northern America and Southern Europe had rates around 2 times
higher than the younger ones and in women this ratio was even lower, demonstrat-
ing that this tumour is prevalently a paediatric tumour.

This gradient was completely inverted for mortality (Table 1.8). The highest
rates were observed for African and Asian areas, followed by Central and South
America and, finally, by the affluent Western macro-areas. However, the rates were
so low that any comment is probably unreliable and it must be taken with caution.
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Fig. 1.4 (a) Incidence and mortality trend of Non-Hodgkin Lymphomas, Multiple Myeloma and
Leukemia in USA, UK (England & Wales) and Italy. MEN — Aged >70 years vs. the 55-69 ones
(ASR-W). (b) Incidence and mortality trend of Non-Hodgkin Lymphomas, Multiple Myeloma and
Leukemia in USA, UK (England & Wales) and Italy. WOMEN — Aged >70 years vs. the 55-69
ones (ASR-W)
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Fig. 1.4 (continued)

Time Trends

Figure 1.7 for men and Fig. 1.8 for women give incidence and mortality time trends
(age standardised rates according to world standard population) from 1988 to 2008
for NHL, leukaemia and MM, comparing middle aged adults (55-69 years) with the
elderly aged 70 or more years. The HL trends are not reported due to the low num-
bers and their instability in time.

We choose three examples of developed countries, having a high occurrence of
hematological malignancies, such as Italy and UK for Southern and Northern
Europe as well as US.

Incidence rates from 1988 to 2002 came from the IARC publication of Cancer
Incidence in five Continents, therefore directly observed by cancer registries (9 for
US, 5 for UK and 6 for Italy) [44], while the expected rates of 2008 were drawn
from the database of Globocan estimates [1], that came from modelling procedures,
and data for the 2003-2007 intermediate period were interpolated. For this reason
the more recent estimated part of trend should be interpreted cautiously.

Death certification data derived by WHO databank [50]. Italian mortality data for
2004 and 2005 not produced by ISTAT (the Italian national institute of statistics)
were interpolated [51].

Incidence and mortality trends were analysed by means of Join point regression
models, using the Joinpoint Regression Program in order to obtain the Annual
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Percent Changes (APCs) and the Joinpoints years (JPs). The time-trend is divided
into segments and the number of segments depends on the number of JPs. The JP
year is the point in time when we estimate a variation in time trend [52].

Non Hodgkin’s Lymphomas

NHL incidence rates increased in all the three countries, both sexes and age groups.
The largest variations were observed for UK, where all the rates grew about 3 %
yearly, with younger people showing a faster pace since 2003—2004. Over the whole
period in the elderly rates increased from 53 to 86 new cases per 100,000 in men and
from 35 to 59 in women. The rise was marked also in US with a significant upward
trend in younger individuals of both sexes (APC around 1.1-1.4), while in the elderly
women showed an increase from 71 to 89 new cases and in men, after a quick rise, a
levelling from 2000 (rates from 92 to 121 over the whole period). In Italy the picture
was a little better. In middle aged adults of both sexes an early growth until 1994 was
observed, followed by a levelling leading to an overall rise of 1.4 and 1.7 % in men and
women respectively. In elderly men the rates increased quickly until 2000 thereafter
decreased from 81 to 72, in women increased from 40 to 62 during the entire period.

Summarising, the epidemic growth of NHL observed during the second half of
twentieth century was not finished in 2008, especially in UK and US. However, we
found an encouraging levelling or a slight decline from the early 2000s in Italian
elderly of both sexes and in older American men.

As regards mortality, trends were more favourable. Downward trends were noted
in the three countries for almost every age or sex. After a strike increase until the end
of 1990s a reversal of trend was reported, particularly in Italy and US; in contrast, in
UK the rates of the elderly still increased. In younger Italian people of both sexes
mortality fell since 1999 (APC about —4 %), while the corresponding value of older
patients were slightly lower (about —1.5 %). A similar picture appeared in US where
the APCs were equal to those reported in Italy. The rates declined since 1998 from 65
to 54 and since 1997 from 46 to 34 in men and women respectively. The trends were
good also in English younger groups, with decreasing rates since the end of 1990s (-5
and —3.4 % in men and women). On the contrary the rates of the elderly continued to
increase over the entire period from 41 to 47 in men and from 28 to 30 in women.

Summarising, NHL showed a very clear and definite pattern: an early rise fol-
lowed by decreasing rates, very quick in younger adults and little bit slower in older
ones; the older group had not encouraging trends in UK.

NHL are one of the few tumours whose incidence and mortality have been
increasing in Europe and North America over the last decades. Unlike incidence,
still rising, mortality rates have started to level off or even to declined during the
most recent years [53]. Some authors affirm that the striking incidence growth
could be related with improved diagnostic procedures over time [54]. Moreover,
arole at least partial could be played by changes in classification and registration
[55, 56]. However, it is probable that these two phenomena have not caused a so
large and generalised increase and it is conceivable that the overall growth of
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newly diagnosed cases is real, although a plausible causal hypothesis has not
been found.

Leukaemia

Unlike NHL, leukaemia incidence trends did not present a definite pattern. The rates
were very often stable or weakly growing, without any tendency to decrease. In Italy
the rates of both sexes and age groups were quite stable, exception made for an
upward trend in younger women (APC 2.6 %). In UK trends were slightly poorer:
rates increased steadily and significantly over the whole period for each considered
group (APC ranging from 0.5 to 1.2 %), except for elderly men who had a stable
trend. Also American trends were less favourable than those of Italy. In middle aged
adults of both sexes after an early period of stability followed a rise from the early
2000s, while the trends of the older age groups were stable in both sexes.

At a first glance at leukaemia mortality in all the three countries, it is possible to
highlight an encouraging general picture with rates often decreasing. The American
trends were the most favourable; at the beginning, the rates were stable or growing,
thereafter since 1990s declining in both age groups and sexes. The rates of elderly
decreased since 2000 from 67 to 61 (APC —1 %) in men and from 35 to 31 (APC
—1.3 %) in women. In Italy trends differed by age; in younger individuals of both
sexes a continuous decline was registered (APC around —1.5 %), whilst in the
elderly the rates were completely steady. In UK mortality trends had various behav-
iours; in the middle aged adults trends were stable in men and decreasing since
2002 in women. In the elderly we found stable rates in women and a rise since
1997 in men (from 44 to 50, APC 1.4 %).

Summarising, unlike incidence which had no tendency to decrease, mortality
was often declining or at least steady also in the elderly (especially in US).

Multiple Myeloma

Incidence rates of MM were almost all increasing for both sexes and the two age
groups, without any particular characteristic related to ageing. However, notwith-
standing the significant APCs, the growth was weak, and differences in the number
of cases from 1988 to 2008 ranged from 2 to 5 cases per 100,000 in different age
groups and sexes.

Only in Italian elderly people of both sexes a tendency to level off was observed,
as well as in elderly American women. Mortality trends were more favourable in
younger than in older people. In Italy the rates in the younger adults of both sexes
were steady, whilst in the elderly increased from 21 to 29 (APC 1.7 %) in men and
from 16 to 19 (APC 1.3 %) in women. In UK the younger individuals of both sexes
had downward trends (—1.5 % in men and —1 % in women), whereas trends of the
elderly were stable. Also in US a similar pattern was found: decrease of rates in
younger group of both sexes since 1996 and stability in elderly men and women.
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Summarising, nevertheless the low rates reported especially for incidence, it was
possible to note how the elderly of both sexes were slightly disadvantaged with
respect the younger counterpart.

Survival

Table 1.9 illustrates the relative survival at 1 (RS-1 %) and 5 years (RS-5 %) from
diagnosis, and their confidence intervals at 95 % level, in US and Italy by sex and
the two age groups of elderly (70 or more years) and middle aged adults (55-69
years). Italian data came from 19 cancer registries belonging to the association of
Italian cancer registry (database AIRTUM), while US data came from 18 cancer
registries belonging to SEER Program.

Table 1.9 shows the differences in prognosis between the two groups, computed
in order to underline the prognostic disadvantage of older people with respect to
younger individuals.

RS is a net survival measure representing cancer survival in the absence of other
causes of death and it is defined as the ratio of observed survivors proportion in a
cohort of cancer patients to the proportion of expected survivors in a comparable set
of cancer free individuals. To an easy comprehension the ratios are presented
multiplied per 100.

We applied the method of period analysis for estimating RS rates; this methodol-
ogy better reflects the survival experience of cancer patients diagnosed during the
last available period (2005-2007) [57]. All the analyses have been performed
through SEER *Stat software [58].

RS-1 % and RS-5 % in the 55-69 Age Group

RS-1 % in US ranged from 77 to 96 % in younger men and from 74 to 97 % in
younger women, AML representing the tumour with the lowest figures (44 % in
men and 47 % in women). In Italy the corresponding values ranged from 82 to 99 %
and from 73 to 98 %, whilst AML showed the lowest rates (57 % in men and 43 %
in women).

In Italian men the highest rates of RS-1 % were observed for CLL and CML
(99 % and 92 %), followed by NHL, overall leukaemia, MM and HL (values higher
than 82 %). The situation was very similar in women, except for HL, which had
rates higher than in men (92 % vs 84 %).

In Italy the highest RS-5 % rates were registered for CLL (82 % in men and
84 % in women), whilst the rates of other tumours fell, moving the attention from
1 to 5 years from diagnosis. In men rates ranged from 54 to 69 % for NHL, overall
leukaemia, MM, HL and CML, whilst AML had the lowest survival (only 14 %).
In women the rates were quite similar to those of men for MM, CLL, AML and
CML, whereas they differed for NHL (69 % in men and 77 % in women), overall
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leukaemia (57 % in men and 51 % in women) and HL (66 % in men and 81 % in
women).

In American men the highest RS-1 % was observed for CLL (96 %), like in Italy,
followed by NHL, CML, HL, MM and overall leukaemia (values over 77 %); AML
only had rates lower than 45 %. For women the tumour rank and the absolute values
were similar. As regards RS-5 % in men, CLL showed the best prognosis (83 %)
followed by NHL, HL, overall leukaemia, CML, which maintained a fairly good
prognosis (ranging from 58 to 69 %). MM showed lower values (46 %), while AML
had a very poor prognosis (16 %). Women showed values similar to those of men
for overall leukaemia and MM, while the rates of NHL, HL., CLL, AML and CML
where higher in women.

RS-1 % and RS-5 % in Patients Aged 70 or More Years

As expected, RS-1 % showed values higher than RS-5 % for all hematological
tumours in both sexes, as already noted for younger patients. The fact that the
elderly had always rates lower than those of middle aged adults, both for RS-1 %
and RS-5 %, was noteworthy.

In Italian men RS-1 % remained fairly good, over 53 % for all considered
tumours, except AML showing much lower rates (around 21 %). Survival declined
largely at 5 years after diagnosis for all tumours whose rates were always under
53 %, except CLL (59 %), reaching the poorest prognosis for AML (5 %). In women
RS-1 % was lower than in men, except HL and AML. RS-5 % of women was very
similar to men, except HL (35 % in men and 52 % in women) and CML (37 % in
men and 31 % in women).

In US, elderly men and women showed almost identical RS-1 % rates for every
considered tumour.

The prognoses were quite good ranging in both sexes from about 57 % for over-
all leukaemia to 88—89 % for CLL, exception made for AML with very low rates
(around 17 %). Also RS-5 % was almost identical by gender, except CLL. Survival
rates were always under 56 %, with the exception of CLL, which had the best prog-
nosis (65 % and 72 % in men and women respectively) like in Italy. AML, as usu-
ally, was the subtype of leukaemia with the poorest prognosis (under 5 %).

Differences by Age

In the last decade some articles dealing with the differences in prognosis between
elderly and middle aged adults have been published [59, 60]. All these works have
found a very high mortality excess in the elderly, with a particular disadvantage in
women for gynaecological cancers and NHL, even if also men presented death risks
very high. The excess of deaths was greater at 1 compared to 5 years from diagnosis
because an elderly patient, who survives the first period of diagnostic and therapeu-
tic procedures, experiences a prognosis similar to that of a younger one.
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In the present study a clear difference by gender was not noted: elderly women
showed survival sometimes higher, sometimes lower than men. Second, the disad-
vantage of the elderly, usually more marked at 1 year since diagnosis, now is similar
to that at 5 years. Third, there was no systematic difference in survival between the
two countries, although some minor variations existed.

The most relevant result is the confirmation of a really great difference in prog-
nosis between the elderly and middle aged adults, depending neither by sex nor by
time after diagnosis or by country, but exclusively by the type of considered hema-
tological malignancy.

For RS-1 % in both countries, CLL, NHL and MM showed the lowest differ-
ences between the two age groups, that is the smallest prognostic disadvantage of
the elderly compared to younger adults: for CLL in US about 8 units in both sexes,
in Italy 11 and 17 units in men and women; for NHL in US about 14 units in both
sexes, in Italy 15 and 22 in men and women; for MM in US about 16 in men and
18 in women, in Italy 13 in both sexes. On the contrary the largest elderly
disadvantage was reported for AML (in US 26 in men and 29 in women, in Italy
36 in men and 19 in women) and HL (in US 24 in both sexes, in Italy 24 in men and
18 in women). At a first glance differences by countries did not exist.

Also for RS-5 % the lowest disadvantage of elderly was reported in US for
CLL (around 16 in both sexes), NHL (15 in men and 20 in women) and AML
(12 in men and 17 in women). An intermediate difference by age was observed
for MM and overall leukaemia. The elderly experienced a very large prognostic
disadvantage for CML and HL (25 in men and 32 in women). In Italy the small-
est gap was observed for NHL in women (17), overall leukaemia in women (20),
MM (19 in men and 17 in women) and AML (9 in men and 14 in women). Very
large differences were noted for overall leukaemia in man (27), HL (31 in men
and 30 in women), CLL (23 in men and 24 in women) and CML (22 in men and
29 in women).

Summarising, elderly patients experienced a marked disadvantage in survival
with respect middle aged adults. This gap did not depend on gender, country or
time of follow up, but was correlated strongly to the type of hematological
neoplasm.

The causes of these differences can be various; first of all, a difficult health care
access linked to clinical problems. The impaired physiological status of old patients,
along with different comorbid conditions, can mask the real symptoms of a tumour,
influencing a not timely diagnosis and, as a consequence, an advanced stage [61]. A
delayed access to health care, particularly for the elderly, can be related to socio-
economic status: a low income, a low educational level attained, an insufficient
social support (elderly women are often widow) may lead to a delay in seeking
medical advice [59].

Treatment procedures represent the second main cause of prognostic gap. Elderly
patient can be treated only on the basis of chronological age“per se”, without a
comprehensive geriatric assessment, which could evaluated the whole condition of
an old individual. In this case undertreatment, without a curative intent may repre-
sent one of the main reasons of the survival differences [62—64].
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Chapter 2
Anemia, Fatigue and Aging

Lodovico Balducci

Keywords Anemia * Aging * Elderly * Cancer * Inflammation

Introduction

The incidence and prevalence of anemia increase with age [1-8] The prevalence of
this condition a is higher among institutionalized than among home-dwelling
elderly [9-12]. Cancer and anemia are commonly associated [13, 14]. In younger
individuals this association is related to cancer itself or cancer treatment. In the
older ones this association may also reflect the increasing prevalence of comorbidity
with age, as many comorbid conditions may cause anemia. Irrespective of the
causes, anemia in older individuals has been associated with unfavourable outcomes
[1-8]. Thus the practitioner managing cancer in the older aged person needs to be
aware of the causes, the potential complications and the treatment of anemia.
In this chapter we will explore:

* The definition of anemia in the older aged person;

* The causes of anemia.

* The medical consequences of anemia

» The treatment of anemia and the reversal of its medical consequences.
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Definition of Anemia

According to the WHO anemia is defined as hemoglobin concentrations lower than
13.5 g/dl for men and 12.0 g/dl for women [15]. This definition is controversial, as
it is obtained by averaging the values of hemoglobin in a large population of appar-
ently normal individuals. A more meaningful approach, utilized in recent studies,
defined normal hemoglobin levels as those at which the lowest risk of medical
events was seen The medical events of interest in an older population include death,
loss of independence and reduction of active life expectancy. Among the studies that
took this approach was the Woman Health and Aging Study (WHAS). A longitudi-
nal study of 1,003 women 65 and older living in the Baltimore area, the WHAS
showed that hemoglobin levels lower than 13.4 g/dl represented a risk factor for
mortality and values lower than 13.0 g/dl a risk factor of disability and functional
dependence [16, 17]. Likewise, the cardiovascular health study found that hemoglo-
bin levels below 12.6 g/dl were an independent risk factor for mortality in women
65 and older [18]. Based on these findings it would appear reasonable to consider
the lowest normal hemoglobin levels in older women between 12.5 and 13.0 g/dl.
When these levels are adopted, the difference in incidence and prevalence of anemia
between older men and women disappears.

According to the WHO definition the prevalence of anemia is higher in men than
in women after age 65 and is higher in black than in white people for any age group.
If one uses a hemoglobin level of 12.5 g/dl as the lower threshold for anemia in
women, the prevalence of anemia after age 65 is similar in both genders.

The issue whether African Americans should be considered anemic at lower
hemoglobin levels than individuals of other ethnic origin is still controversial. A
recent study of the population aged 70-79 in Memphis, TN, revealed that the risk of
mortality and functional disability for older blacks increased only for hemoglobin
levels 2 g lower than the WHO standard, over a 2 year observation time [7]. In the
meantime, a longitudinal study of older African Americans at Duke’s University
showed that the risk of mortality and disability was increased for levels of hemoglo-
bin below the WHO standards [19]. Similar finding were reported in a longitudinal
study of individuals 65 and older in Chicago, over 13 years [20]. For the present
time it appears prudent to consider anemic aging African Americans with hemoglo-
bin levels lower than the WHO standards.

Causes of Anemia

The causes of anemia in aged individuals in the outpatient setting are shown in
Table 2.1 [1, 4-6]. The variation between different studies may be partly explained
by the fact that they were conducted at different times and in different populations
and that the extent of the diagnostic investigations was different. The Biella [5] and
the Chicago [6] studies were conducted in specialized anemia clinics, where patients
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Table 2.1 Causes of anemia in older individuals

NHANES | Olmsted

I [1] county [4] |Biella [5] | Chicago [6]

Iron deficiency 16 % 15 % 16 % 25 %
Anemia of Chronic Inflammation (ACI) |33.6 % 36 % 17 % 10 %
B12 and/or folate deficiency 14.3 % NA 10 % 3.4 %
Renal Failure 12 % 8 % 15 % 35%
Hematology malignancies NA NA 7.4 % NA

Thalassemia NA NA 4.5 7.5 %
Unknown cause 24 % 33 % 26 % 44 %

underwent a thorough evaluation of the causes of anemia. Neither in the NHANES
[1] or the Olmstead county studies [4] the causes of anemia were consistently
investigated. In all studies one may recognize some common trends:

* In more than 50 % cases the cause of anemia is treatable. This findings supports
a thorough investigation of the causes of anemia, even of mild anemia in older
individuals.

* Inatleast a third of cases the cause of anemia remains unexplained, even after an
intensive work up. Approximately one fourth of the patients with anemia of
unknown causes developed myelodysplasia during the follow up period in the
Biella study. This finding begs the question whether early diagnosis of myelo-
dysplasia is feasible and may improve the prognosis of this condition.

* Anemia of multiple causes is common and in the Biella study anemia of multiple
causes accounted for more than half of all cases.

In older age the main cause of iron deficiency is blood loss, especially from the
gastro-intestinal tract [21-24]. Even in the absence of symptoms, and in the face of
negative hemoccult stool test the gastrointestinal tract should be evaluated with
colonoscopy and gastroduedonoscopy [21]. If these exams fail to reveal a bleeding
lesion a camera endoscopy of the small bowel is indicated. In 30-50 % of adult
individuals a cause of blood loss may not identifiable. In these situations iron mal-
absorption from atrophic gastritis, H. Pylori infections, celiac disease or medica-
tions may be responsible for iron deficiency.

Incidence and prevalence of cobalamin deficiency increase with age [25, 26].
Inability to digest food B12 from decreased gastric production of hydrochloric acid
and of pepsin, is the most common cause. As the production of intrinsic factor is not
compromised cobalamin deficiency may be ameliorated with oral crystalline B12
[25, 26]. Drug induced B12 deficiency is becoming increasingly common [27],
especially with the use of proton pump inhibitors and metformin In addition to ane-
mia, B12 deficiency may be a cause of neurologic disorders including dementia, and
posterior column lesions.

Some cases of anemia of unknown causes may be accounted for by early myelo-
dysplasia or chronic renal insufficiency that become more prevalent with age. For a
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glomerular filtration rate (GFR) lower than 60 ml/min as many as 75 % of patients
develop anemia [28, 29]. These GFR values are common at age 65 and older and are
almost universal after age 80. Hypogonadism may account for some anemia of
unknown causes [30]. In the INCHIANTTI study Ferrucci et al. found low levels of
circulating testosterone in three fourth of older men and women with anemia. Low
testosterone levels in non-anemic subjects were predictive of anemia during the fol-
lowing 3 years. The role of testosterone in promoting erythropoiesis is well docu-
mented by a number of clinical observations. In men testosterone replacement
therapy and in women testosterone —producing ovarian tumors are associated with
erythocytosis [31, 32]. After aromatization to estrogen androgens stimulate the pro-
liferation of hemopoietic stem cells through estrogen receptor alpha that activates
the TET gene and leads to increased telomerase synthesis [33]. Consistent with
these findings, androgen deprivation therapy of prostate cancer and aromatase inhi-
bition therapy of breast cancer may be associated with anemia.

Nutrition may play an important role in anemia of unknown causes [34]
In addition to protein/calorie malnutrition that becomes more common with aging,
the lack of specific nutrients may be important. Recent studies identified deficiency
of Vitamin D [35] and copper [36] as potential causes of anemia in older
individuals.

Relative erythropoietin deficiency may represent an important mechanism of
anemia of unknown causes in the elderly. Whereas in the presence of iron deficiency
an inverse relation exists between the hemoglobin and erythropoietin levels, older
individuals with anemia of unknown origin lose the ability to raise the levels of
circulating erythropoietin when the hemoglobin levels decline [6]. Ferrucci et al.
found that the levels of erythropoietin were more elevated in the presence of normal
hemoglobin levels, but failed to increase appropriately when the hemoglobin levels
dropped, in patients with increased concentrations of inflammatory cytokines in the
circulation [37]. Inflammatory cytokines may both reduce the sensitivity of erythro-
poietic precursors to erythropoietin and inhibit erythropoietin secretion. In other
words, most cases of anemia of unknown origin would represent a form of anemia
of inflammation. This is reasonable as aging is seen as a form of chronic and pro-
gressive inflammation [38]. A recent study showing that no relation exists between
the excretion of hepcidin in the urines of older individuals and their hemoglobin
levels questions this hypothesis, however [39]. Another group of investigators also
found decreased erythropoietin sensitivity in the absence of increased hepcidin lev-
els in elderly individuals with anemia of unknown causes [40]. Hepcidin is an
enzyme that shuts down the transport of iron from the gastrointestinal tract and from
the storages to the bone marrow by destroying the iron transporting protein ferro-
portin [41]. The production of hepcidin occurs in the liver and is stimulated by
inflammatory cytokines, and in particular interleukin 6. Increased levels of hepcidin
are considered essential to anemia of inflammation. While it is clear that the sensi-
tivity to and the production of erythropoietin decline with the concentration of
inflammatory cytokines in the circulation, it may not be concluded that this form of
anemia is a classical anemia of inflammation. In this, elevated levels of hepcidin
play a critical role.
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Table 2.2
Anemia of inflammation Iron deficiency anemia
Serum Iron Low Low
Total iron binding capacity Decreased Increased
Ferritin levels Increased Decreased
Soluble transferrin receptor Decreased Increased
Hepcidin levels Increased Decreased

An area of controversy is whether anemia may develop in older individuals in
absence of a specific disease from an exhaustion of hemopoietic reserves, which
may include numeric as well as functional abnormalities of the hemopoietic stem
cells and failure of the hemopoietic microenvironment to support the viability of
these elements. In older mammals, including humans, the stem cells are primed to
differentiate into the myeloid rather than the erythroid series [42]. Also, the accu-
mulation of oxidative damage may reduce the ability of human stem cell self
renewal [43]. It is not clear whether these changes are sufficient to cause anemia in
the aged. In some cross-sectional studies the average hemoglobin levels appeared
consistent in all age groups at least up to age 85, though the prevalence of anemia
increased with age [3, 44—46] suggesting that anemia is not a necessary conse-
quence of age. Two longitudinal studies, one from Japan [47] and the other from
Sweden [48] revealed a small but progressive decline in hemoglobin concentration
with age. Such findings suggest that a progressive erythropoietic exhaustion, of low
degree may occur with aging. It may become significant in condition of erythropoi-
etic stress, such as blood loss with a delayed and incomplete correction of anemia.

As anemia may have multiple causes in as many as 50 % of anemic elderly [5]
the diagnosis of the causes of anemia in the older person involves some unique
problems. Perhaps the most important diagnostic issue is the recognition of iron
deficiency in the presence of anemia of inflammation (table 2.2). A foolproof diag-
nostic test does not exist, but elevated levels of soluble transferrin receptors and low
circulating levels of hepcidin suggest some degree of iron deficiency. In this situa-
tion an improvement of anemia following iron treatment may confirm the diagnosis
of iron deficiency [49-52]. The distinction is important not only for therapeutic
reasons. A diagnosis of iron deficiency should trigger investigations for occult
bleeding especially from the gastrointestinal tract [20].

Figure 2.1 illustrates a reasonable approach to the evaluation of anemia in the
older aged person. High reticulocyte count indicates loss of read blood cells though
acute hemorrhage or hemolysis, while low count reveals anemia due to decreased
production, that is the most common form of chronic anemia in the elderly. The size
of the red blood cells (Mean Cellular Volume of MCV) may suggest to the cause of
anemia:

* Microcytosis indicates decreased production of hemoglobin. The main causes of
thisinolder people areiron deficiency or chronicinflammation. Hemoglobinopathy
such as thalassemia may contribute to microcytosis as well.
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Anemia work-up

Anemia

Reticulocyte count

Low High
¥ ¥
Hypoproliferative anemia: Increased loss of red blood cells:
® |ron deficiency ® Acute hemorrhage
e B12 or folate deficiency e  Auto-immune hemolytic
e Anemia of chronic anemia;
inflammation e  Microangiopatic anemia

e  Cytotoxic chemotherapy
e Renal Insufficiency

®  Myeolophtisic anemia

Fig. 2.1 Suggested basic work-up of anemia

* Macrocytosis or enlarged red blood cells is generally due to reduced synthesis of
DNA. The cells are overgrown because they cannot divide. The most common
cause is cytotoxic chemotherapy of cancer or of autoimmune diseases. Other
causes include B12 and folate deficiency. Hypothyroidism, copper deficiency,
and myelodysplasia may also lead to macrocytosis. Macrocytosis may rarely be
seen in conditions where the red blood cell membrane is over-expanded due to
accumulation of cholesterol as in liver failure with L-CAT (lysolicetin-cholesterol
acetyl transferase).

* Normocytosis suggests erythropoietin deficiency (renal failure, chronic inflam-
mation) or decreased production of RBC due to exhaustion of red blood cell
precursors (aplastic anemia).

The MCV may not be very reliable in older individuals because multiple causes of
anemia may have different effects on MCV. For example the combination of iron and
B12 deficiency may lead to normocytosis [5, 50]. When the B12 levels are borderline
(that is lower than 300 ug/dl), one should also check the methymalonic acid levels.
An increased concentration of this substance suggest functional B12 deficiency.
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Table 2.3 Consequences Decreased survival
of anemia in older

Fati functional
individuals atigue and functional dependence

Increased risk of therapeutic complications, including
chemotherapy-related toxicity

Increased risk of coronary death
Increased risk of congestive heart failure
Increased risk of dementia

Bone marrow examination is required when one suspects the diagnosis of myelo-
dysplasia or of marrow occupying diseases (myelofibrosis, cancer, infections). If
myelodysplasia or a neoplastic disorder of the marrow is suspected, cytogenetics
and flow cytometry of the marrow should be obtained

Consequences of Anemia

The clinical consequences of anemia are listed in Table 2.3 [3].

A number of studies demonstrated that anemia is an independent risk factor for
mortality in older individuals [11, 16—18, 53-56]. In the Women Health and Aging
Study (WHAS) the risk of mortality for home dwelling women aged 65+ was
increased for hemoglobin levels <13.4 g/dl [53].

Functional dependence that is the inability to live alone [57-60] is a common and
devastating complication of anemia in the aged. The WHAS [56], the EPESE [57],
and the Chianti study [60] all demonstrated that anemia after age 65 was associated
with some degree of dependence in the instrumental activities of daily livings
(IADLs) and with mobility limitations. There was an inverse linear relation between
risk of functional dependence, mobility impairment and hemoglobin levels <13.5 g/
dl, indicating that even mild anemia may have serious health and social
consequences.

As for therapeutic complications, four studies showed anemia as an independent
risk factor for the complications of cytotoxic chemotherapy [61-64]. As the major-
ity of antineoplastic agents are bound to red blood cells, one may expect that the
concentration of free drug in the circulation, and the risk of toxicity may increase
with anemia [61]. At the meantime, the condition of chronic hypoxia caused by
anemia may enhance the vulnerability of normal tissues to treatment complications.
Cerebral hypoxia is a likely explanation for the increased risk of post-operative
delirium associated with anemia [65].

The association of chronic anemia and congestive heart failure is well known.
A review of Medicare records showed that individuals 65 and older with myocardial
infarction and hematocrit lower than 30 % were more likely to die if they did not
receive any blood transfusions [66].

Anemia has been associated with cognitive impairment in older individuals.
Cognitive decline was more common among chronic renal failure patients whose
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anemia had not been corrected with erythropoietin. [67]. In breast cancer patients
receiving chemotherapy a correlation was found between hemoglobin levels and
performance of three cognitive tests [68]. A systematic review of three longitudinal
studies showed that anemia was an independent risk factors for dementia [69].

The prevalence of other geriatric syndromes was increased in the presence of
anemia. In particular anemia was frequently identified as an independent risk factor
for falls [10, 70]

Anemia, Cancer and Aging: A Crossroad

Anemia may represent a crossroad of cancer and aging. The roads that are crossing
include:

* Age-related hemopoietic exhaustion: aging is associated with functional abnor-
malities of hemopoietic stem cells. These include increased heterogeneity of
stem cells, with overexpression of micro RNA as it is found in myelodysplasia
[41, 71], oxidative damage of these elements that compromise their viability
[43], preferential commitment of the stem cells to the myeloid series [72].
Studies in rodents revealed that the concentration of stem cells decline with age
[73] but this finding was never conclusively demonstrated in humans.

* Cancer and its treatment may enhance and aggravate the effects of hemopoietic
exhaustion: both chemotherapy and radiotherapy are myelosuppressive [72]. In
addition cancer itself may associated with chronic inflammation and anemia of
inflammation [41, 73-75].

* Aging too is associated with chronic and progressive inflammation [6, 37, 38]: as
already mentioned this inflammation is associated with relative erythropoietin
deficiency (that is decreased sensitivity to and decreased production of erythro-
poietin) [37]. For some unexplained reason the inflammation of aging is not
associated with increased production of hepcidin.

* A reduction in GFR is universal with age, and is associated with reduced eryth-
ropoietin production [26, 27].

» The incidence and prevalence of geriatric syndromes and the risk of mortality are
increased in older individuals with anemia. This findings suggests that anemia
may enhance the unfavourable effects of aging.

* Anemia is associated with fatigue, which is also a complication of cancer and of
chemotherapy [74]. Likewise, comorbidity of aging is associated with fatigue
[75]. In older individuals fatigue is associated both with functional dependence
[59, 76] and death [77].

* Anemia is associated with unfavourable outcome in cancer patients as well
including increased risk of mortality, functional dependence, and fatigue [2, 78].
While it is clear that anemia is associated with a number of serious adverse
events, it is not been established as yet that reversal of anemia may prevent the
poor outcome of aging and of cancer. An ongoing multicenter study explores the
benefit of managing mild anemia in older individuals
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Treatment of Anemia

The treatment must be based on the specific causes of anemia (Fig. 2.1).

Correction of nutritional deficiencies including iron, cobalamin and copper, and
treatment of underlying metabolic conditions such as hypothyroidism is indicated.
Intravenous iron may be preferable to oral iron in older individuals as the ability to
absorb iron may be compromised both by medications and by gastric hypochlorid-
ria [79]. Several intravenous iron preparations are available [79]. In the USA low
molecular weight iron dextran is the preparation of most common use. The advan-
tage of this preparation includes the ability to administer the full amount of iron
over a single session. The disadvantages include the risk of anaphylactoid reaction
and the need for administration over several hours. Ferumoxytol (FeraHeme) is
approved in the USA for the treatment of iron deficiency in patients with chronic
renal insufficiency. The advantages include the administration over few minutes and
the absence of immediate adverse reactions. Disadvantages include the high cost
and the fact that only 510 mg can be administered during a single session. Other
preparation of irons available in Europe include Ferric Carboxymaltorse and
Ferumoxytol. Both appear free of immediate reaction and may be administered over
few minutes [80].

Vitamin B12 (cobalamin) is effective orally at high doses in patients with perni-
cious anemia [81]. It is reasonable, albeit unproven, to assume that oral preparation
may be effective also in older individuals without pernicious anemia, whose major
problem appear inadequate digestion of food B12. Indefinite B12 replacement was
considered desirable until recently. This assumption was questioned in a recent
study showing a direct relationship between vitamin B12 levels and mortality
among older hospitalized patients [82]. Until the meaning of this association is clar-
ified if is reasonable to limit the replacement treatment until normal blood levels of
B12, methylmalonic acid and cystein (that are markers of B12 deficiency) are
achieved.

The biggest controversy concerns the management of anemia of inflamma-
tion, that is the most common form of anemia in older individuals, with erythro-
poietic stimulating agents (ESA) such as epoetin o or f and darbepoetin o
[83-86]. These compounds were effective in improving the fatigue and the qual-
ity of life of cancer patients, but a number of recent studies suggested that they
may cause deep vein thrombosis and may stimulate the growth of some tumors,
especially cancer of the breast and of the head and neck. It should be underlined
that these complications were observed mainly in patients not receiving chemo-
therapy for their cancer and almost exclusively when hemoglobin levels were
raised about 12 g/dl. Also, a meta-analysis of studies using exclusively darbepo-
etin in patients receiving chemotherapy failed to show any increase in tumor
growth [85].

These findings led to a halt of all attempts to treat anemia of inflammation in
older individuals with ESA. Hopefully these studies may be resumed in the future,
once that the risks of ESAs are clarified. If erythropoietin is used for the manage-
ment of anemia of inflammation addition of iron intravenously may improve the
efficacy of the compounds [83].
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The treatment of anemia involves the use of blood transfusions, but the indications
of this treatment are controversial at present [87]. General agreement exists on
transfusing patients who are symptomatic with dyspnea at mild exercise or severe
fatigue. Recent studies indicating that blood transfusions were associated with
increased mortality in patients treated in intensive care units [88] as well as in can-
cer patients [89] suggest that allogeneic red blood cells may have some serious
unfavourable effects, whose mechanism is poorly understood. In the USA it is com-
mon practice among oncologists to transfuse red blood cells in patients receiving
chemotherapy whose hemoglobin is lower than 8.0 g/dl even if they are asymptom-
atic. This is based on the observation that symptoms become more common for
hemoglobin levels lower that 8 g/dl and that the hemoglobin levels are likely to drop
after cytotoxic chemotherapy.

Conclusions

Anemia, even mild anemia has a negative influence on survival, function and health
of older individuals. Anemia should be considered present in older women for
hemoglobin levels lower than 13 g/dl. There are no good reasons at present to use
different standards for the definition of anemia in African American and Caucasian
patients.

Anemia is associated with increased mortality, increased risk of functional
dependence, geriatric syndromes, and therapeutic complications in older individu-
als, but it is not clear whether the reversal of anemia will reverse these risks.

Frequently, anemia in older individuals has more than one cause; in approxi-
mately 50 % of cases these causes of anemia are treatable.

The major area of controversy concerns the treatment of anemia of inflammation
with ESA. More studies are urgently needed in this area.
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Chapter 3
Myelodysplastic Syndromes in Older Patients

Reinhard Stauder

Abstract Myelodysplastic syndromes (MDS) represent typical diseases of the
elderly. MDS cover a broad spectrum of clonal hematopoietic stem cell diseases
characterized by a dysplastic hematopoiesis and cytopenias in the peripheral blood.
Clinical manifestations of MDS are variable and range from mild symptoms related
to anemia, thrombocytopenia or granulocytopenia to the transformation to acute
myeloid leukemia. The availability of promising treatment options including
disease-modifying agents and supportive therapy, imposes the need to develop
strategies and algorithms for individualized risk assessment and treatment algo-
rithms in elderly MDS-patients.

Keywords Myelodysplastic Syndromes * MDS e Elderly ¢ Individualised

Myelodysplastic syndromes (MDS) represent one of the most frequent hemato-
logic diseases of the elderly. MDS cover a broad spectrum of clonal hematopoi-
etic stem cell diseases characterized by a dysplastic hematopoiesis and cytopenias
in the peripheral blood. Clinical manifestations of MDS are variable and range
from mild symptoms related to anemia, thrombocytopenia or granulocytopenia to
the transformation to acute myeloid leukemia (AML). MDS represent a typical
disease of the elderly as the median age at diagnosis is 70+ years in most regis-
tries: 72 years in the Diisseldorf registry; 76 in the Tyrol registry and 74 in the
European Leukemia Net registry [1, 2]. The incidence of MDS increases signifi-
cantly at higher age displaying age specific incidences of 9, 25, and 31/100,000/
year for the age groups 60—70, 71-80, and 80+, respectively. Actually MDS might
be the underlying disease in a relevant proportion of elderly with unexplained
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anemia. The number of elderly MDS-patients will increase within the next years
based on the increasing proportion of elderly and the occurrence of secondary,
therapy-related MDS following radio- or chemotherapy for a primary tumor
[3-6]. The availability of promising treatment options including disease-modify-
ing agents and supportive therapeutic options, imposes the need to develop strate-
gies and algorithms for individualized management and treatment of elderly
MDS-patients [7].

Differences in Tumor Biology Between
Older and Younger Patients

An adverse outcome in MDS is often related to an unfavourable karyotype as
assessed by conventional karyotyping or FISH-analysis. Thus, the karyotype repre-
sents the most relevant prognostic factor in MDS. Whereas the distribution of dis-
tinct aberrations is different in younger and in elderly patients, the distribution of
the prognostic relevant normal and abnormal karyotypes is not different [8].
However, detailed analyses of the age distribution of different karyotypes and their
impact in different age groups are still missing and are analyzed in ongoing
projects.

Age per se has a significant negative impact on overall survival in most analyses
performed in MDS so far. In contrast, age does not represent a risk factor for leuke-
mia transformation [8—11]. In general, the relevance of age in prognostication of
survival is more relevant in good-risk MDS than in high-risk disease. As shorter
survival in elderly persons is logical, prognostication should include age-adjusted
parameters like the standardized mortality rate (SMR) or age-adjusted survival.
Thus the survival in a given MDS patient is compared with an age- and sex-matched
population [12]. Based on this analyses it was demonstrated, that even in elderly
patients, MDS represent a relevant disease with a greater than threefold risk of
disease-related death, resulting in a significant loss of life years in the majority of
prognostic subgroups. However, in prognostic excellent subgroups, life expectancy
is not different from the general population [13], pointing out the importance of
integrating age-matched prognostic scoring systems in individualized treatment
algorithms.

Current Diagnostic Standards

Based on a working conference in Vienna, minimal diagnostic criteria in MDS were
proposed by Valent et al. [14] and updated recently [15]: two prerequisite criteria for
the diagnosis of MDS are: (i) Constant cytopenia (>6 months) and marked cytope-
nia in one or more of the following cell lineages: erythroid (hemoglobin <11 g/dL);
neutrophilic (ANC< 1,500/uL) or megakaryocytic (platelets <100,000/pL) and (ii)
exclusion of another clonal or non-clonal hematopoietic disease or non-
hematopoietic disease including toxins or viral infections as the primary reason for
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Table 3.1 The classification  Refractory cytopenias with unilineage dysplasia (RCUD)

of Myelodysplastic Refractory anemia (RA)
Syndromes based on WHO Ref ia (RN
2008 [35] efractory neutropenia (RN)

Refractory thrombocytopenia (RT)

Refractory anemia with ring sideroblasts (RARS, >15 % BM
ringed sideroblasts)

Refractory cytopenia with multilineage dysplasia (RCMD)
Myelodysplastic syndrome unclassified (MDS-U)
MDS associated with isolated del(5q)

Refractory anemia with excess of blasts-1 (RAEB-1, 5-9 %
bone marrow blasts)

Refractory anemia with excess of blasts-2 (RAEB-2, 10-19 %
bone marrow blasts)

WHO world health organization

cytopenia/dysplasia. At least one out of three additional MDS-related criteria is
required: (i) dysplasia in >10 % of erythroid cells (or >15 % ringed sideroblasts in
iron stain), neutrophils and their precursors or megakaryocytes in bone marrow
(BM) smears; (ii) typical cytogenetic abnormality as assessed by conventional
karyotyping or FISH-analysis or (iii) a constant BM-blast count of 5-19 %.
Co-criteria are suggested in patients who fulfill both prerequisite criteria and show
typical clinical features of MDS, but do not demonstrate any of the three additional
criteria. Co-criteria include: (i) an abnormal phenotype of bone marrow cells as
determined by flow cytometry according to European Leukemia Network criteria
and (ii) clear molecular signs of a monoclonal cell population based on a human
androgen receptor assay, gene chip analysis, or mutation analysis (e.g. EZH2 muta-
tions). The guidelines recommend that a complete blood count, a peripheral blood
(PB) smear with differential leukocyte count, a BM aspiration for cytogenetic and
morphologic evaluation, as well as a BM biopsy to assess marrow architecture, cel-
lularity, fibrosis, blast percentage and dysmegakaryopoiesis should be performed.

Current Treatment Concepts

Classification and Risk Scoring in MDS

The most widely used classification is based on the World Health Organization
(WHO) [16] (Table 3.1). To refine prognostication and risk scoring, much attention
has focused on the identification of additional prognostic parameters. The
International Prognostic Scoring System (IPSS) was developed based on the FAB-
classification and has become the gold standard for clinical risk assessment in
patients with primary MDS at initial diagnosis. IPSS-scoring divides patients into
low-risk and high-risk MDS [9]. A revised version of the IPSS (IPSS-R) has been
developed recently [17] (Tables 3.2 and 3.3). The IPSS-R integrates the severity of
cytopenias and includes a detailed list of cytogenetic aberrations. An advantage of
IPSS-R is the integration of age as an optional variable in risk scoring. An electronic
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Table 3.2 The revised International Prognostic Scoring System (IPSS-R) [17]

Score values

Characteristics | 0 0.5 1 1.5
Cytogenetics Very good | — Good -
Blasts BM, % | <2 - >2-<5 |-
Hb >10 - 8-<10 | <8
Platelets >100 50-<100 | <50 -
Neutrophils >0.8 <0.8 — —

Total score

Risk group Score
Very low <1.5
Low >1.5-3
Intermediate >3-4.5
High >4.5-6
Very high >6

Cytogenetic risk groups

Prognostic

subgroup Cytogenetic Aberration

Very good -Y, del(11q)

Good Normal, del (5q), del (12p), del (20q),

double including del (5q)

Intermediate | del (7q), +8, +19, i(17q), any other single
or double independent clones

Poor -7, inv(3)/t(3q)/del(3q), double including
—7/del(7q), complex: 3 abnormalities

Very poor Complex: >3 abnormalities

AML acute myeloid leukemia, BM bone marrow, Hb hemoglobin, yrs years

Table 3.3 Age-related
survival rates based on the

International Prognostic Age groups
. (years) Very low

Scoring System

(IPSS-R) [17] All 8.8
<60 NR
>60-70 10.2
>70-80 7.0
>80 52

2

Intermediate

5-10

Median

survival; yrs

54
4.8

2.7

1.5

0.7

Low
53
8.8
6.1
4.7
3.2

3.0
5.2
3.3
2.7

3 4

Poor | Very poor
>10 |-

Median AML-
evolution 25 %; yrs

NR
9.4

2.5
1.7

0.7

IPSS-risk categories (median survival, years)

Very
Inter-mediate | High |high
1.6 0.8
2.1 0.9
1.6 |08
1.5 0.7
1.5 0.7

1.8

calculator is available [International working group for the prognosis of MDS;
www.ipss-r.com/]. The MD Anderson Cancer Center (MDACC) prognostic score
for MDS was established both in de-novo and in therapy-related MDS. Beside clas-
sical parameters like cytogenetics, bone marrow blasts, anemia, thrombopenia or
white blood cell counts, the items age and performance status are included, which
are very relevant in the evaluation of elderly patients [10] (Table 3.4.).
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Table 3.4 The MDACC Characteristics Score values

global MDS risk scoring [10] Performance status >2 5

Age, year
60-64 1
>65

Platelets, x10*9/L
<30
3049
50-199

Hemoglobin <12 g/dL.

Bone marrow blasts, %

5-10
11-29
White blood cells >20 x 10¥9/L

Karyotype: 7 abnormality or complex >3
abnormalities

\o)

N =W

W NN =

Prior transfusion, yes 1

Survival by risk group

Survival % at % at
Score (median, months) 3 years 6 years
0-4 54 63 38
5-6 25 34 13
7-8 14 16 6
>9 6 4 0.4
MDACC MD Anderson Cancer Center, MDS myelodysplastic

syndromes

Treatment Options in Elderly MDS Patients
Transfusion Therapy, Growth Factors and Iron Chelation

An essential goal in the treatment of senior MDS patients is to maintain or achieve
red blood cell transfusion independence (RBC-TI), to counteract the consequences
of cytopenias and to maintain and improve the health-related quality of life (QoL).

Anemia often represents the first symptom in MDS. Anemia is detected in
80-90 % of MDS patients and results in an impaired QoL and in a decreased overall
survival. In addition a high red blood cell (RBC) transfusion frequency represents
an unfavorable risk factor for survival [18]. Moreover anemia reduces functional,
cognitive, and social capacities in elderly. Targeted transfusion therapy using RBC
aims to reach a range of 80-100 G/L in cardio-respiratory healthy persons and
>100-120 G/L in elderly and in persons displaying co-morbidities. Erythropoiesis-
stimulating agents (ESAs) with or without granulocyte-colony stimulating factor
(G-CSF) represent the standard of treatment for transfusion-dependent anemia in
low-risk MDS (Fig. 3.1) [7, 14]. ESA-treatment aims to increase hemoglobin levels,
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Symptomatic anemia

!

Supportive therapy including transfusion & iron-chelation

; l l

EPO < 500 U/I EPO > 500 U/I
Del(5 "
(59) and/or low ) and/or high
transfusion need transfusion need?
ESA { / \ g
Lenalidomide ESA + G-CSF Valproic-  (5-Azacytidine’)
acid (Lenalidomide®)

Hypoplastic MDS
HLA-DR153

\

CyA, Alemtuzumab
(ATG)

Fig. 3.1 Treatment options in anemic low-risk MDS (IPSS Low-grade und Intermediate 1). ATG
anti-thymocyte globulin, CMML Chronic myelomonocytic leukemia, ESA erythropoiesis-
stimulating agent, CyA Cyclosporin-A. / In MDS 5q — licensed by FDA and EMA. 2 Based on
predictive model (Nordic score) for ESA treatment described in table 5. G-CSF might increase the
erythroid response to ESAs particularly in MDS with an increase of ring sideroblasts (RARS). 3
Response more frequent in younger patients, in hypoplastic MDS and in HLADR-15. 4
5-Azacytidine might be effective in low risk MDS. However, EMA approval so far only for high-
risk MDS and CMML. In contrast FDA-approval in low-risk MDS. Role in low-risk MDS is ana-
lysed in clinical studies. 5 Clinical studies in Non-5g- low-risk MDS are ongoing

to reduce transfusion need and to improve QoL. Predictive models for ESA treat-
ment have been developed. Low endogenous erythropoietin (EPO) levels as well as
a low transfusion need result in an increased response rate. The Nordic Score thus
identifies patients with low, intermediate and high probability of response (Table 3.5)
[19]. In addition G-CSF might augment the erythroid response to ESAs, particu-
larly in patients with an increase of ring sideroblasts (RARS). ESAs have been used
safely in larger numbers of MDS patients with no evidence for negative impact on
survival or AML evolution [20-22]. However, the increased risk of thrombo-
embolic complications in ESA-treated patients should be considered.

In neutropenic MDS patients suffering from infections the interventional use of
G-CSF is recommended [7, 14].

Platelet transfusions are applied in thrombopenic MDS patients to prevent or treat
bleeding episodes. However, due to immunization frequent transfusions might cause
a poor response. Thrombopoietic agents like Romiplostim or Eltrombopag, which
are approved for the treatment of immune thrombocytopenic purpura (ITP), have
been introduced in MDS and are currently evaluated in clinical trials. A clinical study
using Romiplostim in MDS has been closed recently due to a suspected increase of
disease progressions. However, in-depth analyses of this trial are pending [7, 11].
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Table 3.5 The predictive Score
Nordic Score to

Transfusion requirement (RBC)
assess response to

erythropoiesis-stimulating <2 U/month 0
agents (ESAs) in MDS [19] >2 U/month 1
Serum Epo*
<500 U/L 0
>500 U/L 1
Total score Probability of response (%)
0 74
1 23
2 7

EPO erythropoietin, MDS myelodysplastic syndromes
*Serum erythropoietin level before treatment

Due to alteration in iron hemostasis and frequent blood transfusions, many
MDS-patients are characterized by an iron overload. Iron overload may cause a
transfusion-related hemochromatosis, which primarily affects the heart and the
liver. As the risk of events becomes apparent when RBC transfusions exceed 20
and serum ferritin levels exceed 1,500-2,000 ng/mL, the treatment with iron-che-
lating agents such as desferoxamine (applied either subcutaneously or intrave-
nously) or deferasirox (orally), should be considered. In most guidelines a
reasonable expected survival (at least more than 1 year) is recommended.
In elderly patients treated with deferasirox renal function has to be monitored
carefully [23].

Immunomodulating Agents

The immunomodulating drug (IMiD) Lenalidomide is highly active in MDS with
5q-. Lenalidomide induces major clinical and even cytogenetic responses thus
forming the basis for Food and Drug Agency (FDA) and EMA approval.
Lenalidomide reveals also activity in non-del5q- low risk MDS; studies to evalu-
ate the relevance of lenalidomide in low-risk MDS are ongoing. Relevant side
effects of Lenalidomide are neutropenias and thrombocytopenias. TP53 altera-
tions in MDS represent a predictor for increased leukemia transformation and
reduced lenalidomide response [24]. Immunosupressive strategies using combi-
nations of anti-thymocyte globulin (ATG) and Cyclosporin-A (CyA) are effective
in subgroups of younger patients in hypoplastic MDS and with a HLADR15 phe-
notype. As ATG is poorly tolerated in elderly patients, a CyA or corticoid mono-
therapy is generally preferred. Due to nephrotoxicity of CyA renal function has
to be monitored closely. Promising data have been reported for the use of alem-
tuzumab [25] but application in clinical practice will depend on more data
reported and the availability of the drug.
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Epigenetic Therapies

The hypomethylating agents 5-azacytidine and decitabine reveal encouraging
results in high-risk MDS patients. Based on the large number of studies reported,
5-azacytidine represents the standard of care in high-risk MDS patients, who are
not eligible for intensive therapies like AML-induction or hematopoietic stem cell
transplantation (HSCT). AZA has received an EMA approval in MDS in this indi-
cation. In low risk patients, these drugs are analyzed in clinical studies and might
so far only be considered when signs of progression occur. AZA significantly
extended overall survival in IPSS int-2 and high-risk MDS in comparison with
conventional care regimens (CCR) including BSC only, low-dose cytarabine
(LDAC), or anthracycline plus cytarabine-based intensive chemotherapy in a phase
III study. Moreover AZA-treated patients required less transfusion and spent fewer
days in the hospital [26]. Effectiveness of AZA in response and survival prolonga-
tion was demonstrated in a subgroup analysis even in elderly MDS patients
(75 years) and in patients with an unfavourable cytogenetic profile (—7/del 7q) [27].
As the median number of cycles to achieve a response is three, evaluation of
response should not be performed too early. In the absence of unacceptable toxicity
or disease progression, continued AZA treatment might further improve responses
in MDS. A score for AZA therapy has been identified recently, which identifies
three risk groups with median OS of >24, 15 or 6.1 months [28]. The efficacy of
decitabine (DAC) in high-risk MDS, including unfavourable cytogenetics, was
demonstrated in several clinical studies. Whereas DAC is characterised by its
favourable side-effects, so far no clear benefit in terms of survival has been demon-
strated [29, 30].

Valproic acid (VPA) was used as an anticonvulsant for decades and might be
effective in myeloid neoplasms by the inhibition of histone deacetylase. As VPA
causes an erythroid response in about 50 % of patients in low-risk MDS, treatment
with valproic acid might represent a useful alternative in low-risk MDS patients with
a low probability of erythropoiesis-stimulating factors (ESF) response (Fig. 3.1). In

senior patients monitoring of VPA serum concentrations is essential.

Intensive Therapies in Elderly MDS: Current Standards

The only curative treatment approach in MDS represents an allogeneic HSCT. This
therapy however is associated with a relatively high risk of transplant-related mor-
bidity and mortality. In elderly, a HSCT with reduced intensity conditioning (RIC-
HSCT) can only be offered to a small cohort of patients, who are characterized by
an excellent performance status and the lack of relevant co-morbidities. Intensive
AML-like chemotherapy has the capacity to restore normal polyclonal hematopoi-
esis in subgroups of patients. However, a long-term complete remission is induced
only in a minority of patients. The decision to apply intensive therapies should be
based on the integration of multiple parameters including risk scoring based on
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Table 3.6 Individualized therapy of high-risk MDS (IPSS Int-2 and high) in elderly patients
(=70 years)

Patient category Therapy recommended | Aim of therapy

Go-gof/fit Best supportive care® Improved QoL, hematologic improvement
Allo-HSCT® Curation, prolonged OS and PFS
Azanucleosides® Prolonged OS and PFS, hematologic

Investigational agentsd¢ | improvement, reduction of transfusion need,
relief of symptoms, improved QoL

Slow-go / vulnerable | Best supportive care* Improved QoL, hematologic improvement

Azanucleosides? Prolonged OS and PFS, hematologic
Investigational agentsd¢ | improvement, reduction of transfusion need,
relief of symptoms, improved QoL

No-go / frail Best supportive care® Improved QoL, hematologic improvement
(Azanucleosides)f Improved QoL, hematologic improvement,
Investigational agentsée | relief of symptoms

Allo-HSCT allogeneic hematologic stem cell transplantation, OS overall survival, PF'S progression-
free survival, QoL quality of life

aSupportive care represents the basis of all treatment concepts

"Might be feasible in a minority of selected cases with an excellent health status. Decision should
be made on an individual basis, possibly after pretreatment with azanucleosides

Vidaza® is approved in this indication in Europe and in the United States, Dacogen® in the United
States. A predictive score for response to Vidaza®has been developed recently [28]

9The inclusion in clinical studies is recommended

‘Investigational agents include an oral formulation of azacitidine, histone deacetylase inhibitors,
lenalidomide and combinations thereof

‘Even a minor portion of no-go patients might benefit from azacitidine

established scores, functional capacities, co-morbidities and preferences of patients
and relatives (Fig. 3.1).

The need for Geriatric Assessment

Aspects of multidimensional geriatric assessment have just started to be integrated
in the care of MDS patients. Whereas the scoring systems established so far are
based on disease-specific prognostic factors like bone marrow blasts or karyotype,
patient-related factors like functional capacities or co-morbidities including cardiac
insufficiency or tolerance to chemotherapy are less well defined. The integration of
structured co-morbidity scores to classify and quantify co-morbid conditions in
clinical studies has just started. The hematopoietic stem-cell transplantation-specific
co-morbidity index (HCT-CI), was found to be a significant prognostic factor for
overall survival, for event-free survival as well as for non-leukemic deaths in MDS
patients [31]. Several studies have proven the relevance of comorbidity scoring in
the prognostication in MDS [32, 33, 34]. The systematic evaluation and integration
of scores of the geriatric assessment like nutritional status, social support or cogni-
tive function has just started [36, 37]. These parameters will be evaluated for their
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prognostic impact, their capacity to predict response and toxicities and will turn out
to represent parameters of clinical outcome. Their integration will improve the indi-
vidualized therapy-planning both in clinical studies and in medical practice in MDS.

Future Perspectives

Based on the development of innovative therapeutic options including epigeneti-
cally active drugs, immune modulating agents, thrombopoietic agents and effective
iron chelators, treatment algorithms in elderly MDS have become more complex.
To achieve an individualized therapy-planning and to optimize clinical outcome, not
only chronological age but also aspects of age-adjusted life expectancy and assess-
ment parameters including functional capacities, co-morbidities, quality of life and
nutritional status have to be integrated in clinical studies and in daily practice.

Acknowledgement Supported by Senioren-Krebshilfe, www.senioren-krebshilfe.at.
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Chapter 4
Acute Myeloid Leukemia

Heidi D. Klepin and Timothy S. Pardee

Abstract The incidence of acute myelogenous leukemia (AML) increases with
age. Older AML patients, often defined by age 60 years and above, have worse
treatment outcomes than younger patients. Selected older patients can benefit
from curative therapies, but as a group they experience increased treatment-
related toxicity, are more likely to relapse, and have decreased overall survival.
Age-related outcome disparity is in part explained by differences in tumor biol-
ogy. Older patients are more likely to present with unfavorable cytogenetic abnor-
malities, multidrug resistance phenotypes, and secondary AML. However, even
among older adults with favorable tumor biology, prognosis differs by age in
clinical trials. Patient-specific factors such as impaired physical function and
comorbidity independently predict increased treatment toxicity and decreased
survival. Improved patient assessment strategies are needed to identify those
patients most likely to benefit from standard induction and post-remission thera-
pies. In addition, research is ongoing to identify more effective and tolerable
induction and post-remission treatments for this population. Finally, enhanced
supportive care strategies designed to minimize the negative effects of treatment
on function and quality of life are needed to maximize short and longer term ben-
efits of therapy.

Keywords Acute myeloid leukemia ¢ FElderly ¢ Induction chemotherapy
* Treatment

Introduction

More than half of all newly diagnosed patients with AML are >65 years of age.
Despite this, optimal therapy for older adults remains controversial. Clinical trial
and registry data demonstrate a survival advantage for intensive therapy among
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older adults compared to low intensity or supportive care, but outcomes remain
poor. Older age (particularly >70 years) is associated with decreased overall survival
(OS) and increased treatment-associated morbidity. Many older adults are therefore
not offered curative therapy for AML. Age, however, is a surrogate measure for both
changes in tumor biology (conferring treatment resistance) and patient characteris-
tics (decreasing treatment tolerance). For patients with the same chronologic age,
there is significant heterogeneity of tumor biology and physiologic reserve making
strictly age-related treatment decisions suboptimal. Individualized treatment deci-
sion-making based on evolving stratification of tumor and patient characteristics
can help inform the tailoring of treatment and supportive care interventions.

Epidemiology

In 2012, an estimated 13,780 men and women (7,350 men and 6,430 women) were
diagnosed with and 10,200 men and women died of AML in the United States of
America (US) [1]. The incidence of AML increases dramatically with age (Fig. 4.1).
The median age of diagnosis in the US remains 66 years with approximately
one-third of newly diagnosed patients >75 years of age. Survival for AML is age
dependent with significantly lower survival rates reported for older adults [1, 2]
(Fig. 4.2). Population-based statistics from the US (Surveillance End Epidemiologic
Results, SEER) reporting on 5-year survival rate differences between 1975 and
2004 indicate improvement over time for adults, however the magnitude of the
improvement declines with age; 50-64 (4.7-23.9 %) 65-74 (6.2-13 %) and
>75 years (1.4—1.7 %).

The primary risk factors for developing AML are older age and a history of prior
myelodysplastic syndrome (MDS). Less common risk factors which have been
reported include: previous myeloproliferative neoplasm (MPN), chemotherapy
drugs (alkylators, topoisomerase 2 inhibitors, and nitrosoureas), radiation or
petrochemical exposure.

Current Diagnostic Standards

The clinical signs and symptoms of AML are varied and non-specific but acute in
onset. Symptoms are typically related to cytopenias, often pancytopenia due to leu-
kemic infiltration of the bone marrow. As such, patients commonly present with
infections, fatigue, or bleeding. Less commonly, older adults with AML may pres-
ent with severe leukocytosis, producing symptoms of leukostasis which can result
in altered mental status (i.e., delirium), shortness of breath, or chest pain.
Occasionally presentations related to symptoms of leukemic infiltration of tissues
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Age-Specific (Crude) SEER Incidence Rates

By Cancer Site
All Ages, All Races, Both Sexes
20002009
35
101

Rate per 100,000

Age at diagnosis

<9 Acute myeloid leukemia

Cancer sites include invasive cases only unless otherwise noted.

Rates are per 100,000.

Incidence source: SEER 18 areas (San Francisco, Connecticut, Detroit, Hawaii, lowa, New Mexico,
Seattle, Utah, Atlanta, San Jose-Monterey, Los Angeles, Alaska Native Registry, Rural Georgia,

California excluding SF/SJM/LA, Kentucky, Louisiana, New Jersey and Georgia excluding ATL/
RG).

Fig. 4.1 SEER relative survival rates for AML by age group, 1988-2008. SEER surveillance end
epidemiology and end results. http://seer.cancer.gov
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Relative Survival By Survival Time
By Age At Diagnosis/Death
Acute Myeloid Leukemia, All Races, Both Sexes

1988-2008
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Cancer sites include invasive cases only unless otherwise noted.
Survival source: SEER 9 areas (san Francisco, Connecticut, Detroit, Hawaii, lowa,
New Mexico, Seattle, Utah, and Atlanta).

The annual survival estimates are calculated using monthly intervals.

Fig. 4.2 SEER relative survival rates for AML by age group, 1988-2008. SEER surveillance end
epidemiology and end results. http://seer.cancer.gov

outside the marrow (i.e., liver, spleen, gums, lymph nodes, skin, or central nervous
system) are seen.

The diagnosis of AML requires documentation of an abnormal accumulation of
leukemic blasts of myeloid origin [3]. The presence of >20 % blasts in the marrow
or peripheral blood is diagnostic. Exceptions are made for certain genetic
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Table 4.1 WHO (2008) Acute myeloid leukemia with recurrent genetic
classification of acute abnormalities
myeloid lenkemias and AML with ¢(8:21)(q22:q22); RUNX1-RUNXITI
related precursor neoplasms —
AML with inv(16)(p13.1q22) or t(16;16)(p13.1;q22);
CBFB-MYHI11

APL with t(15;17)(q22;q12); PML-RARA

AML with t(9;11)(p22;q23); MLLT3-MLL

AML with t(6;9)(p23;q34); DEK-NUP214

AML with inv(3)(q21q26.2) or t(3;3)(q21;q26.2); RPN1-EVI1
AML (megakaryoblastic) with t(1;22)(p13;q13);
RBM15-MKLI1

Provisional entity: AML with mutated NPM1

Provisional entity: AML with mutated CEBPA

Acute myeloid leukemia with myelodysplasia-related
changes

Therapy-related myeloid neoplasms
Acute myeloid leukemia not otherwise specified
AML with minimal differentiation
AML without maturation
AML with maturation
Acute myelomonocytic leukaemia
Acute monoblastic/monocytic leukaemia
Acute erythroid leukaemias
Pure erythroid leukaemia
Erythroleukaemia, erythroid/myeloid
Acute megakaryoblastic leukaemia
Acute basophilic leukaemia
Acute panmyelosis with myelofibrosis
Myeloid sarcoma
Myeloid proliferation related to Down syndrome
Transient abnormal myelopoiesis
Myeloid leukaemia associated with Down syndrome
Blastoid plasmacytoid dendritic neoplasms

Adapted from Gilliland et al. [73]

abnormalities such as t(8;21), inv(16), t (15;17), t(16;16) and some cases of erythro-
leukemia. Immunohistochemical and flow cytometry techniques aid morphologic
evaluation to confirm myeloid versus lymphoid origin. Conventional cytogenetics is
arequired component in the diagnostic evaluation of patients suspected of AML with
>50 % of patients presenting with a detectable cytogenetic abnormality. Fluorescence
in situ hybridization (FISH) for common prognostic chromosomal alterations should
be performed if cytogenetic analysis fails. Molecular testing for mutations in NPM 1,
CEBPA and FLT3 should be considered in cytogenetically normal patients. The role
of molecular testing in clinical practice is rapidly evolving. The WHO classification
of AML (Table 4.1) highlights the importance of cytogenetic and molecular studies
for prognosis and treatment. It has become increasingly clear over recent years that
AML comprises a group of distinct diseases with a broad range of tumor biology.



68 H.D. Klepin and T.S. Pardee
Tumor Biology

Age-related changes in tumor biology are a major contributor to outcomes for older
adults (Table 4.2). Older patients are more likely to have unfavorable cytogenetic
abnormalities (i.e., chromosome 5 and 7 abnormalities, and/or complex karyotypes)
and less likely to have favorable cytogenetic abnormalities [i.e., t(8;21),t(15;17) and
inv(16)] compared to younger patients at the time of presentation [2, 4, 5].
Unfavorable cytogenetic abnormalities are associated with decreased remission
rates and shortened overall survival (OS) [2, 4, 6-8]. The expression of a multi-drug
resistance phenotype (MDR1) is also more common in older AML patients [9]. This
membrane-associated glycoprotein actively pumps out many conventional chemo-
therapies such as anthracyclines thereby reducing intracellular concentrations and
promoting leukemia cell survival. Finally, older adults are more likely to develop
AML in the setting previous hematologic disorders (MDS/MPN), which is more
resistant to standard therapies [10].

While each of these risk factors independently influences remission rates, the
presence of multiple poor risk features dramatically reduces the odds of achieving a
complete remission (CR) with standard induction therapies. In a Southwestern
Oncology Group (SWOG) study of older adults with newly diagnosed AML treated
with intensive induction therapy, patients with none of these adverse risk factors (de
novo AML, MDRI1 negative phenotype, favorable/intermediate cytogenetics) had a
CR rate of 81 % compared to 12 % of those with multiple risk factors (secondary
AML, MDR1 positive phenotype, unfavorable cytogenetics) [9]. In another study
focused on the small percentage of older patients with favorable cytogenetics
[t(8;21), inv(16)], remission rates of 80 % with 30 % 5-year survival were reported
[11] resulting in some consensus that this subgroup should be offered intensive
therapy if their Eastern Cooperative Oncology Group (ECOG) performance status
is <3.

The majority of older adults, however, have cytogenetically normal AML. This
group remains molecularly diverse with an ever evolving understanding of the prog-
nostic implications of gene mutations (i.e., FLT3-ITD, NPM1, CEBPA, DNMT3,
IDH1 and IDH2, WT1) and overexpression (i.e., ERG, BAALC) [12—18]. The most
well defined molecular risk factors are FLT3-ITD mutation (poor prognosis), and
NPM1 or isolated CEBPA mutation in absence of FLT3-ITD (good prognosis). The
prognostic implications of these mutations are consistent between younger and
older AML patients. There are molecular changes that have been observed between
older and younger patients. Analysis of gene expression data comparing patients
<45 years with those >55 years has demonstrated age-specific dysregulation of
oncogenic pathways [19]. Current strategies to improve outcomes for older adults
include the design of trials using novel agents to target specific molecular AML
subtypes. For example, several completed and ongoing trials utilizing FLT3 inhibi-
tors (i.e., midosaurin, sorafenib) in novel combinations were designed to investigate
the efficacy of this approach for patients with FLT3 mutations. These trails have so
far yielded disappointing results underscoring the genetic complexity of AML in
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older patients. It is expected that tolerable treatment options will increase for older
adults with successful targeting of molecular subtypes of AML and incorporation of
genetic signatures into risk stratification schema in clinical trials.

Overview of Treatment Trials for Older Adults with AML

There is ongoing debate regarding the optimal treatment strategy for older adults
with AML ranging from supportive care alone to standard aggressive therapies [20—
24]. This debate is fueled by low survival rates with substantial risk of treatment
toxicity among elders undergoing curative therapies. These concerns translate into
low rates of receipt of therapy; less than 40 % of older adults receive chemotherapy
after AML diagnosis in the US [25].

Clinical trials have consistently shown worse survival outcomes among older
adults with AML compared to younger patients using age cutoffs of 55, 60, and 65
years [2, 26, 27]. Older adults are less likely to achieve a CR and to remain relapse
free if they have achieved a CR. For example, in an analysis of SWOG treatment
trials, including 968 AML patients, treated with standard induction and consolida-
tion therapy, CR rates were 64, 46, 39, and 33 % in age groups <56, 5665, 6675,
and older than 75 years, respectively. Among patients with responsive disease the
median disease free survival was 21.6, 7.4, 8.3 and 8.9 months, respectively; the OS
for the whole population was 18.8, 9.0, 6.9, and 3.5 months, respectively [2]. Older
adults are also more likely to experience treatment-related death (typically defined
as death within 30 days of initiation of therapy), ranging from 15 to 30 % in clinical
trials [2, 21, 22, 28]. These results likely underestimate actual treatment mortality in
clinical practice as only patients fit enough to enroll on clinical trial were studied.
Due to concerns regarding inferior outcomes with treatment and increased toxicity,
a large proportion of older adults in the US are not considered for chemotherapy
treatment for this disease [29, 30].

Induction Therapy

Standard induction chemotherapy for non-acute promyelocytic (APL) AML typi-
cally involves a treatment regimen that includes cytarabine (Ara-C) and an anthra-
cycline given for 7 and 3 days respectively (7+3) [31]. Lowenberg et al. performed
a landmark study demonstrating survival improvement for patients >65 years of age
treated with intensive induction therapy versus supportive care alone [32] with no
difference in time spent hospitalized between the two groups. This study provided
supporting evidence to offer curative chemotherapy to selected older adults with
AML. Population-based data from Sweden and the US similarly show a survival
advantage for treatment [25, 33].
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In the decades since publication of the landmark Lowenberg trial, many
subsequent elderly- specific studies have been conducted. Unfortunately, most have
failed to improve upon the suboptimal treatment outcomes seen in the older popula-
tion (Table 4.2). In most elderly-specific trials, CR rates range from 40 to 60 %, but
median survival remains less than a year [22]. Several variations of induction ther-
apy regimens designed to improve the balance of efficacy versus toxicity have been
investigated. Dose-attenuation, to minimize toxicity, has not resulted in substantial
improvement in outcomes [34, 35]. Investigation of various anthracyclines, such as
mitoxantrone and idarubicin, and the addition of etoposide have not improved sur-
vival for older adults [28, 36-38]. Use of growth factors including granulocyte col-
ony stimulating factor (G-CSF) and granulocyte macrophage colony stimulating
factor (GM-CSF) to decrease duration of neutropenia has not consistently been
shown to improve response rates or survival; likewise they do not clearly decrease
costs [28, 36, 39—41]. Modulation of the multi-drug resistant efflux pump (MDR1)
was pursued using a cyclosporine analog PSC-833 with standard induction chemo-
therapy in two randomized trials [42, 43]. There was no benefit in response rates or
survival and an increased toxic death rate on the experimental arm of the Cancer and
Leukemia Group B trial [42].

Investigation of high anthracycline dose intensity has led to a positive outcome
in a subset of older adults. Specifically, 90 mg/m? of daunorubicin improved CR
rates compared to 45 mg/m? (64 % versus 54 % respectively) for untreated older
adults receiving a 7+3 regimen [44]. While there was no significant increase in
toxicity with higher dosing, the improved CR rate did not translate into better OS. In
subset analyses, benefits appeared limited to adults aged 60—65 years. In this subset
of “young-old” patients, a survival benefit was noted. No randomized trial data is
available regarding comparison of the commonly used 60 mg/m? dosing with 90 mg/
m?. Two studies have shown positive outcomes when adding gemtuzumab ozogami-
cin to induction therapy for AML. Gemtuzumab ozogamicin is a humanized anti-
CD33 monoclonal antibody linked to calicheamicin which has demonstrated
efficacy in the relapsed setting but its use in older adults was after it was voluntarily
withdrawn from the US market following a negative trial in younger AML patients.
Recent investigations, however, testing a lower dose schedule in combination with
intensive induction, suggest that the combination may be efficacious and tolerable.
A phase 3 study of 280 adults aged 50-70 with untreated AML showed improve-
ment in relapse-free (23 % versus 50 %) and overall survival (42 % versus 53 %)
with the addition of gemtuzumab [45]. Benefit was most evident among patients
with favorable cytogenetics. A larger study of patients >50 years old with AML or
high risk MDS similarly showed a survival advantage to the addition of gemtu-
zumab to two different induction regimens without significant increased toxicity
[46]. These studies have renewed interest in use of this agent in the curative setting,
particularly among those with good risk cytogenetics, although data remains limited
for adults >70 years of age. At present, gemtuzumab remains unavailable in many
healthcare systems.

Lower intensity regimens have been tested for older adults, particularly for those
considered “unfit” for intensive chemotherapy or presenting with more indolent
disease. Use of DNA hypomethylating agents (azacitidine and decitabine) has
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increased significantly in recent years [25]. These agents have demonstrated activity
in MDS and subset analyses of patients with low blast count AML (20-30 %)
included on MDS treatment trials show evidence of increased response and survival
compared to standard care (a mix of low dose Ara-C, best supportive care or 7+3)
[47]. A multi-center trial of decitabine versus supportive care or low dose Ara-C for
adults >65 years with intermediate or poor risk cytogenetics reported a CR rate of
18 % for decitabine and, in an unplanned post-hoc analysis, a small survival benefit
(median 7.7 versus 6.2 months) [48]. At present, neither drug is approved for
treatment of AML by the US Food and Drug Administration but both have an
indication approved by the European Medicines Agency. Another low intensity
option is low dose Ara-C which has limited activity and can improve survival among
patients not fit for intensive chemotherapy compared to supportive care [49]. Low
intensity regimens have not been compared in a randomized fashion to intensive
therapy for older adults nor have rigorous definitions of fit or unfit been used in
clinical trials to optimize extrapolation of data in clinical practice.

Post-remission Therapy

Optimal post-remission strategies for older adults are also undefined [31, 50]. It is
generally accepted that post-remission therapy or consolidation is needed to
translate a complete remission into cure [31]. Typical post-remission treatment
includes high dose cytarabine or hematopoietic stem cell transplantation. For older
adults with favorable or intermediate risk AML in first CR, consolidation chemo-
therapy without transplant is typically pursued. In a randomized study of low, inter-
mediate and high dose cytarabine for consolidation in patients who had achieved
CR, younger patients benefited from dose escalation while older patients experi-
enced more cerebellar toxicity and no benefit in disease free survival [27]. For
younger patients, high dose cytarabine (3 g/m?) is a standard post-remission treat-
ment option for good risk cytogenetics [31]. This treatment is too toxic for older
adults and likely contributes to suboptimal outcomes seen in older adults with good
risk cytogenetics. In elderly specific trials, lower dose Ara-C regimens as a single
agent or in combination with an anthracycline have been tested [36, 51]. In this
population, there is no clear evidence to date that multiple courses of consolidation
or maintenance therapy improve outcomes when compared to a single course of
consolidation therapy [34, 36, 51].

Allogeneic stem cell transplantation remains a standard post-remission treatment
option with potential for long-term survival in younger adults with poor risk AML
[31]. Traditional allogeneic hematopoietic cell transplantation (allo-HCT) is associ-
ated with very high treatment-related mortality in older adults and is therefore not
recommended as post-remission therapy for most patients >60 years of age [52].
Advances in supportive care and use of reduced-intensity conditioning (RIC) allo-
geneic transplantation regimens (‘“non-myeloablative regimens”) have resulted in a
trend towards increased use of allogeneic transplantation in adults over age 50 [53].
This type of transplantation utilizes the graft versus leukemia effect and reduces
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acute toxicities associated with use of myeloablative therapies [54—56]. Chronologic
age alone (at least up to 75 years) should not be considered a contraindication to
RIC transplant. In an analysis of over 1,000 patients aged 40-79 (11 % >65) who
received RIC for AML consolidation or MDS therapy there was no association
between age and the following outcomes in multivariate analysis: non-relapse
mortality, relapse, disease free and OS [57]. While this therapy may be feasible in
highly selected older adults, it is yet unclear if this treatment strategy is superior to
conventional approaches.

Post-remission therapy for older adults is further complicated by a higher
likelihood that patients will no longer be candidates for additional treatment due to
functional impairment or end organ damage resulting from induction therapy. In
many cases a curative treatment approach must be aborted due to poor performance
status that precludes post-remission treatment. In randomized trials, up to 20 % of
older adults may not go on to receive any consolidation therapy after achieving CR
[51]. Attrition is much higher for older adults considered for post-remission trans-
plantation [54]. Outside of clinical trials even fewer older adults are likely to receive
post-remission therapy since these patients are often less fit than those enrolled on
clinical trials [58].

Acute Promyelocytic Leukemia

Treatment recommendations differ for patients with acute promyelocytic leukemia
(APL). APL is characterized by a translocation between chromosomes 15 and 17
leading to the fusion of the promyelocytic leukemia (PML) gene with the retinoic
acid receptor o (RARa) gene, resulting in disruption of normal cell differentiation
[59]. While less common among older adults, response and cure rates are higher
than in most AML subtypes with induction regimens that include use of all-trans
retinoic acid (ATRA) which overcomes the differentiation block. A unique clinical
feature of APL is presentation with bleeding secondary to disseminated intravascu-
lar coagulation. Hemorrhage is a frequent cause of early death. When suspected,
treatment with ATRA should begin immediately. Curative treatment regimens often
include induction with anthracycline and ATRA therapy followed by consolidation
and maintenance therapy. Therapy may span 1-2 years with remission rates as high
as 75-90 % on clinical trials. In addition, relapsed patients may respond to arsenic
trioxide (ATO), with a high proportion achieving a second remission. This subtype
of AML should be treated aggressively in older adults given the high probability of
response. However, even among this favorable subgroup, age is a negative prognos-
tic factor. Early death (30-day mortality) is high for all ages in population-based
data (29 %) but significantly worse among those diagnosed at an older age, with
poor performance status or comorbidity [60]. Despite availability of effective ther-
apy, many older adults are not considered eligible for curative approaches [61]. Less
toxic treatment approaches remain under investigation including use of ATRA
and ATO during induction to minimize cytotoxic therapy.
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Improving Patient Assessment Strategies

Risk stratification for older adults with AML has primarily focused on chrono-
logic age, tumor biology, and oncology performance status (ECOG or Karnofsky).
Several prognostic models for older adults (>60 years) have been developed. One
model predicting induction (8-week) mortality among patients >70 years receiv-
ing intensive therapy includes patients age >80, complex karyotype, poor ECOG
performance status (>1), and elevated creatinine (>1.3 mg/dl) [62]. Patients with
none (28 %), 1 (40 %), 2 (23 %), or >3 (9 %) of these risk factors had early mor-
tality rates of 16, 31, 55 and 71 %, respectively. Another model used to predict
OS after induction highlights the importance of chronologic age, karyotype,
NPMI1 mutational status, white blood cell count, lactate dehydrogenase (LDH)
levels, and CD4 expression [63]. Using this model four prognostic risk groups
were illustrated: favorable, good intermediate, adverse intermediate, and high
with corresponding 3-year OS rates of 39.5, 30, 10.6 and 3.3 %, respectively. A
validated web-based application for prediction of CR and early death using clini-
cal and laboratory variables (body temperature, age, secondary leukemia or ante-
cedent hematological disease, hemoglobin, platelet count, fibrinogen and LDH)
predicted CR rates ranging from 12 to 91 % if cytogenetic information was avail-
able [64]. These models demonstrate that outcomes for older adults vary widely
and provide a foundation for improving risk-stratification at the time of diagno-
sis. Each model, however, relies on chronologic age as a surrogate for measure-
able underlying impairments (i.e., comorbidity, physical function, cognition)
that may further improve estimates of reserve capacity during or after
treatment.

Similar to the heterogeneity seen in AML biology, patient-specific factors differ
substantially among older adults and translate into varied abilities to withstand the
stress of treatment despite the same chronologic age. Geriatric assessment (GA)
refers to the evaluation of multiple patient characteristics (physical function, comor-
bid disease, cognitive function, psychological state, and nutritional status) in an
effort to discriminate between fit, vulnerable, and frail patients. How each of these
patient characteristics influences treatment outcomes is an active field of study with
AML-specific data summarized below.

Physical Function

Characterization of functional status can improve risk stratification for older adults
with AML. The relationship between ECOG performance score at diagnosis, age,
and 30-day mortality during induction chemotherapy is dramatic. Clinical trial data
demonstrated similar 30-day mortality (11-15 %) for patients aged 56-65, 6675,
>75 with ECOG 0, contrasted with rates of 29, 47 and 82 %, respectively for base-
line ECOG 3 [2]. Fit older adults, even those >75 years, may tolerate induction
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chemotherapy similar to those in middle age but the negative prognostic implications
of poor performance status increases with age.

ECOG scores appear most useful in identifying frail patients (ECOG >2).
Physiologic reserve capacity may vary widely among older adults with ECOG
0-2. Assessment of task-specific physical function or objectively measured physi-
cal performance (i.e., walking speed) may add information to oncology perfor-
mance scales. In a prospective cohort of older adults considered to have “good”
performance status (ECOG <1) treated with intensive induction therapy almost
half had significant physical limitations at the time of treatment (48.2 % activities
of daily living (ADL), 53.7 % objectively tested physical performance) [65].
Impairment in instrumental activities of daily living (IADLs) and physical perfor-
mance (Short Physical Performance Battery [SPPB] score <9; includes walking
speed, chair stands and balance testing) are independently associated with
decreased survival [66, 67]. These data suggest that utilizing standardized mea-
sures to assess functional status can enhance treatment decision-making for the
older adult.

Comorbidity

The presence of major comorbidity is a negative prognostic factor among older
adults with AML, particularly among patients 60—80 years. In a retrospective study,
133 patients aged >70 years who received induction chemotherapy were evaluated
using an adapted Charlson Comorbidity Index (CCI) to assess comorbidity burden
[68]. Approximately one-third had major comorbidity (CCI score >1) which was an
independent adverse prognostic factor for CR (p=0.05). The Hematopoietic Cell
Transplantation Comorbidity Index (HCT-CI) developed to improve the sensitivity
of the CCI in the transplant setting has been evaluated in AML. Giles et al. used this
measure to assess comorbidity among 177 patients >60 years who received induc-
tion chemotherapy. The HCT-CI score was 0 in 22 %, 1-2 in 30 %, and >3 in 48 %
corresponding with early death rates (3, 11, and 29 %) and OS (45, 31, and 19
weeks, respectively) [69]. While larger prospective studies are lacking, current evi-
dence supports the use of pretreatment comorbidity assessment using the CCI or
HCT-CI. The prognostic implications of individual comorbid conditions are not
well-studied.

Cognitive Function

Cognitive dysfunction is prevalent among older adults. Pretreatment cognitive
impairment may increase risks of complications during intensive therapy
but research in this area is limited. Small studies suggest cognitive impairment may
be prevalent and unrecognized among older adults undergoing therapy for AML
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[66, 70]. For example, in prospective study of 74 older adults receiving intensive
induction chemotherapy, pretreatment cognitive impairment was detected in 29 %
of patients (median age 69) [66]. In multivariate analysis, cognitive impairment
(defined by score <77 on the modified Mini Mental State Exam [3MS]) was
associated with worse OS. These data support the need for more research on the
prognostic value of cognitive screening in the setting of AML therapy.

Geriatric Assessment-Putting It All Together

Pretreatment assessment of older adults needs to take into account the complexity
of variables that may differ from patient to patient. The additive effects of multiple
impairments may be more important than individual conditions. Single institution
data suggests pretreatment GA to assess multiple patient characteristics is feasible
and can detect impairments among patients scheduled to receive intensive therapy:
cognitive impairment, 31.5 %; depression, 38.9 %; distress, 53.7 %; impairment in
ADLs, 48.2 %; impaired physical performance, 53.7 %; and comorbidity, 46.3 %.
Importantly, most patients were impaired in one (92.6 %) or more (63 %) functional
domains [65]. Feasibility of primarily self-administered GA is being tested in
cooperative group treatment trials for older adults with AML and the prognostic
significance of these impairments is under investigation. Ultimately, understanding
specific patient vulnerabilities may help to: (1) predict tolerance and response to
standard therapies; (2) inform adaptive clinical trial design for specific patient
subgroups; and (3) identify targets for intervention to improve treatment tolerance
such as exercise for physical impairment.

Recommendations for Treatment of Older Adults—Fit,
Vulnerable, and Frail

Treatment recommendations for older adults with AML need to be individualized
based on the complexity of tumor biology and patient characteristics. While optimal
therapy for older adults as a group remains debated, there is some evidence to guide
decision-making for individual patients. Older adults with newly diagnosed AML
who present with an ECOG score >2 or significant comorbidity (CCI score >1,
HCT-CI score >2) are more likely to experience toxicity and less likely to benefit
from standard intensive induction chemotherapy. For these frail patients who are at
highest risk for toxicity it would be reasonable to consider best supportive care, low
intensity therapy or a clinical trial investigating novel agents. Options for less inten-
sive therapy include low dose Ara-C or hypomethylating agents. Alternatively,
older adults with good functional status (ECOG <2), minimal comorbidity, and
good risk cytogenetics are likely to benefit from curative therapies regardless of
chronologic age. A reasonable treatment regimen for these patients is 7 days of
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continuous infusion cytarabine at 100 mg/m*/day with 3 days of an anthracycline
(daunorubicin at 60-90 mg/m?*/day, idarubicin 12 mg/m?, mitoxantrone 12 mg/m?).
Consideration should be given to regimens including low dose gemtuzumab if
available.

Optimal treatment for the large population of older adults who fall between these
two extremes is unclear. While there is no clear evidence-based recommendation
for patients with intermediate or poor risk cytogenetics those who are deemed to
have good physiologic reserve capacity may benefit from intensive therapies on
(preferred) or off clinical trials. One algorithm to define fit based on current evi-
dence includes the following criteria: ECOG <2, no impairment in IADLs, no
impairment in physical performance (SPPB >9), no cognitive impairment (3MS
>77), and no significant comorbidity (CCI or HCT-CI <1). Prospective multi-site
studies are needed to validate new refined criteria for fitness in this setting.

Finally, informed decision-making requires careful communication of individu-
alized treatment options and potential outcomes. Limited evidence has suggested
that older AML patients may over-estimate treatment benefit and often report not
being offered treatment options [71, 72]. Careful evaluation of tumor and patient
characteristics can help guide communication of treatment options for older adults.

Conclusions

Treatment decision-making for older adults with AML should be individualized
taking into account both the heterogeneity of tumor biology and patient characteris-
tics which can identify patients most likely to have responsive disease and adequate
reserve capacity to tolerate and benefit from treatments. Outcomes for older adults
may be enhanced by: (1) targeting unique molecular AML subtypes; (2) refining
criteria for characterization of fit, vulnerable and frail; and (3) developing support-
ive care interventions to enhance treatment tolerance.
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Chapter 5
Chronic Myelogeneous Leukemia

Andreas Hochhaus and Susanne Saussele

Abstract The impact of age as a poor prognostic factor in chronic myeloid leukemia
(CML) has been well described. In the interferon era, elderly patients diagnosed
with CML in chronic phase had shorter survival compared to younger patients. With
the advent of targeted therapy with imatinib, studies described consistently improved
responses in elderly late chronic phase patients treated with imatinib after IFN fail-
ure, with similar overall survival compared to the younger population.

Imatinib in newly diagnosed older patients showed similar rate of cytogenetic
and molecular responses compared to younger patients. Few data are available
relating elderly CML patients subset treated with 2nd-generation TKIs after
resistance/intolerance to imatinib: both nilotinib and dasatinib have demonstrated
efficacy and limited toxicity profile as in younger patients. The aim of this review is
to highlight the fact that elderly CML patients can benefit from targeted therapy
with limited adverse events.

Keywords Chronic myelogeneous leukemia ¢ Tyrosine kinase inhibitors * Imatinib *
Nilotinib ¢ Dasatinib

Introduction

Chronic myeloid leukemia (CML) is a hematopoietic stem cell disorder originating
from the translocation t(9;22)(q34;q11) with the resulting Philadelphia chromo-
some (Ph) 22qg-. Juxtaposition of the ABL gene on chromosome 9 with the BCR
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gene on chromosome 22 leads to a fusion gene, which is translated to a novel protein
with abnormal tyrosine kinase activity. The incidence rate of CML varies from 0.6
to 2 cases per 100,000 people/year and increases with age, with a male prevalence.
Median age at presentation is estimated around 65 years, but age figures differ
between cancer registries and clinical trials by 10-20 years. Most clinical trials
underestimate the real age of CML patients in the whole population and elderly
patients are underrepresented in most studies. As a prominent example, the IRIS
trial, which led to approval of imatinib for chronic phase CML, excluded patients
>70 years of age [1]. A German study, aimed to determine population-based age and
gender-specific incidence of CML, reported a median age of CML patients of
60.3 years, with a male/female ratio of 1.66. The crude incidence for CML was
0.79, whereas age-specific incidence was 0.57 for patients aged less than 65 years,
and 1.91 for patients aged >65 years. Overall, only 64 % of patients were included
in clinical trials: differences between patients who participated to trials vs
patients who did not were in age (10.7 years younger), low prognostic score and
management in hospital. Elderly patients had a 3.8-times lower probability to be
enrolled in a clinical trial [2].

Epidemiology

The increasing age of patients is considered an important factor influencing deci-
sions in daily clinical practice. Although there is, in principle, equal access for
medical care for all patients across Europe, patients’ age seems to be used as a
selection criterion for treatment management [3]: An epidemiological survey in the
southeast of Germany observed that only 59 % of the CML patients (median age of
64 years, no inclusion in investigational studies) received imatinib alone, 10.2 %
received imatinib in combination with hydroxyurea or interferon alpha, 25.8 %
were treated with hydroxyurea and 7.6 % received interferon alpha. This study,
conducted in 2006, had used the database of the Bavarian association of statutory
health-insurance-accredited physicians, covering 83.5 % of all patients treated out-
side a clinic’s care in Bavaria with 10.4 million people [3]. The use of pre-imatinib-
era treatment strategies such as hydroxyurea, ara-C, or interferon alpha by some
physicians as salvage treatment after imatinib failure and unsuitability of stem cell
transplantation (SCT) still occurs despite the growing availability of newer tyrosine
kinase inhibitors (TKIs). Age is no longer a risk factor for worse outcome since the
introduction of imatinib as targeted therapy [4, 5]. With imatinib therapy, older age
appears to have lost much of its prognostic relevance suggesting that poor prognosis
previously observed with older age was rather related to treatment-associated
factors than to disease biology of CML in older patients [4]. As the long-term
outcome is similar to that of younger patients [5], there is no reason to deprive older
patients of the treatment with TKIs.

Furthermore, patient management by a hospital is also a significant positive fac-
tor for participation in clinical trials, as the result from epidemiological observations
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suggests [2]. CML patients treated in hospitals have a six-fold higher chance of
being included in clinical trials than patients outside a hospital. Younger CML
patients are more likely treated in university hospitals or specialized cancer treat-
ment centers where study infrastructure for patient safety and data management are
easily available. This patient group has, in general, a good prognosis and is likely to
be a candidate for participation in clinical trials. In contrast, elderly patients are
mainly cared for in general hospitals or in speciality practices with a reduced access
to investigational therapies [6]. Reasons for non-inclusion of elderly patients in tri-
als might also be, in some cases, immobility and comorbidities and, in others, the
reluctance of physicians to admit elderly patients [2].

Current Treatment Standards

The European LeukemiaNet (ELN) has developed recommendations for medical
management of patients of all ages with CML in daily clinical practice [7]. Thus,
CML patients should be treated under the guidance of an experienced physician
affiliated to a center with appropriate facilities for cytogenetic and molecular moni-
toring. Furthermore, the centers should offer and ask patients to be registered in
clinical studies.

It is recommended that in practice, outside of clinical trials, the first-line treatment
of chronic phase CML can be any of the three TKIs that have been approved for this
indication and are available almost worldwide, namely imatinib (400 mg QD), nilo-
tinib (300 mg BID), and dasatinib (100 mg QD). These three TKIs can be used also
in second or subsequent lines, at the standard, or at a higher dose (400 mg BID for
imatinib, 400 mg BID for nilotinib, and 70 mg BID or 140 mg QD for dasatinib).
Bosutinib (500 mg QD) has been approved for patients resistant or intolerant to prior
therapy. Ponatinib (45 mg QD) has also been approved for patients resistant or intol-
erant to prior TKI therapy, in particular patients with the T315I BCR-ABL mutation.
Allogeneic SCT will continue to be an important treatment for patients who fail to
respond durably to TKIs and are eligible for SCT. It seems reasonable that for patients
in CP, transplant should be reserved for those who are resistant or intolerant to at
least one 2nd generation TKI. The nature of conditioning therapy is controversial
because in chronic phase there is no evidence at present that myeloablative condi-
tioning offers any advantage over reduced intensity preparative regimens.

Current Diagnostic Approaches

A careful and close monitoring of treatment response and of prognostic factors is
required to identify development of resistance to therapy, intolerance or non-
compliance or progression to advanced-phase disease. Monitoring can be performed



88 A. Hochhaus and S. Saussele

using molecular or cytogenetic tests, or both, depending on local facilities and on
the degree of molecular standardization of the local laboratory.

Molecular testing should be performed by RQ-PCR to measure the BCR-ABL
transcript level, that is reported on the international scale (IS). RQ-PCR should be
repeated every 3 months until major molecular response (MMR, BCR-ABL IS
<0.1 %) is achieved, then every 3—6 months. If transcript levels have increased >5
times in a single follow-up sample and MMR was lost, the test should be repeated
in a shorter time interval, and patients should be questioned carefully about compli-
ance. If cytogenetics is used, it must be performed by banding analysis of at least 20
bone marrow cell metaphases, at 3, 6, 12 months, until a CCyR is achieved.

Clonal chromosome abnormalities in Ph negative cells, which may develop in up
to 10 % of responders and are more frequent in older patients, are a warning only in
case of chromosome 7 involvement [7].

In routine clinical practive, however, a survey of 956 physicians in the US and in
Europe suggests that treatment practices in some areas of CML management are not
in line with the international recommendations [8]. Problematic areas were subopti-
mal timing of treatment decisions during monitoring, and unawareness of new molec-
ular monitoring techniques and of the potential benefit of new treatment options.

Prognostic Scores

Older age was referred to be a poor prognostic variable: a negative effect on survival
was reported when patients were treated with therapeutic strategies including con-
servative drugs (busulfan, hydroxyurea, interferon alpha) or transplant procedures.
Thus, age was an important factor in the calculation of the Sokal and Euro (Hasford)
scores. In the IFN era, older age was a consistently poor prognostic factor, probably
related to inadequate drug delivery and treatment toxicity experienced in this set-
ting. In the era of TKI, the outcome of elderly patients was extensively investigated.
Most of the literature regarding efficacy and safety of imatinib revealed that this
drug eliminated the negative effect of age on response rate and survival. Therefore,
a new prognostic score was proposed (EUTOS score), based on 2,060 patients
treated front-line with imatinib. A multivariate analysis was performed to identify
prognostic factors at baseline with impact on the CCyR status at 18 months. The
best proposed model included only basophils and spleen size. Age, as other candi-
date variables, such as blasts, lost their significance. The simple formula
proposed was:

EUTOS score = (7*basophilsin %)+ (4 *spleen size in cm below costal margin)
with indication of high risk by a score >87 and low risk by a score <87. Indirectly,

the analysis proved that advanced age did not represent an adverse prognostic factor
in the TKI era [9].
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Interferon Alpha in Elderly Patients

To assess the long-term outcome of older patients with BCR-ABL positive
CML, 199 patients aged >60 years representing 23 % of 856 patients enrolled in
the German randomized CML-studies I (interferon alpha (IFN) vs hydroxyurea
(HU) vs busulfan and II (IFN +HU vs HU alone) were analyzed after a median
observation time of 7 years. The 5-year survival was 38 % in older and 47 % in
younger patients (P<0.001). Adverse effects of IFN were similar in both age
groups, but IFN dosage to achieve treatment goals was lower in older patients
[10].

The MD Anderson Cancer Center (MDACC) reported the experience of IFN
therapy in CML patients >60 years. Patients were treated with IFN at a median dose
of 5*10%m? MU as single agent or in association with other substances. Older
patients represented 13 % of an overall population of 274 newly diagnosed patients
enrolled in trials. With IFN therapy, 51 % had a cytogenetic response with 20 % of
CCyR. These results were not different from those reported in the younger popula-
tion. The most frequent side effect reported was neurotoxicity in 31 % of patients
[11]. In 1998, the Austrian group reported efficacy and safety data relating 41
elderly patients treated with IFN at daily dose of 3.5 MU, alone or in combination
with low dose cytarabine [12]. Slight difference was reported between elderly and
younger patients in terms of CCyR (10 % vs 13 %), but this was not statistically
significant.

The Effect of Imatinib in Older Late Chronic Phase Patients

The first extended analysis on efficacy and safety of imatinib in older patients aged
>60 years was reported by Cortes et al. of the MDACC [4]; 187 patients with newly
diagnosed CML treated with imatinib first line, of whom 49 (26 %) were in the older
age, were compared with 351 patients in late chronic phase after IFN failure, of whom
120 (34 %) were older than 60 years. The cut-off of 60 years was chosen because this
limit was identified to be of prognostic relevance in previous multivariate analysis
performed in CML cases, but also because patients aged more than 60 years were
usually ineligible for transplant procedures and had also poor tolerance to IFN ther-
apy. In early chronic phase, cytogenetic responses were similar to those of younger
patients. Only two of the elderly patients were reported to suffer from transformation
to advanced phases of disease compared to 5 in the younger subset. In late chronic
phase patients, 120 were older (34 %), with a lower incidence of additional chromo-
some abnormalities compared to younger subjects, more frequent leukocytosis and
bone marrow basophilia. 44 % of older patients achieved a CCyR compared to 56 %
in younger patients. In multivariate analysis for predicting factors for survival, older
age was in chronic and advanced disease not associated to poor outcome.
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Rosti et al. reported for the GIMEMA group on 284 patients in late chronic phase
CML treated with imatinib 400 mg/day. CCyR rates were lower in older patients
(=65 years) than in younger patients (<65 years) with more adverse events in older
patients, but nevertheless overall survival was the same in both age groups [5]. The
MDACC and the GIMEMA reports both demonstrated that the poor prognostic
impact of older age was minimized by imatinib [13].

Imatinib in Newly Diagnosed Untreated Elderly Patients

Gugliotta et al. reported similar rates of CCyR and MMR in 115 patients >65 years
among 559 patients in early CP treated with imatinib 400 or 800 mg/day. No rele-
vant differences were observed between older and younger patients except for
hemoglobin level, WBC count (median 42/nl in elderly vs 61/nl in younger) and
spleen size [14].

In a multicenter study of high-dose imatinib in 115 newly diagnosed patients in
chronic phase Cortes et al. reported a similar dose-intensity and no difference in
adverse events at any severity for patients <65 and >65 years. MMR was achieved
by 79 % of patients who received at least 90 % dose-intensity (RIGHT study, [15]).
Latagliata et al. analyzed 117 patients in early chronic phase CML under imatinib
treatment with 300-800 mg/day. No significant difference in the rate of CCyR was
reported in older (=65 years) compared to younger (<65 years) patients. Adverse
events (WHO grades 3—4) were more frequent and rates of dose reduction and dis-
continuation of imatinib were higher in older patients [16]. Recently, the Spanish
group reported the results of the observational ELDERGLI study [17]: patients age
was >70 years with newly diagnosed chronic phase CML or >65 years in late
chronic phase. Thirty-six patients were included with a median age of 76.6 years
and a female predominance. Most frequent comorbidities reported were cardiovas-
cular events and type II diabetes mellitus. After a median follow up of 24 months,
increasing response rates were observed, with 83 % CCyR and 69 % MMR after 18
months. Only one patient progressed to blast crisis. Hematological toxicity recorded
was moderate with overall 8 % anemia and thrombocytopenia and 11 % neutropenia
of all grades. Most frequent non-hematological side effects were superficial edema
that accounted for 44 % (grade 1/2), diarrhea (27.7 %), and infections (25 %), which
caused death in two patients. The group considered imatinib a safe and effective
drug also for older patients.

Strategies to Overcome Resistance in Older Patients

Few data were reported for older patients rescued with nilotinib or dasatinib after
resistance or intolerance to imatinib. A subanalysis of a phase II trial with nilotinib
at the dose of 400 mg BID reported on 98 patients out of 321 enrolled older patients
>65 years with 8 % of these patients being >80 years of age. Baseline features were
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similar between younger and older patients. The rate of discontinuation was 18 %,
whereas the CCyR rate was 38 % compared to 44 % in younger patients. One-year
estimated overall survival was 91 % for older versus 97 % for younger patients.
Similar frequencies of side effects were reported in older and younger patients: in
particular, as regards biochemical abnormalities, 23 % of older patients experienced
lipase elevation compared to 14 % of younger patients, while 3 % of older patients
experienced total bilirubin increase compared to 9 % for younger patients. No par-
ticular differences were revealed between the age groups in terms of hematological
side effects and in terms of pleuro/pericardial effusions or bleeding events. 4 % of
older patients had a myocardial infarction compared to 1 % in younger patients. For
the QT interval according to Fridericia formula (QTcF), prolongation higher than
500 ms was recorded in 2 % of older compared to 1 % in younger patients [18].

The expanding nilotinib access study (ENACT, [19]) enrolled 1,422 CP-CML
imatinib resistant and/or intolerant patients, of whom 452 patients were aged
>60 years and 165 of these were >70 years old. A higher proportion of patients aged
>65 years enrolled had a longer median duration of CML and most of them were
enrolled for intolerance. The results showed that about 50 % of patients aged
>65 years experienced nilotinib dose interruptions and reductions due to side effects
lasting more than 5 days. In this trial, 41 % of older patients achieved MCyR with
31 % achieving CCyR (33 % of elderly >70 years). In terms of safety, 56 % of older
patients experienced grade 3/4 toxicity, most frequently hematological (thrombocy-
topenia 24 % and neutropenia 14 %). Patients who had experienced pleural effusion
during dasatinib treatment did not have a recurrence of the same effect during nilo-
tinib treatment.

Recently, a retrospective Italian analysis on 125 CP-CML patients resistant to
imatinib aged >60 years was published [20]. Median age at the start of dasatinib
treatment was 69 years, with a high rate of intermediate and high Sokal risk strata.
Fifty-seven patients were pretreated and resistant to IFN before imatinib. Fifty-eight
patients had received high-dose imatinib for resistance to the standard dose. Thirteen
patients were treated with dasatinib for intolerance and 112 for resistance. The start-
ing daily dose of dasatinib was 140 mg in 52 patients, 100 mg in 56 patients, and
<100 mg in 17 patients. As to efficacy, 60 reached CCyR as best response. Four-
year OS was 84.2 %. Thirty-one percent of patients experienced grade 3/4 hemato-
logical toxicity, mostly in the group of patients treated with 140 mg/day.
Twenty-seven percent of patients experienced nonhematological toxicity, with no
difference in the rate of events between patients treated with different dosage and
schedule. Forty-one patients experienced pleuro/pericardial effusion that was of
grade 3/4 in 8 % of patients, with higher frequency in the group of patients treated
with 140 mg/day. Due to toxicity, 67 patients required a dose reduction and 19
patients needed permanent discontinuation. This real-life experience showed that
dasatinib could be safely used in older patients.

A subanalysis of 119 patients aged >65 years treated with bosutinib was pre-
sented in 2012 and a comparison was made with 451 younger patients [21].
Bosutinib was administered at a dose of 500 mg/day. Bosutinib was discontinued in
80 % of patients over 65 years of age compared to 67 % of younger patients, in
32 % of cases being due to adverse events, mostly thrombocytopenia. Rate of
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treatment transformation, incidence of hematological side effects and the incidence
of diarrhea were similar between patients older or younger than 65 years.

Recently, a 3rd-generation inhibitor was tested in resistant CML patients: pona-
tinib is a potent, oral inhibitor able to block native and mutated BCR-ABL, includ-
ing T3151 mutation, which are resistant to dasatinib and nilotinib. The phase II
“Ponatinib Ph+ALL and CML Evaluation” (PACE) trial tested ponatinib 45 mg
QD in 449 patients (median age 59 years; range 18-94) resistant or intolerant to
dasatinib or nilotinib or with the T315I mutation in different phases of disease. In
chronic phase patients, 46 % achieved a CCyR and 32 % MMR with 12 % MR*>
(BCR-ABL IS <0.0032 %). Similar responses were obtained in patients with or
without mutations, with a higher rate in patients with the T315I mutation. However,
20 % of arterial and venous thrombotic events prompted a revision of the treatment
recommendations with a lower dose recommended in good responders and precau-
tions regarding vascular events [22].

Second Generation TKIs in First Line Use in Older Patients

The DASISION trial (Dasatinib versus Imatinib Study in Treatment-Naive CP-CML
patients) was a large phase III trial comparing dasatinib 100 mg BID versus imatinib
400 mg QD in newly diagnosed patients. A subanalysis of the study showed effi-
cacy and safety results according to baseline comorbidity and age. In the dasatinib
arm, CCyR rates were 88 % for patients aged <46 years, 78 % for those aged 4665
years, and 85 % for those aged >65 years; the corresponding MMR rates were 45,
47, and 50 %, respectively. In the imatinib arm, CCyR rates of 70, 70, and 83 %
were reported for patients <46 years, 46-65 years, and >65 years, respectively;
MMR rates were 26, 30, and 29 %, respectively. Safety profiles were similar across
all age groups in both treatment arms, except for fluid retention rates observed in the
dasatinib arm (13, 25, and 35 %) compared to the imatinib arm (34, 45, and 67 %)
for patients aged <46, 46—65, and >65 years, respectively [23].

The ENESTnd trial (Evaluating Nilotinib Efficacy and Safety in Clinical Trials
of Newly Diagnosed Ph+CML Patients) is a phase III trial testing two different
doses of nilotinib (300 and 400 mg BID) versus the standard dose of imatinib
(400 mg QD). In this trial, 36 patients (13 %) and 28 patients (10 %) were >65 years
old in the 300 and 400 mg BID nilotinib arms, respectively. Efficacy was main-
tained in older patients, with an MMR rate of 78 % in the nilotinib 300 mg BID arm
and a MR*3 rate of 31 %. CCyR rates by 24 months were 83 and 68 % among older
patients treated with nilotinib 300 and 400 mg, respectively, compared to 87 % in
younger patients in either of the nilotinib arms. 72 and 61 % of older patients
achieved MMR, respectively, whereas in younger patients, the respective rates were
71 and 67 %. As regards safety, no patients had grade 3/4 neutropenia and only one
older patient reported grade 3/4 thrombocytopenia in each nilotinib arm. Transient,
asymptomatic lipase elevations occurred in 11 and 16 % of older patients treated
with nilotinib 300 and 400 mg, and in 7 % of younger patients in each arm.
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Hyperglycemia occurred in 23 and 16 % of patients aged over 65 years on nilotinib
300 and 400 mg, respectively, and in 4 % of younger patients in either arm. Overall,
the primary endpoint (MMR within 12 months) was maintained in the nilotinib
300 mg BID arm at 4-year follow-up with an MMR rate of 76 versus 56 % for ima-
tinib; the MR* rates were 56 and 32 % and the MR*> rates were 40 and 23 %.
Statistically significant reduction of progression rate was observed in the nilotinib
300 mg BID arm (0.7 %) as compared to imatinib (4.2 %) [24].

Bosutinib was tested in a phase III randomized trial in first line versus imatinib
standard dose (BELA trial). A subanalysis in older patients enrolled in the BELA
trial was presented: 30 patients were treated with bosutinib and 27 with imatinib.
None of the patients aged >65 years treated with bosutinib progressed. Among
patients aged >65 years, grade 3/4 events were more frequently recorded (gastroin-
testinal events, elevated transaminases, pyrexia); 64 % of this subset required dose
reduction, and 39 % required treatment discontinuation due to side effects [25].
Overall, the study did not achieve the primary endpoint (rate of CCyR) because at
12 months there was no difference between the two arms (70 % for bosutinib vs
68 % for imatinib). Despite these results, the MMR rate improved in the bosutinib
arm (41 vs 21 % for imatinib arm) and responses were achieved faster with this
inhibitor. Consequently, only 2 % of patients progressed to advanced phases of dis-
ease as compared to 4 % in the imatinib arm.

All studies clearly showed that efficacy was similar for the three different inhibi-
tors tested as frontline treatment, even in patients aged >65 years, but with a specific
safety profile for each one which should be carefully evaluated according to the
presence of concomitant comorbidities [26].

PharmacoKkinetics

For all patients, potential drug-drug interactions are a concern when multiple medi-
cations are taken, and elderly patients are more likely than younger patients to be on
a multiple medication regimen. For patients aged >65 years, 90 % are taking at least
one prescription drug, and 65 % are taking at least 3 prescription drugs, compared
with 65 and 34 % of patients aged 45 to 64 years, respectively. All TKIs are metabo-
lized in a similar fashion, primarily by cytochrome P450 (CYP) 3A4 (CYP3A4), a
liver enzyme that is active in the metabolism of many other drugs. Other CYP
enzymes and UDP-glucuronosyltransferase appear to play a minor role. Clinical
recommendations for the use of TKIs with other medications, therefore, largely
involve concomitant use of agents (including food, vitamins, or supplements) that
are strong inducers or inhibitors of CYP3A4 or are substrates of CYP3A4. Further,
the prescribing information for TKIs provides guidance for the concomitant use of
antiarrhythmics or agents that prolong QTc and for the concomitant use of cumula-
tive high-dose anthracyclines [27].

The first analysis of the effect of different imatinib dose regimens in older vs.
younger patients with CML was performed using data from the German CML-
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Study IV [28]. The most important finding of this analysis is that older patients on
Imatinib 800 mg (IM800) had no delay in reaching MMR and MR* as this was the
fact with standard dose imatinib where MMR and MR* were achieved significantly
later than in younger patients. Superiority of the response rates to IM800 was more
pronounced in the older than in the younger group. This effect is remarkable as the
median dose for older patients on IM800 was lower than that of younger patients
and only moderately higher than in older patients on Imatinib 400 mg (IM400). The
result is in line with observations within this study that superior cytogenetic and
molecular remission rates were reached in patients with IM800. To avoid severe
adverse events on IM800, imatinib was adapted to tolerability in both age groups.
Dose reductions were higher in older patients, although adverse events occurred not
more frequently than in younger patients. A similar dose-intensity and no difference
in adverse events was reported in high-dose imatinib therapy for patients <65 years
and >65 years by Cortes et al. [4]. Most non-hematologic adverse events occurred
more often in the IM800 arm, independent of age, but since grades 3 and 4 adverse
events were similar between IM400 and IM800, this appears tolerable with regard
to a potentially better outcome. The baseline characteristics beyond age seem to
have no influence, but the proportion of patients with lower Karnofsky index was
significantly higher in older patients. To compare survival between age groups, the
German population adjusted for age and sex was taken into account. Overall sur-
vival was reduced in older compared to younger patients due to a generally reduced
life expectancy of older people, whereas the five-year relative survival of older
patients was comparable with that of younger patients. Nevertheless, it is important
to note that a bias in favour of the study patients is likely. The relative survival esti-
mates may be too optimistic, since the exclusion criteria of CML-Study IV pre-
vented the participation of some of the frailest patients, e.g. those with other
neoplasias in need of treatment or with conditions preventing study compliance and
thus, with a supposedly reduced life expectancy. This would explain the better sur-
vival in older patients on IM800 (100.8 % at five years) than in the general
population.

Comorbidities and TKI Treatment

Individual TKIs have different patterns of side-effects, and this should be consid-
ered when choosing amongst these drugs. Side effects can be divided into three
general categories. The first includes major, grade 3/4, side effects that typically
occur during the first phase of treatment, are manageable, but require temporary
treatment discontinuation and dose reduction, and can lead to treatment discontinu-
ation in about 10 % of patients. The second category includes minor side effects
that begin early during treatment and can persist forever. They are also manageable,
and tolerable, but affect negatively the quality of life, and are a cause of decreased
compliance, that is a major cause of failure. Many of these side effects are common
to all TKIs, with some differences in frequency and severity, so that several patients
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can benefit from changing the TKI. The third category includes late, “off-target”
complications, that can affect the cardiovascular system, heart and blood vessels,
the respiratory system, liver, pancreas, the immune defense, secondary malignan-
cies, calcium, glucose and lipid metabolism, etc. All TKIs can be toxic to the heart
and should be used with great caution in patients with heart failure. Nilotinib has
been reported to be associated particularly with arterial pathology, peripheral and
coronary. Dasatinib has been reported to be associated particularly with pleura
effusions and lung complications. Overall, the long term off-target complications
of 2nd generation TKIs are not yet fully understood. Since they are a potential
cause of morbidity and mortality, continued clinical monitoring of all patients is
required.

The onset of peripheral arterial occlusive disease (PAOD) was reported in
selected cohorts of patients treated with nilotinib, outside clinical trials. In particu-
lar, le Coutre and colleagues [29] reported 175 patients treated with nilotinib second
line and PAOD was recorded in 11 patients (6 %), of which 7 were more than 60
years old with pre-existing risk factors, such as smoking, obesity, diabetes, hyper-
tension, and hypercholesterolemia.

Recently, the same group recommended the use of the ankle-brachial index
(ABI) and duplex ultrasonography as tools to identify patients at risk of PAOD dur-
ing treatment with TKIs and revealed a significantly higher frequency of this side
effect in patients treated with nilotinib, although with unknown mechanisms. The
coexistence of comorbidities and older age did not preclude possible treatment with
this drug, but suggests that patients older than 65 years be closely monitored for
early identification of this side effect. Cardiovascular morbidity and the risk for the
development of PAOD should be considered in CML patients. Other potential mani-
festations of atherosclerosis, including fatal myocardial infarction, have been attrib-
uted to imatinib, nilotinib, and dasatinib. The authors strongly suggest to capture
baseline ABI, biochemical risk factors and to monitor these parameters regularly
throughout TKI therapy of CML [30].

Comorbidities are common among the elderly patients, but specific studies of
TKI therapy in older patients with coexisting illnesses have not been conducted. A
subanalysis of the DASISION trial of front-line dasatinib use in patients with
CML-CP demonstrated no differ- ence in the outcomes for the cohort with any of
the allowed comorbidities (ie, allergic, dermatologic, diabetic, endocrine, meta-
bolic, gastrointestinal, hematologic-lymphatic, hepatobiliary, hyperlipidemic, mus-
culoskeletal, renal, and respiratory) vs. those without comorbidities. Findings from
a subanalysis of the ENESTnd trial that examined front-line nilotinib treatment in
patients with preexisting type 2 diabetes suggested that the efficacy and safety of
nilotinib in patients with diabetes were similar to those seen in the overall patient
population. These preliminary results support the safety and efficacy of TKI therapy
in patients with many comorbidities. However, patients with preexisting cardiovas-
cular disease have been excluded from studies with nilotinib and dasatinib. The use
of these agents in patients with preexisting cardiovascular disease needs to be better
understood, both in the general CML population and among elderly patients with
CML. The currently reported data lend further urgency to the conduct of appropriate
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TKI cessation studies in patients with CML-CP who have a (yet to be defined)
adequate molecular response to initial TKI therapy [31].

Lataglia et al. investigated the safety and tolerability of imatinib in very elderly
CML patients in chronic phase, 211 chronic-phase CML patients aged >75 years
were retrospectively analyzed using data collected from 31 institutions in Italy.
Results from this large cohort of patients show that no upper age limit should be
applied for the administration of imatinib to patients with chronic phase CML; the
very elderly, including those with concomitant severe diseases, should be offered
this treatment. The role of a reduced starting dose of imatinib warrants further stud-
ies [32].

Conclusions

Before the advent of TKIs, studies have shown that advanced age may be a negative
independent factor for response in the category of elderly patients due to concomi-
tant comorbidities and consequent increased toxicity of available agents, like
interferon alpha. Any preference to avoid such therapies in elderly patients rose
from lack of data due to exclusion of frail elderly patients from major clinical trials
testing interferon. CML management has dramatically improved after the introduc-
tion of imatinib: in fact, this drug completely changed the way to treat and the out-
come of elderly patients. It has been reported that imatinib use did not vary by race/
ethnicity, socioeconomic status, geographic residence or insurance status, even after
these analyses were adjusted for age at diagnosis. Imatinib has yielded promising
results when used in older patients as 2nd line after IFN therapy failure or as front-
line therapy; efficacy in terms of cytogenetic and molecular responses was reported
similar to that described in younger patients. Imatinib has a favourable safety profile
also in elderly patients, but with overall more frequent toxicity leading to high rate
of discontinuation and dose reduction, probably related to the presence of concomi-
tant comorbidities. All publications agreeing that, in the TKI era, it would be rea-
sonable to define an elderly patient according to reproducible tools of fragility (such
as comorbidity indexes) rather than simply according to years of age and physi-
cian’s perception. Limited data are available for 2nd generation TKIs in older subset
of patients after resistance or intolerance to imatinib: for nilotinib, no data were
reported outside clinical trials, whereas for dasatinib, all data available were pub-
lished in “real life” clinical practice. Few data were available for dasatinib and nilo-
tinib in newly diagnosed elderly patients enrolled in randomized phase III trials,
which selectively included only patients with limited spectrum of comorbidities. In
conclusion, although lack of data exists for elderly CML subset, all published data
showed that response to TKIs was not affected by age.

Several strategies have been developed to overcome the problem of imatinib
resistance, including dose escalation of imatinib, combination treatments, or novel
targeted agents: no different strategies were specifically applied in patients aged
>65 years. This subset can be treated the same as younger patients with choice of
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therapy and careful monitoring in patients with specific preexisting comorbidities.
Higher doses of imatinib seem to be effective in specific categories, such as resistant
patients with previous cytogenetic response and no mutations, but not in patients
with primary resistance or hematological failure. Trials with 2nd-generation TKIs
after imatinib resistance have been shown to rescue about 50 % of resistant patients,
regardless of the type of mutations and age at the time of the switch. Monitoring
patients, regardless of age, according to ELN recommendations and early identifica-
tion of patients with failure or suboptimal response with prompt switching to 2nd-
generation TKIs could improve the outcome of patients treated with imatinib. The
results of randomized trials testing safety and efficacy of 2nd-generation TKIs in
first line reported a rapid reduction of leukemic burden, which translates into a
reduced incidence of resistance. Even in older patients, all agents tested were effec-
tive and induced a rapid reduction of leukemic burden with limited toxicity, but until
now, no clear correlation between greater molecular responses obtained with 2nd-
generation TKIs and overall survival has been apparent. Longer follow-up is needed
to verify whether a higher rate of deep molecular response is sustained and if a pos-
sible discontinuation of therapy, regardless of age, may be planned [26].
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Chapter 6
Myeloproliferative Neoplasms

Farah Shariff and Claire Harrison

Abstract The myeloproliferative neoplasms previously known as myeloprolifera-
tive disorders include, polycythemia vera, essential thrombocythemia and
myelofibrosis and also other rarer entities such as chronic eosinophilic and
neutrophilic leukemia and overlap or otherwise unclassifiable disorders. They are
uncommon clonal hematological malignancies that are generally diagnosed from
late middle age onwards although they may occur in children and young adults.
They are increasingly common with advanced age. In this chapter we focus almost
exclusively on the three commonest entities. Whilst each of these disorders usually
have unique features but their clinical courses have similarities, including
thrombosis, hemorrhage, a tendency for progressive myelofibrosis and the devel-
opment of acute myeloid leukemia. Myelofibrosis is associated with a much poorer
prognosis than the other conditions and death, usually due to progressive bone
marrow failure or leukemia. Recently, mutations at position 617 in exon 14 of the
JAK2 gene and exon 9 of the Calreticulin (CALR) [30] gene have has been identi-
fied in the majority of patients with polycythemia vera and half of those with
essential thrombocythemia or myelofibrosis. This has improved diagnostic path-
ways, but challenges their current classification as separate entities. Current treat-
ment for these patients involves aggressive management of thrombotic risk factors,
aspirin for most patients unless contraindicated and cytoreductive agents such as
hydroxycarbamide (hydroxyurea) for patients at highest risk of thrombosis. A new
class of drugs, JAK inhibitors, have proven to be effective for symptomatic myelo-
fibrosis and the first of these agents, ruxolitinib, has recently been licensed.
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Table 6.1 WHO defined World Health Organization classification for myeloprolifera-
myeloproliferative neoplasms  (jye neoplasms 2008

Chronic myelogenous leukemia

Polycythemia vera

Essential thrombocythemia

Primary myelofibrosis

Chronic neutrophilic leukemia

Chronic eosinophilic leukemia, not otherwise specified

Hypereosinophilic syndrome

Mast cell disease

MPN, unclassifiable

Introduction

The myeloproliferative neoplasms (MPNs) are clonal hematological diseases char-
acterized by overproduction of mature blood cells and, in general, a chronic course
[1].The World Health Organisation has recently modified the nomenclature from
myeloproliferative disorder to neoplasm to reflect the malignant nature of these
diseases [2]. MPNs include polycythemia vera (PV), primary myelofibrosis (PMF)
and essential thrombocythemia (ET), and the rarer entities, chronic neutrophilic
leukemia, chronic eosinophilic leukemia and chronic myeloproliferative neoplasm,
unclassifiable as well as mast cell diseases as summarised in Table 6.1. Here, we
consider the commoner so-called classical Philadelphia-negative MPNs: ET, PV
and PMF. In these entities which were all described in the last 200 years the prolif-
eration of a single cell type defines disease phenotype: erythrocytes in PV, platelets
in ET and fibroblasts in PMF.

Over the past two centuries our understanding of myeloproliferative neoplasms
has evolved from their original clinical and hematopathological observations to an
increasing appreciation of the molecular mechanisms underpinning the neoplastic
process and their interplay with clinical phenotype and therapy. The disorders
including chronic myeloid leukemia (CML), PV, and PMF were all identified as
clinical and pathological entities in the nineteenth century. ET was delineated later
by Epstein and Goedel in 1934, post-PV MF was described by Hirsch in 1935, and
so during the first half of the twentieth century the inter-relationship between these
disorders began to be defined. Dameshek however was the first author to formally
articulate the idea of a common ‘myeloproliferative’ heritage in his landmark pub-
lication of 1951 stating: “It is possible that... ‘myeloproliferative disorders’ — are
all... variable manifestations of proliferative activity of the bone marrow cells, per-
haps due to a hitherto undiscovered stimulus” [3]. Dameshek thus importantly
postulated not only the possibility of transition between these disorders, but more
interestingly a common primary mechanism for all MPNs. Dameshek’s proposal of
a common underlying pathology began to bear fruition during the 1980s with grow-
ing evidence that tyrosine kinase (TK) activity provided the molecular mechanism
for CML which is not formally discussed further in this chapter.
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An acquired point mutation in the JAK 2 (JAK2 V617F) gene occurs in most
patients with PV and almost half of those with ET or PMF and less prevalent muta-
tions have been described in exon 12 of JAK2 and the transmembrane domain of the
thrombopoietin receptor cMPL as well as others [4]. The JAK2 V617F mutation
disrupts the secondary structure of the pseudokinase domain and then enables con-
stitutive, cytokine-independent activation of signal transduction pathways, enhanc-
ing cell proliferation. The functional consequences of the mutations effecting exon
9 of CALR are not yet clear and they are beginning to be integrated into diagnostics.
This has revolutionized the investigation and diagnosis of these conditions and has
been incorporated into standard diagnostic pathways in a rational manner [5]. There
have only been four large clinical trials, ECLAP [6], PT1 [7] and the COMFORT
studies [8, 9] in these conditions to date, these have enabled hematologists to refine
evidence-based management further, while current clinical trials focus upon novel
agents used alone and in combination [10]. Each of the three commonest entities
will now be considered in turn.

Polycythemia Vera

Clinical Features and Epidemiology

PV or Vasquez disease is characterized by raised red cell mass (erythrocytosis) usu-
ally but not always in combination with thrombocytosis and/or neutrophilia; pruritus,
gout and splenomegaly are classical clinical features. The median age at presentation
of PV is 55-60 years. Clinical events include arterial and to a lesser extent venous
thromboses often at atypical sites (e.g. abdominal venous thrombosis) or rarely bleed-
ing. Over 10-15 years, myelofibrosis occurs in 10-15 % and acute myeloid leukemia
(AML) in 5-10 % of patients with this disease and as demonstrated in the ECLAP
study AML is more common in patients who are older (over 65 years), treated with
drugs known to increase this risk such as alkylating agents, and smokers [11].

A packed cell volume (PCV or hematocrit) persistently greater than 0.52 in a
male, or 0.48 in a female, should trigger investigation, however there is a wide dif-
ferential diagnosis of potential causes of an erythrocytosis as summarised in
Table 6.2. Assessment of patients suspected of an erythocytosis should include a
thorough history and examination, full blood count/film, haematinics, renal/liver
profile, urate, JAK2 V617F screen, urinalysis and chest X-ray (especially for smok-
ers). In the absence of an obvious secondary cause and no detectable JAK2 V617F
mutation, a red cell mass may be required to identify an absolute erythrocytosis (i.e.
a truly raised red cell count). Additional tests include serum erythropoietin level
(suppressed in PV), bone marrow biopsy, screening for mutations in exon 12 of
JAK?2, truncated erythropoietin receptor, proline dehydroxylase abnormalities,
abdominal ultrasound, sleep studies and screening for a high-affinity haemoglobin.
The diagnostic criteria for PV are shown in Table 6.3.
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Table 6.2 Causes of an erythrocytosis

Causes of absolute erythrocytosis
Primary (abnormality within RBCs)

Congenital
Truncated erythropoietin receptor
Acquired
Polycythemia vera
Secondary (abnormality outside RBCs)
Congenital
Inherited high erythropoietin levels
Abnormal hemoglobin with increased oxygen affinity
Reduced 2,3-diphosphoglycerate
Mutation in von Hippel-Lindau gene
Mutations in proline dehydroxylase genes
Acquired (increased erythropoietin)

Conditions causing low oxygen levels — high altitude, chronic lung disease, some congenital
heart diseases

Renal disease — tumours (hypernephroma), cysts (usually benign), hydronephrosis, following
kidney transplantation

Liver disease — hepatoma, cirrhosis, hepatitis

Tumours — bronchial cancer, fibroids in the uterus, cerebellar haemangiomata

Endocrine abnormalities — Cushing’s syndrome, phaecochromocytoma
Idiopathic (undefined primary or secondary)

May resolve or pathology may be masked initially
Causes of apparent erythrocytosis

Normal variant

Early absolute erythrocytosis

Obesity, fluid loss, diuretics, smoking, hypertension, alcohol, renal disease, psychological
stress

Worldwide estimates of the incidence of PV vary greatly, with the incidence
thought to be between 2 and 2.8 per 100,000, with a slightly higher male
preponderance.

One of the largest studies of a cohort of PV patients, the European Collaboration
on Low-dose Aspirin in PV (ECLAP) over a median period of 2.8 years, revealed
that the mortality of patients with PV was 2.1 times higher that of the standard
population, with cardiovascular complications playing a significant role [11]. A pre-
dominance of arterial events and non-hemorrhagic cerebral vascular events was
noted. Abdominal venous thrombosis such as Budd-Chiari syndrome, and
obstruction of the portal, mesenteric and splenic systems have often been seen in
patients with PV. A previous history of thrombotic events and a rising age are felt
to independently increase the risk of further thrombotic events in this sub-group of
individuals. These results were corroborated by the results of the ECLAP study
whereby those over the age of 65 years and with a prior history of a thrombotic
event were noted to have the highest risk of cardiac complications.

Leucocytosis appears to be another independent risk factor, whereby individuals
with a WCC >15x 10° are at a higher risk of vascular events. This has been attrib-
uted to endothelial and platelet activation, leading to acceleration of arteriosclerosis
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Table 6.3 Diagnostic criteria for the MPNs
Proposed diagnostic algorhythm for MPDs

Careful clinical to for y cause and additional risk factors:
Screen for V617F JAK2 +/- CMPLW515L/K
PV -if v617F JAK2 and all of: PV -if 1 +2 & either one A or two B criteria:
1. PCV>0.51ind, 0.48 or raised red cell mass 1. PCV>0.6ind, 0.56% or raised red cell mass
2. No secondary cause of high PCV 2. No secondary cause of high PCV & Normal erythropoietin
3. Normal/low serum erythropoietin
A Palpable splenomegaly
A Presence of acquired cytogenetic abnormality
B Neutrophila (>10 x 10%L; or >12.5 x 10%/L in smokers)
B  Splenomegaly on imaging
B Endogenous erythroid colonies or low erythropoietin
B Thrombocytosis (plts > 400 x 10%L)
ET-if v617F JAK2 & all of: ET-ifall of:
+  Platelet count > upper limit normal range +  Platelet count > 600 x 109/L
No other myeloid disease (includes PV, MDS, MF) . No other myeloid disease (includes CML, PV, MDS, MF)
No reactive cause and normal iron status
MF . if v617F JAK2 and : MF -ifall of :
Reticulin> grade % or presence of collagen *  Reticulin> grade % or presence of collagen
Absence of V617F JAK2 and BCR/ABL
And any two of:
. Palpable splenomegaly And any two of:
Unexplained anaemia . Palpable splenomegaly
Tear drop red cells . Unexplained anaemia
+  Leucoerythroblastic film +  Teardrop red cells
+  Systemic symptoms (night sweats, >10% weight loss, bone pain) +  Leucoerythroblastic film
6. Biopsy proven extramedullary haematopoiesis . Systemic symptoms (night sweats, >10% weight loss, bone pain

6. Biopsy proven extramedullary haematopoiesis

[12]. Hypertension, hypercholesterolaemia, smoking and diabetes are indepen-
dently associated with atherosclerosis, and in the context of their presence in
patients with PV should be managed aggressively [13].

Management and Prognosis of PV

The risk of vascular events in treated PV patients remains raised at approximately
1.6 times normal despite optimal modern management [11]. Transformation to
either Myelofibrosis or AML following PV are treated as per myelofibrosis (see
below) or usually supportively, as the outlook is extremely poor; stem cell trans-
plantation is an option in a minority of suitably fit patients who transform. Reversible
factors for cardiovascular disease should be managed aggressively and low-dose
aspirin considered unless contraindicated, e.g. active or previous peptic ulcer
disease, prominent bleeding symptoms and presence of acquired von Willebrand’s
disease. The European Collaboration on Low-dose Aspirin in PV (ECLAP) study
found low-dose aspirin was effective in reducing the number of thrombotic events
as well as micro vascular symptoms such as erythromelagia which is associated
with the spontaneous aggregation of platelets. Treatment includes repeated venesec-
tion or cytoreductive therapy to keep the PCV below 0.45 in males, and females,
and in some patients the platelets less than 400 x 10%1. The target for venesection
was recently confirmed in a prospective study [14].

Cytoreduction is clearly indicated if patients are intolerant of venesection or
indeed if they develop thrombocytosis, symptomatic splenomegaly or a thrombosis
[13]. Hydroxyurea (or hydroxycarbamide, HC) is the cytoreductive drug of first
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choice. Concern that it might increase the risk of leukemia is not proven but the use
of phosphorus-32 (P3?) or busulfan is restricted because of their well-defined leuke-
mogenic potential. Interferon alpha (IFN) is a non-leukemogenic alternative and
recent data suggest that pegylated IFN may reduce JAK2 V617F levels, potentially
eradicating the abnormal clone. Intermittent busulphan or P* can be used in the
very frail, in whom regular out-patient visits are not practical or compliance is an
issue, bearing in mind their leukemogenic potential. Investigational agents include
JAK inhibitors and Histone Deacetylase Inhibitors which are currently being
assessed in clinical trial. A current trial is directly comparing IFN and HC.

Therapuetic Options and Considerations for the Elderly Patient
with PV

Therapeutic options in managing elderly patients with PV is dependent on the use
of the appropriate agent, taking into consideration the phase of the disease, age of
the patient as well as their ability to tolerate or comply with therapy . Treatment
affects overall survival, with those that remain untreated having an average survival
of 18 months, with thrombotic events being the predominant cause of morbidity and
mortality. Those who are treated have on average a median survival of 10-15 years.

The aim of cytoreduction in PV is to minimise the overall risk of thrombotic
events, control disease-related symptoms and reduce the risk of disease progression.
The needs of older patients are often different from those of younger patients. In
particular, the impact of reduced physiological reserve as well as multiple-
morbidities needs to be taken into account. Elderly patients commonly have multi-
ple pathologies leading to polypharmacy, in addition to altered pharmacokinetics as
well as pharmacodynamics. In this sub-group of patients, optimisation of their
existing therapies, looking into their ability to tolerate various available therapies,
and optimisation of their ability with compliance of therapy needs careful fore-
thought. In such scenarios, a dedicated review by the elderly care team with close
liaison with the treating hematologist can play a vital role in optimisation of drug
use amongst this high-risk group.

Essential Thrombocythemia

Clinical Features and Epidemiology of ET

ET is characterized by a persistent thrombocytosis and recent WHO criteria suggest
patients with platelets persistently over 450x 10%1 merit investigation (see also
Table 6.3) [2]. Clinical features are very similar to PV. Microvascular events are said
to predominate here including erythromelalgia (asymmetric erythema, congestion
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and burning pain in the hands and feet) which may progress to ischaemia and
gangrene, migrainous-like headaches and transient ischaemic attacks. The long-
term risk of myelofibrosis and leukemia is perhaps lower than that with PV. ET is
perhaps one of the most common myeloproliferative neoplasms and is thought to
have an annual incidence of between 1 and 2.5 per 100,000 individuals according to
the WHO. It is often identified as an incidental finding. It is predominantly diag-
nosed in patients between 50 and 60 years, with what appears to be an even distribu-
tion between both male and females though in younger patients there is a female
preponderance [15].

The differential diagnosis of an isolated thrombocytosis includes other MPNs and
reactive thrombocytosis, the causes of the latter include iron deficiency anemia,
infection, chronic inflammation (e.g. rheumatoid arthritis or inflammatory bowel dis-
ease), splenectomy, acute hemorrhage and malignant disease. Such conditions may
coexist with ET especially of course in the elderly, making the diagnosis difficult
[16]. Investigations include full blood count/film, haematinics, renal and liver profile,
C-reactive protein (CRP), anti nuclear antibody (ANA) and rheumatoid factor (RF),
screening for JAK2 V617F Calreticulin [30]. MPL W515L/K mutations, chest X-ray,
abdominal ultrasound scan and bone marrow examination (see Table 6.3).

Management and Prognosis of ET

Thrombosis is the major cause of morbidity and mortality for patients with
ET. Hemorrhage occurs less commonly and is particularly associated with platelet
counts of more than 1,500x 10%/1 and acquired von Willebrand’s disease. Most
patients have a near normal life expectancy. Cytoreductive agents should be used for
patients with a high risk of thrombosis (any patient of age >60 years, platelet count
>1,500% 10°/1, prior disease-related thrombosis or hemorrhage, treated diabetes or
hypertension) [13, 16]. The total leucocyte count and allele burden of JAK2V617F
are potentially useful future risk factors for thrombosis, as well as degree of reticu-
lin deposition (fibre present in the marrow) Calreticulin [30] mutations appear to be
associated with lower thrombotic risk.

In common with PV, patients with ET should be screened and aggressively man-
aged for reversible factors for cardiovascular disease and low-dose aspirin given
unless contraindicated. HC is the gold standard cytoreductive drug as has been
demonstrated in the PT1 trial where it was compared with anagrelide see below [7].
Alternatives include *’P and busulfan, although these agents are more leukemo-
genic. IFN and anagrelide have the advantage that they are probably non-
leukemogenic and do not affect fertility [16]. Both control the platelet count in most
patients but are poorly tolerated, with up to 30 % being unable to continue treat-
ment in the long term. The MRC-PT1 study made a direct comparison between
hydroxycarbamide and anagrelide in patients with ET at high risk of thrombosis.
The results suggested that hydroxycarbamide + aspirin is a more effective first-line
therapy than anagrelide + aspirin, which was associated with a higher rate of arterial
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thrombosis, hemorrhage and myelofibrotic transformation [7]. In those who do not
respond to a single cytoreductive agent, they can be switched to an alternative
combination therapy can be used where appropriate. In circumstances whereby
hydroxycarbamide is used with leukemogenic agents such as Busulfan, it has the
potential to potentiate the leukemogenicity of either agent. Systemic anticoagula-
tion should be considered in individuals over the age of 60 years in those with a
venous thrombosis history.

Therapuetic Options and Considerations for the Elderly Patient
with ET

The comments recorded for elderly PV patients (see above) apply equally to those
for elderly ET patients. Indeed a recent paper examined the management of patients
over the age of 80 years with ET in total 395 patients >80 years old with ET were
followed as a subgroup of an observational study the authors concluded that “Well-
tolerated and effective cytoreductive therapy has been achieved in patients aged
>80 years by following individual treatment modalities that appear in agreement
with the recent European LeukemiaNet (ELN) guidelines” [17].

Myelofibrosis

MF may present de novo when it is known as PMF or progress from an antecedent
ET or PV when it is referred to as Post-ET or Post-PV myelofibrosis [18], collec-
tively we will refer to these conditions as MF. Fibrosis is a hallmark feature of this
condition and was identified in the first description of MF by Huek in 1872 along
with massive splenomegaly. This fibrosis is thought to arise from an interaction
between diseased megakaryocytes, leukocytes, and bone marrow stroma which
release mitogens such as platelet-derived growth factor and transforming growth
factor p. The proliferating fibroblasts are polyclonal and the primary disorder affects
the hematopoetic stem cell. A range of molecular abnormalities have been described
in patients with MF and these are beginning to be incorporated into prognosis for
these patients more so that for patients with ET or PV for example [19].

Clinical Features and Epidemiology of MF

Individuals with MF often have a significant disease burden with diverse, debilitat-
ing symptoms that are progressive in nature and severely impact on the quality of
life [20, 21]. Constitutional symptoms including fevers, night sweats, pruritus and
bone pain can be a prominent feature of the disease and impact significantly on
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quality of life. Progression to AML occurs in up to 25 % of patients. Other MPNs
(PV, ET, CML) and disorders in which marrow fibrosis can develop as a secondary
feature (e.g. metastatic carcinoma, lymphoma, irradiation, tuberculosis, leishmani-
asis) should be excluded. Most therapies are mainly targeted at alleviating and man-
aging symptoms though until the introduction of JAK inhibitors they were not very
effective, with a delay in disease progression to the leukemic phase is the primary
aim [13, 18]. The yearly calculated incidence of primary myelofibrosis (PMF)
ranges from 0.4 to 1.4 per 100,000 people. A slight male preponderance exists for
PMF in adults, the median age at diagnosis is 65 years and about 20 % of affected
patients are aged <55 years [15].

A positive screen for JAK2 V617F Calreticulin [30] MPL W515L/K mutations
is helpful in confirming the diagnosis of MF but it is important to exclude other
conditions as many other conditions may be associated with marrow fibrosis includ-
ing for example myelodysplasia, CML, Hodgkin’s disease and other non-neoplastic
conditions such as tuberculosis and leishmaniasis.

Management and Prognosis of MF

Therapeutic decisions in primary myelofibrosis depend on the stage of the disease
as well as overall prognosis, whilst looking at the patient’s clinical status and co-
morbidities as a whole. For the vast majority, medical management is the manage-
ment choice. Supportive therapy with red cell transfusions and treatment of infection
is often a mainstay, with androgens or erythropoietin therapy for some. (9) Several
risk stratification scores have been developed for MF although they have only been
validated in PMF. Of these IPSS is used at diagnosis and both DIPSS and DIPSS-
Plus are the most widely used during the course of disease (these scores are dis-
cussed in detail in recent British Guidelines [18]). The overall score predicts
progression and survival, and can enable a decision regarding the appropriate choice
of treatment. In particular for those patients eligible for bone marrow transplanta-
tion these scores are extremely useful since international guidelines recommend
consideration of this therapy when prognosis is less than 5 years and indeed out-
come from transplant has been linked to IPSS as well as DIPSS [13, 22].
Transplantation has generally not been recommended for elderly patients but is
being increasingly explored [22].

Conventional non-transplant related therapies for MF are diverse and are tar-
geted usually at specific aspects of disease. Hydroxycarbamide which we have
discussed in the context of ET and PV is also widely used particularly in patients
with symptomatic splenomegaly and proliferative counts, with an overall response
rate of ~45 % seen in a retrospective study [23]. However it may not affect prog-
nosis. Careful dose titration is often required till clinical effect is observed.
However it in itself requires patients to have regular follow up monitoring, for
side effects such as cytopenias. A combination of steroids and thalidomide has
been shown to be effective in some or the use of Lenalidomide in the context of
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those who are anaemic but have a platelet count >100x 10° [18]. Splenectomy is
very hazardous for these patients [24] yet is sometimes effective; it is not
recommended for all, and certainly in the elderly there is an added risk of compli-
cations with significant morbidity and mortality in view of existing underlying
co-morbidities. Radiotherapy may be an option in those with intractable bone
pain, those with evidence of extramedullary hemopoiesis in other organs or symp-
tomatic splenomegaly deemed not suitable for surgical intervention [18]. Anemia
can be managed with blood transfusions and in certain individuals with moderate
anemia in the context of an erythropoietin level of <125 u/l, may benefit from
recombinant treatment. Androgens such as Danazol have been seen to be an option
in transfusion dependent anemia, however monitoring of liver function and pros-
tate cancer for men is required.

The therapeutic landscape for patients with MF has been radically altered with
the arrival of JAK inhibitors which have been evaluated in Phase III clinical trials
(reviewed in [10, 25]). The first such agent, Ruxolitinib is now approved for use in
Intermediate and high risk MF in the United States and for symptoms of MF and/or
splenomegaly in the EU. Ruxolitinib has proven to be effective at relieving symp-
toms and reducing splenomegaly with approximately 30 % of patients achieving a
50 % or greater reduction in palpable spleen size compared to best available ther-
apy. Exactly how these agents exert their mode of action and the relevance of trial
endpoints has been debated, none of these drugs is specific to the JAK2 V617F
mutation and to date they all appear equally active in patients whether they test posi-
tive for the mutation or not [26, 27]. Nonetheless there is emerging and strengthen-
ing evidence of a survival benefit and perhaps of disease modification at least with
Ruxolitinib while data with other agents is thus far immature [9, 28, 29].

Therapuetic Options and Considerations for the Elderly Patient
with MF

The elderly patients with MF can present a difficult challenge disease progress is
inexorable and co-morbidities can rule out consideration of curative therapy such as
transplantation or even clinical trials with novel agents which is an area of intense
interest in this particular field. Fortuitously the JAK inhibitors are extremely well-
tolerated and can be given in patients with renal, cardiac and liver impairment
though with due caution.

Conclusions

The MPN are chronic neoplastic conditions characterised by a preponderance of
mature blood cells, they have a central common pathogenesis with JAK/STAT acti-
vation, frequently associated with mutations in JAK?2 in particular JAK2 V617F. The
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description of this mutation in 2005 has substantially modified management from
diagnosis and is now influencing treatment approaches for these patients. These
conditions are more prevalent in the elderly; their clinical phenotype is dominated
by risk of thrombosis (so for all of them aggressive vascular risk management is
mandatory); and development of either MF, after one of the more benign entities
(ET or PV), or AML (which occurs after any MPN but more frequently MF). For
each MPN advanced age has been shown to be a poor prognostic factor. There have
been several large studies of these patients but none have systematically evaluated
care for the elderly cohort. Notwithstanding these facts the evidence to date is that
most elderly patients with MPN can be managed with standard therapies to which
they respond as well as younger patients. The most important challenge here
remaining to identify these diseases before the occurrence of a thrombosis or
hemorrhage.
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Chapter 7
Chronic Lymphocytic Leukemia (CLL)

Valentin Goede and Michael Hallek

Abstract The majority of patients diagnosed with chronic lymphocytic leukemia
(CLL) are of advanced age. These patients are markedly heterogeneous with regard
to their fitness and vulnerability. A standard approach to assess fitness in older CLL
patients remains to be defined. The spectrum of therapeutic options is broad and
treatment should be risk- and fitness-adapted. Fit patients should be treated with the
standard of care in CLL while in less fit patients alternative regimens are to be
considered. Emerging new drugs (antibodies, small molecules) likely will improve
the treatment of both fit and less fit older patients in the next future. This chapter
reviews the current knowledge on epidemiology, biology, diagnosis, and therapy of
CLL in the elderly in order to provide recommendations for the management of
older CLL patients.
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Epidemiology and Demographics

Chronic lymphocytic leukemia (CLL) is the most common leukemia in Europe and
North America. Its incidence is 4/100,000 per year and increases significantly in
older people [1]. A maximum of approximately 30/100,000 per year is reached
among subjects over the age of 80 years. Because of the higher incidence of CLL
late in life and the lack of symptoms at disease onset, CLL is often diagnosed at
advanced age: The median age at diagnosis is 72 years. Of newly diagnosed patients,
27 % are 65-74 years old, 28 % are 75—-84 years old and 14 % are 85 years old or
older (Fig. 7.1) [1]. The median age of death in patients with CLL is 79 years.
Because populations of the western world are aging, it is likely that these figures
will change, thus leading to a constant increase of the relative and absolute numbers
of older CLL patients.

Biology and Aging

The etiology of CLL is unknown and its pathogenesis is not fully understood [2].
The reason why CLL predominantly develops at an advanced age also is not clari-
fied. Long-lasting antigen stimulation, accumulation of genomic events, and age-
related changes in immunosurveillance or microenvironment potentially play a role.
In some but not in all older patients, monoclonal B cell lymphocytosis (MBL) pre-
cedes CLL for many years [3].

There is no sound evidence that the clinical behaviour of CLL is significantly
different in younger and older patients. At any age, CLL could stay an indolent
disease for decades. Conversely, aggressive disease courses with early need of ther-
apy and refractoriness to conventional treatment are similarly observed in both
younger and older CLL patients.
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Patient Heterogeneity

While biology of the disease (e.g., deletion of the short arm of the chromosome 17
or loss of the tumor suppressor p53) determines the course of the disease, CLL-
unrelated though age-related changes in the host could also influence the course of
CLL. Such hallmarks of aging are physiological decline of organ function (e.g.,
decrease in glomerular filtration rate, decrease in regenerative capacity of tissues)
and pathological occurrence of comorbidities (particularly cardiovascular, neurode-
generative, and musculoskeletal diseases) that ultimately could result in the inabil-
ity to manage activities of daily living, and dependency. However, these age-related
changes are highly variable among individuals. Therefore, great heterogeneity is
observed among older CLL patients with regard to functional organ reserve, pres-
ence of comorbidity, geriatric syndromes, disability, and dependency. For instance,
severe comorbidities (i.e., cardiopulmonary disease, diabetes mellitus, other malig-
nancy) are found in 46 % of unselected patients with newly diagnosed CLL while
the remaining 54 % are either free of comorbidity (11 %) or affected with milder
comorbidities (43 %, e.g. hypertension, hyperlipemia, arthritis, peptic ulcer) [4]. In
another observational study of 8,343 newly diagnosed CLL patients>65 years,
comorbidity was found in 45 % of the untreated CLL patients and 38 % of the
treated CLL patients [5]. To date, there are no descriptive data on frequencies of
geriatric syndromes (e.g., polymedication, falls, sarcopenia, dementia, delirium,
depression, incontinence), disability, or dependency in older CLL patients. So far,
such numbers can only be roughly extrapolated from data obtained from studies in
the community-dwelling population of elderly people.

Patient Vulnerability

There is growing evidence that in older CLL patients decline of organ function and
increase of comorbidity have impact on treatment tolerability and efficacy. For
instance, renal impairment (reflected by a reduction in creatinine clearance) but not
age is associated with greater risk of hematological toxicity upon treatment with the
purine analogue fludarabine [6]. Increased comorbidity measured by Cumulative
Illness Rating Scale (CIRS) has been shown to predict toxicity of combined chemo-
therapy and chemoimmunotherapy administered to CLL patients [7]. Higher comor-
bidity burden prior to treatment has also been demonstrated to be an age-independent
predictor of overall survival (OS) of CLL patients [7, 8]. Underlying mechanisms
are probably complex since comorbidity could affect OS of older CLL patients in
multiple ways: Firstly, diseases other than CLL may cause earlier death of comorbid
CLL patients. Secondly, comorbidity may facilitate occurrence of fatal treatment
toxicity or make it more difficult to control adverse treatment events, hence
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resulting in more treatment-related deaths. Thirdly, comorbidity might enforce
treating physicians to reduce the treatment dose or to interrupt therapy due to inter-
current disease, thereby limiting the treatment’s benefit and offsetting control of
CLL which then could result in earlier death due to CLL. Indeed, CLL-unrelated
deaths, toxicity-related deaths, and CLL-related deaths all are contributors of higher
mortality in comorbid CLL patients compared to more healthy subjects with CLL
[9]. Potentially, characteristics of aging other than comorbidity (i.e. geriatric syn-
dromes, disability, dependency) also have impact on treatment tolerability and sur-
vival in older CLL patients, but CLL-specific data are still lacking.

Diagnostic Options and OQutcomes

Blood count including differential, blood smear microscopy, immunophenotyping,
and physical examination (palpation of lymph nodes, spleen and liver) are mandatory
to establish the diagnosis and to stage CLL [10, 11]. Bone marrow aspiration
or biopsy is not needed to diagnose CLL and therefore is optional. All of the
following diagnostic criteria must be fulfilled for establishing the diagnosis:
Lymphocytosis>5 G/L, microscopic detection of small mature lymphocytes, and a
typical CLL immunophenotype (CD19+, CD20+, CD5+, CD23+). The Binet and
Rai classifications are used for disease staging. Imaging could help to further quan-
tify the extend of lymphadenopathy and organomegaly, but is not mandatory in
routine practice and may put older patients at increased risk to develop renal failure
if kidney function is impaired. Molecular staging could include the assessment of
prognostic factors like thymidine kinase, 32 microglobulin, ZAP70, CD38, IGHV
mutational status, or FISH cytogenetics to predict time to disease progression in
early-stage CLL or responsiveness to treatment in advanced-stage CLL. However,
the predictive impact of such factors could differ significantly in younger and older
CLL patients. In a survey of 2,487 patients diagnosed with CLL, IGHV and FISH
predicted survival in younger patients (55-74 years), but failed to be prognostic in
patients who were 75 years old or older [12]. In another study, expression of the
CLL-specific gene CLLU1 was prognostic in CLL patients younger than 70 years,
but had no prognostic impact in patients aged 70 years or older [13]. Deletion of 17p
or lack or p53 function remains a significant adverse factor across age groups.

Patients above the age of 75 years with early-stage CLL were found to live as
long as the age-matched general population [12]. Therefore, older patients diag-
nosed with CLL at an early stage (i.e., asymptomatic Binet stage A or B) usually are
not in need of treatment and many of them will have indolent CLL for years [14].
For both younger and older CLL patients, treatment of CLL is indicated if signs of
bone marrow failure (i.e. Binet C), severe B-symptoms (i.e., weight loss, fever,
night sweats), general fatigue, symptomatic lymphadenopathy, hepatomegaly or
splenomegaly, short lymphocyte doubling time, or autoimmune disorders are pres-
ent [10, 11].
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Additional Assessments

Treatment decisions in older CLL patients are guided by disease characteristics (i.e.
detection of deletion 17p) and patient fitness (i.e. vulnerability). In principle, there
are several approaches to assess patient fitness and vulnerability:

Comprehensive geriatric assessment (CGA) or use of specific scoring systems
that include elements of CGA has been shown to predict toxicity and survival in
older tumor patients [15—17]. However, evidence from prospective studies demon-
strating that performance of a CGA in tumor patients prior to treatment will improve
outcome is still very sparse. Importantly, such approach has not yet been validated
in CLL. Neither it is known whether the assessment of single geriatric syndromes
(e.g., polymedication, falls, loss of cognition, depression, incontinence), disability,
or dependency, or whether apparatus investigations (e.g., echocardiography, stress
electrocardiography) improve outcome of older CLL patients.

In contrast, comorbidity is known to be associated with treatment toxicity and
reduced overall survival in older CLL patients [4, 5, 7, 8]. In clinical trials, mainly
CIRS has been used to select for comorbid CLL patients and to allocate those to
specific treatments although validation of the cut-offs used (e.g., total CIRS score of
6) is still incomplete.

Therapeutic Options and Outcomes

The spectrum of therapeutic options for older CLL patients is broad and ranges
from intense chemoimmunotherapy to best supportive care (reviewed in [18]). In
selected older patients, even allogeneic hematopoietic stem cell transplantation
(HSCT) could be a reasonable treatment approach. While many of the possible
treatments are approved in Europe and North America, some are still experimental
and currently explored in clinical trials only (Table 7.1).

Fludarabine-Based Therapy

Chemoimmunotherapy with fludarabine, cyclophosphamide and rituximab (FCR)
is the standard of care in younger and physically fit CLL patients [19]. Complete
remissions (CR) are achieved in 44 % of the patients and the median progression-
free survival (PFS) is 52 months. Importantly, addition of the monoclonal CD20
antibody rituximab to fludarabine and cyclophosphamide improves overall survival
(OS) in CLL patients. The potential benefits of FCR treatment are coupled with a
substantial risk of toxicity, however. Grade 3 or 4 neutropenia occurs in every third
patients (34 %) and grade 3 or 4 infections are observed in 25 % of patients treated
with FCR. Those patients with high leukocyte counts or bulky lymphadenopathy at
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Table 7.1 Therapeutic options in older patients with CLL

Regimen Evidence Characteristics

FCR Phase 3 trial Equally toxic than in younger patients if patients are
(subgroup analysis), carefully selected for low burden of comorbidity,
phase 2 trials significant toxicity in unselected older patients.

PCR Phase 2 trial Equally toxic than in younger patients if patients are

FCR low-dose

(subgroup analysis)
Phase 2 trials

carefully selected.

Feasible in older patients with low to moderate
burden of comorbidity.

FC Phase 3 trial Superior to CLB and F, no data for comorbid older
(subgroup analysis), patients, significant toxicity.
phase 2 trial
FC low-dose Phase 2 trial Well tolerated, but little data in comorbid older
patients.
F Phase 3 trial, phase 3 Not superior to CLB, more toxic than CLB.
trial (subgroup
analysis), phase 2 trial
F low-dose Phase 2 trial Well tolerated, but shortened PFS.
BR Phase 3 trial Feasible in older patients, role in comorbid older
(preliminary results) patients still unclear.
B Phase 3 trial Superior to CLB, but more toxic than CLB, no data
(subgroup analysis) for comorbid older patients.
CLB-R Phase 2 trial Well tolerated, more remissions than in historical
controls treated with CLB alone.
CLB Phase 3 trial Not inferior to F, less toxic than F.
G Phase 3 run-in trial Feasible in older patients, not yet approved.
O - No data available, not yet approved.
CAM - Feasible in high-risk older patients, not approved.
LEN Phase 2 trial Feasible in older patients, not yet approved
Ibrutinib Phase 1/2 trial Feasible in older patients, promising efficacy, not yet
approved.
Idelalisib - Role in older patients unclear, not yet approved.

Abbreviations: FCR fludarabine, cyclophosphamide, rituximab, PCR pentostatin, cyclophospha-
mide, rituximab, FC fludarabine, cyclophosphamide, F fludarabine, BR bendamustine, rituximab,
B bendamustine, CLB-R chlorambucil, rituximab, CLB chlorambucil, G obinutuzumab (GA101),
O ofatumumab, CAM alemtuzumab, LEN lenalidomide

baseline are at risk to experience infusion-related reactions (IRR) during or after
infusion of rituximab.

In a cohort of previously untreated CLL patients aged 70 years or older, use of
FCR was associated with significant toxicity, frequent withdrawal from treatment,
and early death [20]. Moreover, FCR treatment in older CLL patients was less effi-
cacious than in younger CLL patients [21]. In the CLLS trial of the German CLL
Study Group (GCLLSG), there was no significant difference between younger
patients (30—69 years) and older patients (70—80 years) treated with FCR, however.
A treatment benefit was demonstrated across all age groups. Likewise, no difference
in toxicity or efficacy was observed between younger and older patients in a trial
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investigating chemoimmunotherapy with pentostatin, cyclophosphamide and
rituximab (PCR), a regimen that compares well with FCR [22]. Of note, patients in
both trials had none or only mild comorbidity. It therefore can be concluded from
these findings that full-dose purine analogue-based chemoimmunotherapy is
feasible and beneficial in the subset of older CLL patients who are physically fit and
have no major concurrent diseases.

With the goal to reduce toxicity but to keep efficacy, low-dose schedules of FCR
have been proposed for older patients. A first study investigating a ‘FCR lite’ regi-
men reported impressive response rates (77 % CR), but less convincing durations of
remissions (22 months) [23]. Importantly, this study was conducted in younger and
not in older CLL patients (median age: 58 years). Meanwhile, first results from
studies of low-dose FCR in significantly older CLL patients have been made avail-
able. In one trial in 169 patients (median age: 69 years, median total CIRS score: 5),
response to treatment, grade 3—4 neutropenia and infection were observed in 81, 53
and 10 %, respectively [24]. In an Australian trial (120 patients, median age:
72 years, total CIRS score 0-6), 92 % of the patients responded to treatment and
30 % had grade 3—4 neutropenia [25]. A French study (200 patients, median age:
71 years, total CIRS score 0-6) reported a response rate of 96 % with use of G-CSF
in more than half of the patients due to neutropenia [26]. FCR schedules in the three
trials varied. Taken together, low-dose FCR is a treatment option in older CLL
patients. Since the comorbidity burden in these phase 2 trials were relatively low,
however, it is difficult to judge whether the risk-benefit ratio of this regimen will
still be favorable in older CLL patients with significantly increased comorbidity.
Furthermore, one has to keep in mind that so far no phase 3 trial evidence for these
regimens exists.

Prior to the era of rituximab, low-dose regimens with fludarabine alone or fluda-
rabine in combination with cyclophosphamide were explored in older CLL patients
(reviewed in [18]). One phase 3 trial compared standard-dosed fludarabine with
chlorambucil in older CLL patients [27]. Surprisingly and in contrast to a trial con-
ducted in younger CLL patients, this trial failed to demonstrate superiority of fluda-
rabine over chlorambucil in this patient population. Lack of benefit from fludarabine
compared to chlorambucil treatment in older CLL patients was also observed in
another large phase 3 trial [28].

Bendamustine-Based Therapy

Bendamustine is a bifunctional agent that carries a nitrogen-mustard group with
alkylating properties. In a trial of previously untreated CLL patients, bendamustine
was shown to be more efficacious than chlorambucil. Younger patients (35-65 years)
and older patients (66—78 years) benefitted equally from the treatment with benda-
mustine, but the total number of enrolled patients of significantly advanced age
(70 years or older) was small and the comorbidity burden of the patients was not
reported [29]. Although bendamustine is frequently and often successfully used in
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clinical practice to treat older CLL patients, robust evidence supporting single-agent
use of bendamustine in this patient population is still lacking.

Chemoimmunotherapy with bendamustine and rituximab (BR) has been
suggested as a treatment option for older CLL patients. In a cohort of relapsed CLL
patients which included patients of advanced age, BR proved to be safe and
efficacious [30]. In a preliminary report of a randomized trial comparing BR with
chlorambucil plus rituximab (CLB-R) in previously untreated and older CLL
patients (median age: 74 years; burden of comorbidity not reported), BR and CLB-R
yielded responses in 88 and 81 % of the patients (more CR with BR) and suggested
acceptable toxicity in both treatment arms (grade 3—4 neutropenia 32 and 34 %)
[31]. It therefore appears reasonable, to further develop BR as a treatment for older
CLL patients including those with increased comorbidity. As with low-dose FCR,
however, it remains to be determined within future trials what level of fitness and
comorbidity in older CLL patients will be acceptable to apply BR in a safe and non-
harming way. Final results from the trial comparing BR with CLB-R (MaBLe trial)
as well as from a trial evaluating bendamustine plus the CD20 antibody ofatumumab
versus chlorambucil plus ofatumumab (RIAItO trial) hopefully will help to better
answer this question.

Chlorambucil-Based Therapy

For many decades, monotherapy with chlorambucil (CLB) has been the standard of
care in CLL. While FCR meanwhile has replaced CLB as a new standard treatment
in younger and physically fit patients, the alkylator has kept its role of a standard
therapy in older and less fit patients. Indeed, so far no phase 3 trial has generated
convincing evidence that a newer treatment was significantly superior to CLB in
CLL patients of more advanced age and with reduced fitness. In a recent meta-
analysis, single-agent therapy with CLB was confirmed to be a valuable treatment
option in older CLL patients [32].

There is growing evidence, however, that chemoimmunotherapy with CLB and
rituximab (CLB-R) might be superior to CLB alone in older CLL patients. In one
phase 2 trial exploring CLB-R in older CLL patients (median age: 70 years, no
comorbidity data provided), CR were found in 9 % of the patients and PFS was
24 months. A retrospective matched-pair comparison with patients treated with
CLB alone suggested that CLB-R is more efficacious in these patients [33].
Comparable efficacy results were observed in an Italian phase 2 trial [34]. Stimulated
by these encouraging results, large randomized-controlled phase 3 trials are now
under way to compare chemoimmunotherapy with CLB plus CD20 antibodies with
CLB alone in older and less fit CLL patients. One of those trials evaluates CLB
alone versus CLB plus ofatumumab (CLB-O). The GCLLSG CLL11 trial is a three-
arm phase 3 trial comparing CLB alone with CLB-R and with CLB plus the type 2
CD20 antibody obinutuzumab (CLB-G). Results of these trials are awaited soon
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and may replace CLB by chlorambucil-based chemoimmunotherapy as the formal
standard of care in older and physically unfit or comorbid CLL patients.

Targeted Therapy

During recent years, new drugs to treat CLL have emerged. Among those are new
monoclonal CD20 antibodies (obinutuzumab, ofatumumab), tyrosine kinase inhibi-
tors (ibrutinib, idelalisib), BCL-2 inhibitors, and immunomodulators (lenalido-
mide). Except for ofatumumab, none of these drugs is approved in Europe or North
America to be already used outside of clinical trials in CLL patients. Nevertheless,
these compounds are or have been explored in clinical studies including trials
designed for older CLL patients, and promising results have been reported.

Ofatumumab is a new type 1 CD20 antibody which currently is approved for the
treatment of relapsed CLL refractory to fludarabine and alemtuzumab. In older CLL
patients, ofatumumab in combination with CLB could be a valuable therapeutic
option, but results from a large phase 3 trial have not been published yet.
Obinutuzumab (GA101) is a type 2, glycoengineered CD20 antibody. Its mecha-
nism of action is different from rituximab and ofatumumab. In preclinical experi-
ments, GA101 was demonstrated to be more efficacious than rituximab [35]. In
relapsed or refractory CLL patients, single agent treatment with GA101 resulted in
rapid lymphocyte clearing from the peripheral blood [36]. In the CLL11 trial’s run-
in phase, six older patients (median age: 76 years) with increased comorbidity
(median total CIRS score: 8, mean number of comorbidities: 5, median creatinine
clearance: 60 ml/min) were treated with GA101 in combination with chlorambucil
(CLB-G) [37]. All patients responded to treatment (33 % MRD negative) and after
a post-therapeutic median observation period of 15 months, none of the subjects had
progressed with CLL. Infusion-related reactions and transient neutropenia were
identified as potential risks of CLB-G treatment in older CLL patients with increased
comorbidity.

Lenalidomide is an immunomodulator with significant activity in CLL. The drug
has been investigated in older CLL patients (median age: 71 years, burden of comor-
bidity not reported) and showed promising efficacy (15 % CR) [38]. Frequent grade
3—4 neutropenia (83 %) is a potential risk of lenalidomide therapy in older CLL
patients, however.

Idelalisib (GS-1101, formerly CAL101) is an inhibitor of the phosphoinositide-3
kinase (PI3K) which is crucial for CLL cell growth and survival. The drug has been
explored in CLL as single agent treatment and in combination with chemotherapy
or antibodies. Pilot trials included older CLL patients but results from trials with
idelalisib specifically designed for elderly patients have not been published. The
Bruton’s tyrosine kinase (BTK) inhibitor ibrutinib (formerly PCI32765) has already
been tested in a small cohort of treatment-naive CLL patients of advanced age
(=65 years). The drug was well tolerated (with diarrhea being the most frequent
side effect). After a transient increase of lymphocytosis, oral treatment with ibrutinib
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resulted in sustained normalization of blood leukocytes and nodal response. PFS at
22 months in this patient population was 96 % [39]. These promising results strongly
encourage researchers to further study tyrosine kinase inhibitors as well as other
‘small molecules’ in older CLL patients with the aim to develop ‘chemotherapy-
free’ regimens in this patient population.

Stem Cell Therapy

Autologous HSCT in CLL does not yield better results than chemoimmunotherapy
and due to its toxicity is hardly feasible in older patients. Allogeneic HSCT proved
capable of completely eradicating CLL followed by long-term survival [40] but
severe graft-versus-host disease and infections resulting in a high transplant-related
mortality (TRM) clearly limit this approach in the elderly. Lately, TRM could be
improved by the introduction of reduced-intensity conditioning (RIC) and the age
limit of allogeneic HSCT in CLL has increased during recent years. Patients of up
to 70 years are now offered to undergo allogeneic HSCT if there are no other rea-
sonable alternatives to control the disease. However, older patients with a significant
burden of comorbidity are unlikely to benefit from the procedure.

Current Recommendations

Based on the above mentioned and currently available evidence the following rec-
ommendations can be made for the diagnostic and therapeutic management of older
patients with CLL.

Diagnostic Management

Establishment of the diagnosis and staging of CLL should be performed according
to published guidelines [10, 11] and irrespective of age. Therapy of CLL is indi-
cated in any age group if treatment criteria defined by these guidelines are met.
FISH cytogenetics for 17p deletion should be done prior treatment to identify
patients with a high risk of refractory disease or early relapse. Assessment of other
risk factors is not relevant for the choice of treatment and these can have a different
impact in older patients than in younger patients [12].

Prior therapy, older CLL patients are to be stratified into those who are fit (“go
£0”), those who are less fit (“slow go”), and patients who are frail (“no go”). There
is no standard manner to perform this stratification which therefore is currently
based on the physician’s individual experience. In routine practice, the following
measures could serve as a source of information and appear reasonable to create a
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basis for the treatment decision: Because comorbidity is a determinant of fitness,
history taking in older CLL patients should not remain solely disease-specific (i.e.
focus on B-symptoms, fatigue, infections etc.) but include a complete assessment of
concurrent diseases plus geriatric syndromes, age-related disabilities and depen-
dency (although the precise impact of the latter three is less clear). Physical exami-
nation could further reveal pathologies that eventually will affect the choice of
treatment (e.g., decubital ulcers, sarcopenia, reduced gait speed, risk of falls, low
vision). Laboratory workup should include determination of the glomerular filtra-
tion rate / calculation of the creatinine clearance enabling the physician to detect
significant renal impairment and to avoid treatments with increased risk of toxicity
due to drug accumulation. Other laboratory assessments (e.g., NT-Pro-BNP,
HbAIc), chest X-ray, echocardiography, stress electrocardiogram, or spirometry all
could be informative, but no algorithms for older CLL patients exist to decide for
specific treatment regimens based on findings of such investigations. Comprehensive
geriatric assessment (CGA) is helpful to systematically assess all aspects of fitness
that potentially have impact on the treatment course and outcome in older CLL
patients. Yet, no stratifying cut-offs have been defined for CGA to categorize older
CLL patients. At the time of this publication, performance of CGA in older CLL
patients therefore cannot be recommended as mandatory. In several trials, the
Cumulative Illness Rating Scale (CIRS) and calculated creatinine clearance (CrCl)
has been used to stratify fit (total CIRS total score <6, CrCl>70 ml/min) and less
fit (total CIRS score>6, CrCl<70 ml/min) CLL patients [19, 37]. This algorithm
awaits further validation. For the practitioner, use of CIRS and CrCl in older CLL
patients could be a valuable tool to anticipate the fitness of older CLL patients [7],
but currently could not fully replace the physician’s experience when deciding for a
specific treatment.

Therapeutic Management

In older CLL patients with deletion of 17p it should be evaluated whether these are
eligible for allogeneic HSCT. Of course, such therapeutic manoeuver will only be
feasible in a minority of older CLL patients. Older high-risk patients ineligible for
allogeneic HSCT eventually will benefit from alemtuzumab-based regimens, but
there is no broadly accepted therapy and treatment of these patients remains a chal-
lenge. If possible these patients should be enrolled on clinical trials. Older patients
without deletion of 17p receive fitness-adapted therapy (Table 7.2):

Fit Patients

Older CLL patients who are considered fit and eligible for standard therapy should
be treated with FCR chemoimmunotherapy. In the absence of significant toxicity,
early withdrawal from treatment (i.e. stop of treatment before all six courses of FCR



124 V. Goede and M. Hallek

Table 7.2 Therapeutic management of older patients with CLL

Patients Routine practice Clinical trial

Fit patients (“go go”)

Primary CLL FCR BR

Primary CLL (with loss of p53) | CAM Targeted therapy, HSCT

Relapsed CLL FCR?, BR Targeted therapy

Unfit patients (“slow go”)

Primary CLL CLB Low-dose FCR, BR, CLB+R,
CLB+G, CLB+0, targeted therapy

Primary CLL (with loss of p53) | CAM Targeted therapy

Relapsed CLL Low-dose F, Low-dose FCR, BR, targeted therapy

low-dose FC(R), B
Frail patients (“no go”)
Primary & relapsed CLL BSC -

Abbreviations: FCR fludarabine, cyclophosphamide, rituximab, BR bendamustine, rituximab,
CAM alemtuzumab, HSCT hematopoietic stem cell transplantation, F fludarabine, FC fludarabine,
cyclophosphamide, B bendamustine, R rituximab, G obinutuzumab (GA101), O Ofatumumab,
BSC best supportive care

“Repeat if >24 months relapse-free

have been administered) must be avoided to ensure that the regimen’s unfolds its
maximum efficacy. Treatment guidance by repeated assessment of minimal residual
disease (MRD) is still experimental and therefore not established in routine prac-
tice. Fludarabine can be replaced by pentostatin (PCR) but without significant
advantages. BR should be used within trials since non-inferiority to FCR has not yet
been shown.

Unfit Patients

There are a number of approved treatments for older CLL patients considered not fit
enough for standard chemoimmunotherapy with FCR. These include low-dose
FCR, BR, or CLB-R as well as chemotherapy with fludarabine plus cyclophospha-
mide (FC), fludarabine alone (F) or bendamustine (B) alone either with normal or
reduced dose. Growth factors (G-CSF, EPO) may be used according to guidelines to
avoid or reduce toxicity. Since none of these regimens so far has been demonstrated
in randomized phase 3 trials conducted in older unfit patients to be superior to chlo-
rambucil, however, there is still a good rationale to treat those patients solely with
the alkylator and to formally consider CLB as the standard of care in this patient
population [27, 28].

Enrollment of unfit older CLL patients to clinical trials is crucial to improve the
treatment of these patients. Ongoing trials are exploring chemoimmunotherapy with
CLB plus CD20 antibodies in comparison with CLB alone. An increasing number
of trials attempt to compare alternative regimens to CLB alone or to chlorambucil-
based chemoimmunotherapy (e.g. CLB-G, CLB-O, BR, lenalidomide, ibrutinib
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etc.). Optimal treatment of older CLL patients with reduced fitness therefore ideally
takes place within clinical trials designed for this patient population.

Frail Patients

Frail CLL patients are those patients who likely will have no benefit from any anti-
leukemic therapy. These subjects should be treated with best supportive care which
may include hydration, oxygen supply, administration of pain killers or sedatives.

Future Perspective

It is possible that treatment of younger patients with CLL will become less toxic in
the next future whilst efficacy will be kept (i.e. by incorporating new antibodies or
small molecules into treatment regimens). From such developments, both fit and
less fit older CLL patients will benefit. Emerging novel drugs and new combination
regimens (including chemotherapy-free treatments) will have particular impact on
the treatment of older CLL patients with reduced fitness, however. Ongoing research
in oncology and gerontology hopefully will enable physicians to identify these
patients in a standard manner and in a more objective way or will even allow to
further subdividing this patient group into different fitness levels within the “Unfit”
category. Undoubtfully, all of these advances will significantly improve the man-
agement and outcome of older CLL patients in need of therapy.
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Chapter 8
Indolent Lymphomas in Older Patients

Andreas Viardot and Christian Buske

Abstract Indolent lymphoma is a typical cancer of older patients. The “historical”
treatment approach — including a “watch and wait” period until to the appearance of
lymphoma related symptoms, mild treatments in order to control disease activity or
long-term maintenance therapy instead of an intensive consolidation — fits well to
the requirements of the older patients and often comorbid patients. In a significant
proportion of patients over 70 years, there is no need of treatment during lifetime.
The development of novel therapeutic concepts such as the combination of chemo-
therapy with the monoclonal antibody rituximab or radioimmunotherapy are well
tolerated and highly efficient, and therefore also applicable for elderly patients. The
combination of rituximab and bendamustine, followed by rituximab maintenance
therapy, may be one of the most attractive options in symptomatic older patients
(““go-go” and partially “slow-go” patients). In patients with relapse, but also in frail
patients, there are many options available ranging from different rituximab-
containing chemotherapy regimens, rituximab monotherapy, radioimmunotherapy,
local radiotherapy or oral drugs like chlorambucil, cyclophosphamide or predniso-
lone. Prognosis of indolent lymphoma is often better compared to other hemato-
logic cancers, even in frail patients. The development of novel drugs promises new
options for older patients due to their high anti-lymphoma activity accompanied by
a favourable side-effect profile.
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Introduction

Indolent lymphomas are typically diagnosed in older patients. The incidence is
increasing due to demographic changes [1]. Therefore, physicians will face a rap-
idly growing number of elderly lymphoma patients in the near future. These patients
often suffer from co-morbidities like renal dysfunction, cardiac diseases and
physical impairment. For example 81 % of women aged 65 and above, screened for
participation in the Women’s Health and Aging Study, present with two or more
chronic conditions [2]. Importantly, our therapeutic approaches in indolent lympho-
mas are based on clinical trial results, in which highly aged or frail patients are
clearly underrepresented.

In contrast to other aggressive hematologic neoplasias, indolent lymphomas with
their slow clinical course often do not require aggressive treatment approaches to
control disease, in particular in the advanced stages, in which no curative therapy at
least with conventional approaches exist. In many cases even a “watch and wait”
strategy or mild single agent therapies are used in order to control symptoms. Thus,
many treatment strategies are compatible to the requirements of senior patients.
However, clinical trials have clearly shown that achieving a complete or even
molecular remission is associated with improved disease free survival in indolent
lymphoma. The emergence of novel treatment strategies, combining high anti-
lymphoma activity with a favourable toxicity profile might open the door to aim at
this therapeutic goal also in elderly patients. Chemotherapy-free treatment options
are approved (like radioimmunotherapy) or under investigation (e.g. lenalidomide
and rituximab as induction; orally available inhibitors of B-cell signalling).

Despite these promising developments and a plethora of therapeutic options for
most of the patients, data from controlled clinical trials in elderly patients with co-
morbidities are still rare, in particular because the vast majority of clinical trials
excludes this important patient group.

Epidemiology of Lymphomas in Older Patients

Approximately 80 % of all lymphoid neoplasms are occurring in patients over
50 years [3] and the majority of lymphomas in elderly patients belong to the group
of indolent lymphoma. Indolent lymphoma summarizes a heterogenous group of
lymphoproliferative diseases, which share morphologic similarities including
mature appearance and low proliferation of neoplastic lymphocytes as well as clini-
cal characteristics like slow growth and long asymptomatic periods in the course of
disease.

According to the WHO classification of lymphoid neoplasms [4], several entities
are categorized as indolent (Table 8.1). Among them follicular lymphoma (FL) is
the most frequent subentity. Other important entities, which are regarded as indo-
lent, are the marginal zone lymphoma (extranodal and nodal), the lymphoplasmocytic
lymphoma (and Waldenstrom’s disease), the hairy cell leukemia and the small
lymphocytic lymphoma.
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Table 8.1 Clinically indolent  gmaj| lymphocytic lymphoma/ chronic lymphocytic leukemia
lymphomas according to the

B-cell prolymphocytic leukemi
WHO classification [4] cell prolymphocytic feukemia

Splenic marginal zone lymphoma

Hairy cell leukemia

Splenic B-cell lymphomalleukemia unclassifiable*
Splenic red pulp small B-cell lymphoma?

Hairy cell leukemia-variant*

Lymphoplasmocytic lymphoma

Waldenstrom macroglobulinemia

Heavy chain diseases

Extranodal marginal zone lymphoma of the mucosa associated
lymphoid tissue (MALT)

Nodal marginal zone lymphoma

Pediatric nodal marginal zone lymphoma*
Follicular lymphoma

Pediatric follicular lymphoma*

Primary cutaneous follicle center lymphoma
*Provisory entity

Follicular lymphoma, hairy cell leukaemia and mantle cell lymphoma are mainly
diagnosed in the age between 50 and 69 years. Over half of the patients with chronic
lymphocytic leukemia, immunoproliferative diseases, plasma cell neoplasms, and
B-cell prolymphocytic leukemia are 70 years or older [5].

Although the incidence of lymphoid neoplasms decreased at the rate of 1 % per
year among males during 1992-2001, there was an increase of follicular lymphoma
at 1.8 % per year in senior people at the same time [6]. Marginal zone lymphoma
and mantle cell lymphoma also increased in number in this time period, but to a
lesser extent, being most likely due to improved diagnostic tools in these entities [6].

In general, advanced age is associated with an inferior prognosis and shorter
survival in lymphoma, particularly beyond the age of 50 [3]. This also holds true for
indolent lymphoma, but not to that extent observed in patients with precursor cell
neoplasms, classical Hodgkin’s lymphoma or Burkitt lymphoma [3].

The precise mechanisms, underlying the high incidence of indolent lymphomas
in elderly patients, are not known. Of note, e.g. monoclonal gammopathy of unknown
origin, which may precede to multiple myeloma, is rare in younger people, but
occurs in 5.3 % of the population at >70 years old and in 7.5 % among those 85 years
of age or older [7]. In a similar way, monoclonal B-lymphocytosis, which may pre-
cede to chronic lymphocytic leukemia is also associated with advanced age [8].

Age Associated Variants of Indolent Lymphomas

Usually, most indolent lymphomas are diagnosed beyond 50 years of age. However,
in follicular lymphoma, a “pediatric” variant is described which occurs in patients
under 40 years [9]. This variant is often localized (stage I), has a high proliferation
rate (Ki-67 >30 %) and lacks a BCL2 rearrangement. This particular subset, which
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is otherwise morphologically not different form the “adult form”, is highly indolent
and does not progress or relapse. On the other hand, younger patient with typical
BCL2 rearranged and advanced follicular lymphoma have an outcome comparable
to elderly patients. In a similar way, the pediatric nodal marginal zone lymphoma
(nMZL) was included as a provisory entity into the WHO classification. There is a
male predominance (rate 20: 1) and as in pediatric FL, the disease is localized
(usually head and neck lymph nodes), asymptomatic and extremely indolent [10].

Whereas pediatric FL. and nMZL seem to be distinct entities with biological and
clinical characteristics setting them apart from the variants at the advanced age,
there are not much data about biologic differences within the age groups from 60 to
79 years versus >80 years of age. In general, patients >80 years old have a poorer
performance status (PS 2—4 in 37 % in contrast to 20 % in patients between 60 and
79 years), more often B symptoms and renal failure, resulting in a slightly poorer
age-adjusted International Prognostic Index (IPI) [11]. Most other risk factors are
distributed equally.

The Best Starting Point for Treatment

It is generally accepted, that a careful “watch and wait” strategy is standard of care —
even in younger patients — until clinical symptoms (e.g. fever, night sweat, loss in
weight, local compression or hematopoietic failure) occur (Table 8.2). This approach
is supported by a randomized study of the “British National Lymphoma
Investigation”(BNLI) [12], providing data with a median observation time of
16 years: 309 patients were randomized either to chlorambucil or a watch and wait
strategy. There was no survival benefit for one of the patient groups. Moreover,
20 % of patients did not receive any chemotherapy during the observation time.
Particularly in elderly patients, this approach is appropriate since only 40 % of the
patients older than 70 years required systemic treatment. A second randomized
study, comparing prednimustine, interferon-y and “watch and wait”, also did not
show any survival benefit for immediate treatment [13].

Table 8.2 International GELF criteria [13]
criteria for treatment
start in follicular
lymphoma

One or more of the following criteria:

Tumor>7 cm in diameter

3 nodes in 3 distinct areas each>3 cm in diameter
Symptomatic spleen enlargement

Organ compression

Ascites or pleura effusion

Presence of systemic symptoms

No leukemia

No peripheral blood cytopenia
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Since more effective and importantly less toxic treatments than chlorambucil
were established in the last two decades, the value of “watch and wait” is still under
discussion. Particularly the monoclonal antibody rituximab, which targets CD20 —
positive B — cell lymphoma cells, provides a non — toxic treatment option which is
effective as monotherapy in indolent lymphomas [14]. The combination of anti-
lymphoma activity with a favourable toxicity profile makes this compound highly
attractive for the group of elderly patients. In a recent clinical trial of the BNLI,
“watch and wait” was randomized against a monotherapy with rituximab (4 weeks
induction, or 4 weeks followed by a maintenance therapy every 2 months over
2 years). The time to initiation of a new chemotherapy was much longer in the ritux-
imab arm compared to “watch and wait”. As expected, there was no significant
survival benefit in all three arms after a median observation time of 3 years. In a
recent non — randomized study, there was no significant difference in the freedom
from treatment failure (FFTF) between patients with low tumor burden treated
either with watch and wait or rituximab monotherapy [15]. Thus, although ritux-
imab single agent therapy is effective and well tolerated first line, there are no data
showing that immediate treatment with rituximab is superior to the traditional watch
& wait approach. In conclusion “watch and wait” remains the most useful and cost-
effective strategy, particularly in elderly patients.

Diagnostic Standards

Since therapy is guided by clinical symptoms particularly in elderly patients, medi-
cal history and physical examination is very important to guide the management of
patients with indolent lymphoma. Standard laboratory analysis should contain
blood count and hemogram, as well as lactate dehydrogenase. At initial diagnosis,
serum immunoglobulins, immunofixation, B,-microglobulin and serologic evalua-
tion of HIV-, HBV- and HCV- status are recommended. Imaging studies can be used
conservatively, in many cases ultrasound and conventional chest X-ray is adequate,
particularly in asymptomatic patients. The intervals of examinations widely vary
depending on the clinical course of the disease (every 3 months after diagnosis up
to 6 months in stable patients).

Radiotherapy in Elderly Patients

Since indolent lymphomas are usually generalized at diagnosis, systemic treatment
is generally preferred over local radiotherapy. However, in rare cases of localized
involvement, involved-field radiotherapy is considered as standard of care accord-
ing to international guidelines [16] offering the chance for a cure from lymphoma.
Due to the long-term side effects of radiotherapy and the improved outcome in
indolent lymphoma with systemic treatment, there may be a paradigm change in the
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next years, favouring mild non-toxic treatment such as rituximab single agent
therapy over radiotherapy. In the prospective LYMPHOCARE registry, patients
treated with systemic treatment had a significant longer progression free survival
than patients with radiotherapy; there was no significant difference between patients
with involved field irradiation and “watch and wait” [17]. Patients which refused
radiotherapy had also an excellent long term outcome [18].

In contrast to other indolent lymphomas, extranodal marginal zone lymphoma is
often localized, therefore radiotherapy is considered as standard in many cases.
However, since these lymphomas have an excellent prognosis in most cases, e.g.
can be successfully treated by eradication of a bacterial trigger or by treatment of an
autoimmune condition, it is reasonable to abstain from radiotherapy in many elderly
patients: an example for this is the localized extranodal marginal zone lymphoma of
the stomach, which persists 12 months after antibacterial eradication therapy and
has an excellent long — term outcome even without radiotherapy [19]. Finally, ritux-
imab monotherapy can replace local radiotherapy in patients with need of treatment
at least in several subsets of extranodal marginal zone lymphoma [20, 21]. Thus, in
particular in elderly patients a watch & wait strategy or rituximab single agent might
be considered as an alternative to radiotherapy. On the other hand, radiotherapy may
be a useful treatment option in elderly patients with advanced and relapsed indolent
lymphoma. A low-dose involved field irradiation (2x2 Gy in 4 doses, in 2 days)
often provides an excellent long — term control of tumor bulk, otherwise causing
local complications, and may be an ideal option for elderly patients [22].

Systemic Treatment in Elderly Patients

In the last decades, the treatment goals in younger patients with indolent lymphoma
changed from supportive treatment in order to control symptoms to induction of a
complete (molecular) remission as a surrogate marker for the longest progression
free survival possible. Although in elderly or frail patients, the control of symptoms
is still the main objective of treatment, high response rates and long progression free
survival can also be achieved in this often co-morbid patient population, using new
targeted treatment strategies.

An example of a targeted treatment strategy, which has dramatically changed the
perspective of many patients with different types of B-cell lymphomas is the anti-
CD20 monoclonal antibody Rituximab: rituximab monotherapy induces high
response rate in relapsed patients (46 %) and even higher in untreated patients
(67 %), which are in need of treatment [23]. The event-free survival differs from
13 months in pretreated up to 33 months in treatment naive patients [24]. Therefore,
rituximab monotherapy is an attractive treatment option in elderly patients. However,
it is not approved as monotherapy in first line treatment, and may be insufficient in
patients with tumor bulk or need for rapid remission. Nevertheless, rituximab mono-
therapy is the preferred first-line treatment in elderly patients not qualifying for
chemoimmunotherapy according to the NCCN guidelines in North America [25].

In medically fit patients the standard approach is to combine rituximab with
conventional cytostatic drugs. The most frequently used regimen in North America
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is R-CVP (Rituximab, Cyclophosphamide, Vincristine and Prednisolone) and
R-CHOP (additionally Doxorubicin), whereas in Europe R-CHOP but also increas-
ingly R — Bendamustine belongs to the most popular regimens. In elderly patients,
the use of R-CHOP is limited by the neurotoxicity of vincristine, the cardiotoxicity
of doxorubicine and a higher rate of febrile neutropenias. In elderly patients, quali-
fying for immunochemotherapy alternative schedules are more appropriate such as
R — Bendamustine, R-MCP (Rituximab Mitoxantrone, Chlorambucil, Prednisolone)
or R-Chlorambucil. R-MCP has shown an excellent progression free survival in
patients with indolent lymphoma, but is stem cell toxic. Therefore, it is particularly
appropriate for elderly patients, which are not eligible for autologous stem cell
transplantation [26]. In two recent randomized clinical trials R-CVP was inferior to
R-CHOP, so that R-CHOP is a valid treatment option in elderly fit patients. In the
same trials fludarabine containing regimens showed a higher toxicity compared to
the other arms [27, 28]. This is in line with the results of randomized clinical trials
reporting a higher toxicity and survival disadvantage in elderly patients with mantle
cell lymphoma [29] or chronic lymphocytic leukemia [30]. Therefore, fludarabine
containing combinations (e.g. R-FC rituximab-fludarabine- cyclophosphamide or
R-FM rituximab-fludarabine-mitoxantrone) should be applied with caution in
elderly patients, particularly in patients with a compromised renal function.

Bendamustin was first synthesized in 1963 in East Germany and available not
before 1990 in Western countries. In a randomized clinical trial, R-Bendamustin
was compared with standard R-CHOP. Although initially designed to shown non-
inferiority of R — Bendamustine compared to R-CHOP, this study surprisingly dem-
onstrated a higher response rate and a impressive longer progression free survival
(69.5 versus 31.2 months, hazard ratio 0.58, 95 % CI 0.44-0.74; p<0.001) for R —
Bendamustine [31, 32]. Since Bendamustin has less toxic side-effects (e.g. no alo-
pecia, less neutropenia and febrile neutropenia), it can probably be considered as
one of the most acceptable chemoimmunotherapies in elderly patients, at least in the
“g0-go” and parts of the “slow-go” subgroup.

Another appealing concept in the treatment of B — cell lymphomas is radioim-
munotherapy, exploiting the high radiosensitivity of lymphomas and minimizing
non — targeted irradiation. In this line the conjugation of a B-emitting radioactive
particle to a monoclonal antibody against B-cell antigens provides an elegant way
to deliver radiation to B — cell lymphoma cells. Y ttrium-ibritumomab (Zevalin®)
and P*'I-Tositumomab (Bexxar®), which link Pyttrium or "*!iodine to an anti-CD20
monoclonal antibody, are approved in Europe and U.S., respectively. Both drugs are
applied as a single infusion treatment and have few non-hematologic side effects.
Due to the prolonged myelosuppression which occurs between 4 and 8 weeks after
treatment, a close surveillance of the patients is necessary during this period. Despite
single application, the remission rates are high — between 74 % in relapsed patients
[33] and 95 % in first line patients [34]. Therefore radioimmunotherapy can be
considered as an alternative to multiple cycles of chemoimmunotherapy in
elderly patients. In the FIT trial consolidation with Zevalin® after a chemotherapy
induction provided very high remission rates, even in patients who were treated
before with well — tolerable treatments like oral chlorambucil [35]. Another option
to improve or at least stabilize treatment outcome of initial induction treatment is a
maintenance therapy with Rituximab, which was shown to improve duration of
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Table 8.3 Current recommendations for patients falling into different ‘fitness categories’

Aim of
Fitness treatment Recommended treatment
Fit — “go-go” Complete Rituximab Bendamustin, rituximab CHOP
response
Compromised — Control of Rituximab Bendamustin, rituximab MCP, rituximab
“slow-go” symptoms CVP, rituximab chlorambucil, rituximab monotherapy,
radioimmunotherapy
Frail — “no-go” Control of Rituximab monotherapy Glucocorticosteroids (different
symptoms schedules), vincaalcaloids, chlorambucil, bendamustin
(low dose), purinethol (orally), cyclophosphamide
(orally), trofosfamide (orally), low-dose radiotherapy
Patients with cardiac | Control of Avoid anthracyclines, avoid large fluid intake (e.g. oral
comorbidity symptoms therapy)
Patients with Control of Avoid bleomycin, busulfan: avoid pronounced
pulmonary symptoms neutropenia
comorbidity
Patients with renal Control of Avoid fludarabine, dose reduction recommended for
impairment symptoms several drugs
Patients with diabetes | Control of Avoid prednisolone

and end-organ failure | symptoms

response after immunochemotherapy both in first line and in relapse without
major toxicities in large randomized clinical trials. In the meanwhile Rituximab
maintenance was approved for follicular lymphoma after chemotherapy induction,
characterizing this approach as a highly attractive option to keep elderly patients
with follicular lymphoma in remission [36].

In the group of frail patients (‘“no-go”), there are still few data available. If in the
opinion of the threating physician a chemoimmunotherapy is not feasible, rituximab
monotherapy or radioimmunotherapy is recommended at least according the NCCN
guidelines [25]. Another option may be the oral alkylating drugs — like chlorambu-
cil, cyclophosphamide or trofosfamide providing control of symptoms in many
cases and an objective response rate between 36 % in chlorambucil [37] and 49 %
in trofosfamide [38]. However, the combination of oral chlorambucil with ritux-
imab, which may be tolerable in many frail patients, can improve the complete
response rate up to 89 % including a 63 % complete response rate in previously
untreated patients [39]. In order to control symptoms in very ill patients, low dose
prednisolone or dexamethason, low dose irradiation and best supportive care may
be appropriate. Table 8.3 summarizes the different treatment options according to
the fitness of the patient (Table 8.3).

Waldenstrom’s Macroglobinemia

Waldenstrom’s macroglobinemia (WM) is special within the group of indolent
lymphomas, because the elevation of paraprotein IgM leads to distinct clinical
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symptoms like hyperviscosity, polyneuropathy, amyloidosis, cryoglobinemia or
cold hemagglutinins, often requiring immediate treatment, e.g. plasmapheresis and/
or rituximab/chemotherapy.

Similar to follicular lymphoma, patients with WM should be only treated if they
suffer from WM related symptoms or critical cytopenias. Otherwise a watch & wait
strategy is recommended. If treatment is necessary, medically fit patients should be
offered a rituximab/chemotherapy. R-CHOP was shown to be effective as well as
R — Bendamustine [32, 40, 41]. In the largest randomized trial so far including 418
patients with Waldenstrom’s macroglobinemia, fludarabine was superior to oral
chlorambucil with regard to the progression free survival [42]. However, fludara-
bine has some toxic side effects in elderly patients, particularly with impaired renal
function [43]. One approach is to scale down rituximab/chemotherapy as done in
the so called DRC protocol: this regimen, consisting of dexamethasone, oral cyclo-
phosphamide and Rituximab proved to be highly effective without any major
toxicity in a phase II trial in treatment naive WM patients [44].

In patients, who are not eligible for chemotherapy, rituximab single agent is
effective. However, time to response is slow and sometimes exceeds 6 months.
Furthermore, rituximab single agent can cause a sudden and critical increase in
the IgM serum levels, triggering severe hyperviscosity symptoms. Therefore in
patients at risk for hyperviscosity (e.g. IgM levels >50 g/l) plasmapheresis
should precede rituximab application to lower IgM levels before initiation of
treatment [45].

Experimental Therapy in Older Patients

In the recent years many attractive compounds were tested in indolent lymphomas,
which are potentially of particular interest for elderly patients. In part they can be
given orally and importantly they exploit different modes of actions compared to
conventional chemotherapy. This opens the possibility to combine these new drugs
with chemotherapy, but also to develop concepts which are not depending anymore
on chemotherapy. In an ongoing phase III trial conventional chemoimmunotherapy
is randomized against the chemotherapy-free combination of lenalidomide and
rituximab. The latter combination induced remarkable high CR/CRu rates in
untreated patients with follicular lymphoma [46]. However, due to restrictions in
patients with renal insufficiency and due to hematotoxicity of the combination, this
treatment may not be appropriate for all elderly patients.

The next generation of fully humanized CD20 antibodies (e.g. ofatumumab,
obinutuzumab) provides a higher efficacy in vitro compared to rituximab, and is
actually tested in phase III randomized studies. The side effects of these new CD20
antibodies seem to be comparable to rituximab [47, 48] and therefore applicable in
older patients.

Finally, there is a new generation of orally active inhibitors of the B-cell recep-
tor signalling. The most important representative are the BTK (bruton tyrosine
kinase) inhibitor Ibrutinib and the PI3K (Phosphotadyl-inositol 3 kinase) inhibitor
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CALI101, which both show promising response rates in pretreated indolent lym-
phoma [49, 50]. Both drugs seem to be well tolerated and have a remarkable low
number of relevant adverse events in these early studies. Phase III randomized tri-
als will define their precise role in the treatment of indolent lymphoma, but data
from the aforementioned trials are encouraging and are might open the perspective
to control indolent lymphomas by oral non-chemotherapy based treatment in the
near future.

Geriatric Assessment

Older patients are generally underrepresented in clinical trials. Therefore, data
about efficacy and toxicity of established and upcoming treatments must be con-
sidered very carefully in this subgroup. Of note, there is — to our knowledge — no
publication available about the prospective evaluation of geriatric assessments in
clinical trials in patients with indolent lymphomas. This is in contrast to diffuse
large B-cell lymphoma of the elderly, since several prospective studies were pub-
lished in elderly and high-aged patients, using distinct geriatric assessment tools
(see Chap. 13). One reason for this might be that in indolent lymphomas the gen-
eral practise of “watch and wait” and less toxic treatments strategies allows the
treatment of elderly patients with standard approaches already today, so that phy-
sicians often do not see the medical need for geriatric assessment and age-specific
adjustments of treatment in this subgroup of lymphomas. However, in a recent
retrospective analysis evaluating the overall survival in patients being 80 years
and older, survival was low even in indolent lymphomas (66 %), although still
being superior compared to aggressive lymphomas (32 %) [51]. Furthermore, in
several retrospective series of aggressive and indolent lymphomas, the instrumen-
tal activities of daily living (IADL) and comorbidity [49] or performance status
[50] were independent prognostic predictors of shorter survival time. Taken
together, these data underline the need to perform geriatric assessments at least
within clinical trials in order to define patients who will benefit most from less
dose intense treatments.

Summary

In the last decade, the chances for long term survival in patients with indolent lym-
phoma have significantly improved [52]. At the same time, we were able to reduce
the intensity and toxicity of induction treatment by introducing novel treatment con-
cepts as e.g. the antibody — based maintenance treatment with rituximab. There are
very encouraging novel drugs at the horizon which might allow developing chemo-
therapy — free oral treatment concepts, which promise long-term control of advanced
follicular lymphoma without compromising the quality of life in older patients.
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Chapter 9
The Challenge of Treating Elderly

Patients with Mantle Cell Lymphoma

Simone Ferrero and Martin Dreyling

Abstract Treatment of elderly patients with mantle cell lymphoma is considered
a major challenge, due to the peculiar chemorefractory features and continuous
relapse pattern of this neoplasm. With a median age of 65 years at presentation,
more than half of the patients with newly diagnosed mantle cell lymphoma fall
into the category ‘elderly’. The most effective treatment for this type of lym-
phoma consists of high dose cytarabine followed by upfront autologous stem cell
transplantation, but such a therapeutic option is not feasible for the higher age
category, due to limiting toxicity. Nevertheless, patients obtaining a complete
molecular response, independent of age, can enjoy longstanding event-free sur-
vival and even improved overall survival. Thus, it is important to obtain a com-
plete response also in the elderly patients: these considerations justify more
intensive approaches.

However, it is fundamental to classify these patients in geriatric categories,
objectively identifying those able to receive a chemotherapy aiming at long term
control of the disease and patients appropriate only for a palliative therapy, primar-
ily mitigating lymphoma symptoms. Therefore, treatment of elderly patient with
mantle cell lymphoma should be individualized, and benefits and possible side
effects should be carefully balanced.
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Introduction and Epidemiology

With an incidence of about 2 per 100,000 per year, mantle cell lymphoma (MCL) is
a relatively rare entity and accounts for 68 % of all malignant lymphoma subtypes
in USA and Western Europe. This disease is predominantly found in the elderly
male population, since the median age at diagnosis is 65 years and the male/female
ratio about 3—4/1 [1].

The majority of patients presents with advanced stage disease (Ann Arbor stage
III/IV) and generalized lymphadenopathies at initial diagnosis. More than 90 % of
patients display also extranodal manifestations, with bone marrow involvement
most frequent (60—80 %, with circulating MCL cells detected in the peripheral
blood smear or by flow cytometry), followed by gastrointestinal tract (lymphoma-
tous polyposis up to 60 %) and liver (25 %). In relapsed disease, central nervous
system may be involved in 4-8 % of large patients series [2, 3], and is usually asso-
ciated with neurologic symptoms. B-symptoms with fever, weight loss and night
sweats are present in less than the half of patients.

While a minority of MCL cases (10-15 %), generally characterized by leukemic
disease, splenomegaly and absence of significative adenopathies, show a more indo-
lent behaviour and may not need therapy for several years [4—6], most patients with
MCL follow an aggressive clinical course, associated with rapid progression, only
temporary responses to chemotherapy, and a high recurrence rate, resulting in incur-
able disease with poor long-term prognosis and reported median survival time of
approximately 3—4 years [1, 7].

Whereas the prognosis of younger patients (<65 years) has significantly improved
in the last years due to the introduction of high-dose cytarabine chemotherapy (+
autologous stem cell transplantation) and anti-CD20 antibody therapy with ritux-
imab, this therapeutic option is in general not feasible for the advanced age patients,
accounting for the majority of MCL cases [8—12]. Thus, even considering the
rituximab-linked survival advantage achieved also in the elderly population [13,
14], the treatment of these MCL patients remains a challenge for the clinician.

However, in the last years the growing number of molecular targeted drugs (some
of them showing striking antitumor activity), along with the interesting data of com-
binations with conventional chemotherapy and rituximab, are completely changing
the therapeutic scenario for older MCL patients. In this chapter we describe the
most efficient currently available treatments in this patients subset, focusing on the
balance of expected treatment efficacy against the risk of therapy-related toxicity, as
well as impaired quality of life, (which is particularly relevant in such an elderly
population). Finally, we will offer a practical therapeutic algorithm, based on the
specific patients features, to determine the most appropriate treatment for elderly
patients presenting with MCL.

Biological and Clinical Risk Factors

MCL uniformly poor outcome has limited the efforts to identify prognostic param-
eters up to the end of the millennium [1, 15, 16]. Conversely, the improved outcome



9 The Challenge of Treating Elderly Patients with Mantle Cell Lymphoma 145

obtained in the last decade also among elderly patients and the perception that
the clinical history of MCL was even more heterogeneous than that of most other
lymphoproliferative disorders, prompted investigational efforts to identify biologi-
cal and clinical prognostic markers. Although several candidate markers were tested,
only the following have been more extensively investigated, potentially allowing a
more individualized therapeutic approach in MCL patients:

* molecular risk factors, particularly proliferative index [17]
e MCL International Prognostic Index (MIPI) [18]
¢ minimal residual disease (MRD) [19]

Molecular Risk Factors

The initial event in molecular pathogenesis of MCL is the juxtaposition of the cyclin
D1 gene to the immunoglobulin heavy chain locus, t(11;14)(q13;q32) [15], resulting
in aberrant overexpression of cyclin D1, a key regulator of cell cycle. In addition to
the t(11;14) translocation, several secondary genetic events are required for
lymphomagenesis [20, 1, 21] and some of these have been associated with clinical
outcome. Features associated with worse prognosis include genetic aberrations that
lead to further disturbances of cell cycle regulation, including truncation of the cyclin
D1 transcript, mutation of genes involved in DNA damage response (deletions and
mutations of ATM and/or TP53), and dysregulated cell survival pathways [22, 23].

However, the most consistent biological prognostic parameter remains the
proliferative activity of the tumours. Different measurements of proliferation such
as the mitotic index, Ki-67 index, gene expression proliferation signature or other
proliferation-related markers have revealed their prognostic value in patients with
MCL with different discriminative power [24]. Most other biological predictors are
usually related to proliferation and lose their independent significance in multivari-
ate analysis when compared with cell proliferation, or have not been adequately
evaluated in comparison to proliferation [23-25]. The percentage of dividing cells
by Ki67 immunostaining seems to be the most applicable and discriminative method
to evaluate proliferation [26, 27] and has been confirmed, independently of clinical
prognostic factors, in the context of several clinical trials [11, 17, 28]. However, the
major limitation of this marker in clinical routine is the low reproducibility of quan-
titative scores among different pathologists [29].

Nevertheless, some studies have reported genetic alterations that maintain their
prognostic prediction independently of cell proliferation. TP53 mutations have been
confirmed to be of prognostic significance in large series of patients. The quantita-
tive evaluation of the expression of small panels of genes, including MYC, seems to
improve the prognostic value of cell proliferation [30, 31]. Similarly, the concomi-
tant inactivation of the two regulatory pathways INK4a/CDK4 and ARF/TP53 in
MCL was associated with a poor survival that was independent of Ki-67 prolifera-
tion index [32]. Interestingly, the impact of the chromosome 3q gains and 9q losses
on survival is independent of the microarray proliferation signature [33]. However,
these results have not been confirmed by independent studies in larger series of
patients and therefore are not recommended for clinical routine [34].
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Finally, a genetic signature identifying the indolent forms of MCL has been
recently investigated: in fact it would be worthwhile to recognize this patients sub-
set upfront, especially in those frail elderly patients for whom a watch and wait
approach is considered a serious option [4]. Indolent MCLs predominantly show
hypermutated immunoglobulin genes, noncomplex karyotypes and a peculiar gene
expression profile (with a signature of 13 genes underexpressed in comparison to
typical MCL) [35, 36]. In contrast, the role of the transcription factor SOX11
expression is still controversial and should not be applied to predict prognosis [5, 6].
However, the clinical and biological studies on indolent MCL are still limited and
further investigations are needed to clarify these issues [34].

MCL International Prognostic Index (MIPI)

As the predictive value of prognostic scores transferred from other lymphomas was
sub-optimal [37-39, 26], a new dedicated prognostic score was established in 2008, the
MCL International Prognostic Index (MIPI) [18]. This score, taking into account four
parameters (age, performance status, lactate dehydrogenase and leukocyte count), was
originally constructed using a mathematical algorithm to balance the weight of differ-
ent predictors, but proved effective also in a simplified categorized version (Table 9.1)
[18, 40]. The MIPI score allows to discriminate three prognostic subgroups: the low
risk group with a 5-year median overall survival (OS) of 60 %, and the intermediate
and the high-risk group with a median OS of 51 and 29 months, respectively. Moreover,
several independent studies succeeded in validating the MIPI score in different clinical
and therapeutic settings [40-43]. As MIPI is highly applicable and has been validated
in most independent series, its use should be routinely applied clinical practice [34].

Minimal Residual Disease

PCR-based evaluation of MRD has shown remarkable predictive value in
MCL. Starting from the first prognostic demonstrations in autologous transplantation
(auto-SCT) field [44], the value of MRD as powerful independent outcome predictor

Table 1 Simplified MIPI calculation
Points Age (years) | ECOG performance status LDH/ULN Leukocytes (x10°/L)

0 <50 0-1 <0.670 6,700

1 50-59 N 0.670-0.999 6,700-9,999

2 60-69 2-4 1.000-1.499 10,000-14,999
3 >69 - >1.499 >14,999

Risk stratification

0-3 points Low risk
4-5 points Intermediate risk
6-11 points High risk

For each prognostic factor, 0-3 points are given to each patient and points are summed up to define
a category of risk
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was prospectively validated in two large European MCL Network trials [19]. Most
notably the predictive value of MRD detection was observed both in young patients
treated intensively and in elderly patients receiving conventional treatment and
maintenance either with interferon-alpha or rituximab. Those patients who obtained
a complete molecular response (defined as negativity of an allele-specific Real Time
PCR analysis, having a minimal sensitivity of 1 neoplastic cell per 10* healthy cells)
demonstrated a significantly longer remission duration versus those patients who
did not obtain such MRD levels. The differences were impressive also for elderly
patients: the 2-years rate of ongoing remissions differed from 76 to 36 % for patients
with molecular remission versus non-molecular responsive patients, respectively.
Thus, MRD negativity may be obtained also in elderly patients and the achievement
of molecular remission is meaningful for the long-term outcome.

On the other hand the limitations to a widespread use of MRD analysis in the
clinical practice are that MRD detection by PCR is not devoid of costs and should
be only performed in centralized experienced laboratories, despite a considerable
standardization effort is ongoing [45].

Based on the reliability of MRD detection in MCL, tailored treatment driven by
PCR results has been employed, mainly targeting molecular relapses of autografted
MCL patients [46—48]. Rituximab monotherapy led to re-induction of molecular
remission in the majority of patients and, based on the larger Nordic study, seemed
to provide clinical benefit, too [47]. However, the broad applicability of such
approaches still needs to be proven, in particular among elderly patients receiving
conventional treatment only.

Thus MRD detection, despite being a powerful independent predictor, is not yet
recommended in clinical routine outside of clinical trials, due to its limitations of
applicability, reproducibility and validation [34].

Current Diagnostic Standards

The diagnosis of MCL is established according to the criteria of the WHO classifi-
cation of hematological neoplasms. In general histologic confirmation of diagnosis
is mandatory and a lymph node biopsy is strongly recommended. In contrast, fine-
needle biopsy is not appropriate. Bone marrow aspiration alone is not sufficient but
should be complemented by flow cytometry to identify the typical lymphoma
immunophenotype and bone marrow biopsy to quantify the percentage of infiltra-
tion [49]. Most tumours have a classic morphology of small-medium sized cells
with irregular nuclei, dense chromatin, and unapparent nucleoli. In addition to clas-
sic MCL, a blastoid variant of this disease has been described that is characterized
by high mitotic rate and particularly aggressive behaviour and is associated with
INK4a/ARF deletions, TP53 mutations, and complex karyotypes [15, 32, 50, 51].
However, the tumour cells may present with a spectrum of morphological variants
that may raise some difficulties in the differential diagnosis with chronic lympho-
cytic leukaemia, marginal zone lymphomas, large B-cell lymphomas, or blastic
hematological proliferations. Because an accurate histologic diagnosis is essential,
second opinion by an experienced hematopathologist is advisable [34].
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Beside the classical immunophenotype (immunoglobulin M/D, CD19, CD20,
CD22, CD43, CD79a, CD5 positive and CD23, CD10, CD200, BCL6 usually neg-
ative), the detection of cyclin D1 overexpression or the t(11;14) translocation is
essential, since histo-morphological phenotypes may differ significantly [5, 15, 52,
53]. Nevertheless, rare cases of cyclin D1-negative variant of MCL has been recog-
nized [54], characterized by the same gene expression profiling and genomic alter-
ations as classical MCL and showing in 50 % of cases a cyclin D2 translocation
[33, 55, 56]. SOX11, a transcription factor expressed in 90 % of MCL, may be
applied to identify this variant [57, 58]. Moreover, as already stated, Ki67 prolif-
erative index staining is recommended as a strong prognostic indicator of long term
outcome [34].

The laboratory evaluation comprises differential blood count and standard serum
chemistry analysis, including the determination of LDH as one of the major risk
parameters. Abdominal CT of the neck, chest, abdomen, and pelvis is mandatory.
Cerebrospinal fluid evaluation and cranial imaging with MRI is not usually required
at first presentation, unless neurologic symptoms are present [3]. PET scan is not
included in the consensus recommendations based on scarce data and especially
limited therapeutic consequences [59—62]. Additional diagnostics depends on the
clinical presentation and includes an ear-nose-throat consultation and gastroscopy/
colonoscopy, based on up to 60 % asymptomatic infiltration of the bowel [63, 64].
As the results from upper and lower endoscopy have generally only a modest impact
on therapeutic decisions, they are mandatory only in limited stages symptomatic
patients [64] or as confirmation of complete responses within clinical trials [65].

Moreover, PET scan and gastrointestinal tract endoscopy examination may be
particularly useful for clinical stage I-II patients, in order to confirm the early stage
and better define the indication to localized treatment [66, 67].

Current Treatment Concepts

Given the high median age of MCL patients and considering that no curative treat-
ment is available so far, toxicity of induction therapy is a major concern. Thus, it is
essential to define the therapeutic goal, which may be long term control of the dis-
ease, balancing the expected treatment efficacy (remarkable lifespan prolongation)
against the risk of impairing toxicity and reduced quality of life. Consequently, it
may be important to obtain a complete response (CR) also in elderly patients. Given
that a good performance status and the absence of comorbidities are required for
any intensified treatment aiming at CR, a common approach consists of an upfront
stratification of patients into elderly fit and elderly frail categories [68].
Comprehensive Geriatric Assessment (CGA) was demonstrated as a reliable tool to
objectively identify patients eligible for a chemotherapy targeting at long term con-
trol of the disease or patients for palliative approaches only [69-71].

A summary of the most important recently published clinical studies involving
elderly MCL patients is shown in Table 9.2.
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First-Line Treatment of Elderly Fit Patients
Conventional Inmunochemotherapy

Thus far, the most frequently applied chemotherapy schedules for elderly fit patients
consist of 3-weekly R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincris-
tine and prednisone) or R-CVP (rituximab, cyclophosphamide, vincristine and
prednisone) depending on cardiac comorbidities [1, 65]. The anti-CD20 monoclo-
nal antibody rituximab should always be added to induction therapy, as it results in
improvement of overall response rate (ORR) and even OS in the absence of signifi-
cant toxicity [14, 65, 72, 73].

Alternatively, fludarabine-containing schemes have been explored as well
achieving high response rates, with or without cyclophosphamide and mitoxantrone
(FC or FCM) [74-78]. On these basis the European MCL Network conducted a
large international phase III trial comparing R-CHOP with R-FC (followed by a
second randomization between maintenance phase with interferon alpha versus
rituximab) for elderly patients. Unexpectedly, the outcome of the fludarabine-
containing regimen was disappointing and accordingly this trial established
R-CHOP immunochemotherapy followed by rituximab maintenance as the “gold
standard” first-line therapy for elderly MCL [79]. In fact, although CR rates after
R-FC and R-CHOP were similar (40 % versus 34 %), progressive disease was more
frequent during R-FC (14 % versus 5 %). The median OS was also significantly
inferior after R-FC (4-year survival rate, 47 % vs. 62 %) and more patients in the
experimental arm died due to lymphoma or infections. In addition to lower efficacy,
haematologic grade 3—4 toxicity was more frequent during R-FC. Thus, the use of
upfront R-FC in elderly MCL patients is discouraged [34].

Alternative chemotherapy regimens have been also explored. An impor-
tant candidate is bendamustine, showing excellent responses in patients with
relapsed MCL [80, 81]. Notably, in a randomized trial with 94 MCL patients,
the schema rituximab-bendamustine (BR) compared favourably with R-CHOP in
first-line treatment, achieving a prolonged progression-free survival (PFS: 35.4
vs 22.1 months) and fewer toxic effects (lower neutropenia, infections, poly-
neuropathy and alopecia) [82]. Bendamustine also performed well in first-line
treatment of MCL if combined with vincristine and prednisone (BOP regimen)
[83]. Moreover, the promising activity of a new regimen combining rituximab,
bendamustine and cytarabine (R-BAC) has been recently confirmed in primary
and relapsed MCL (90 % ORR with 83 % CR on the total series of 40 patients),
resulting in an excellent 2-years PFS of 70 % for relapsed and 95 % for first-
line patients, respectively [84]. Currently, a phase II study of R-BAC accruing
untreated elderly “fit” (according to CGA) MCL patients is ongoing (EudraCT
Number: 2011-005739-23, Table 9.3).
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New Targeted Drugs Combinations

Other promising candidates for combination with immunochemotherapy are bort-
ezomib and lenalidomide, both effective as single agents in relapse setting [85—89].
R-CHOP combined with bortezomib achieved highly promising response rates in a
phase II study of 36 primary MCL patients (ORR 91 % with 72 % CR/unconfirmed
CR and a 2-year PFS of 44 %) [90]. A recent phase II study for newly diagnosed
elderly patients with MCL treated with bortezomib in combination with doxorubi-
cin, dexamethasone, chlorambucil and rituximab (RiPAD+C regimen) showed a
ORR of 79 % with 51 % CR and a median PFS of 26 months. The scheme was toxic,
however, with 2 treatment-related deaths (5 %), 4 patients (10 %) discontinuing the
treatment because of severe toxicity and 7 patients (18 %) experienced grade 3 neu-
rotoxicity [91]. Moreover, two clinical trials are currently ongoing, assessing the
combination of BR plus bortezomib or lenalidomide in first-line treatment of MCL
patients (NCT01415752 and NCT00963534, respectively, Table 9.3).

First-Line Treatment for Elderly Frail Patients

If treatment of elderly frail patients is considered, this should consist of mild
immunochemotherapy, as chlorambucil combined with rituximab, which is usually
very well tolerated [92, 65]. All treatments should be given with the perspective that
cure will not be obtained, and that palliation should aim at improvement of quality
of life [34].

Bendamustine is also an active monotherapy that is well tolerated in older or
frail patients and may be discussed in combination with rituximab in selected cases
of this patients subset [80-82].

Single agent therapy with rituximab (four gifts at weekly intervals) for treatment-
naive patients is not recommended, as only very low ORR of 27 % with 3 % CR
have been obtained. Continuation of maintenance therapy with rituximab did not
further contribute and caused up to 13 % grade 3—4 hematologic toxicity [93].

Consolidation and Maintenance Therapy

Although high response rates have been achieved by the discussed therapeutic
approaches, survival curves do not show any plateau, as almost all patients will
finally relapse after induction treatment and most likely die of recurrent disease.
Thus it is crucial to implement additional consolidation concepts (e.g. rituximab
maintenance, radioimmunotherapy —RIT- consolidation, new molecules within
studies) to maintain long lasting remissions.
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In the past, maintenance therapy with interferon-alpha has been applied in sev-
eral studies, but the beneficial effects on PFS did not reach the statistical signifi-
cance [7, 94].

In the abovementioned European MCL Network Elderly trial, responding
patients were randomized between a maintenance phase with interferon alpha or
rituximab. In fact, rituximab maintenance reduced the risk of progression or death
by 45 % (58 % patients in remission after 4 years vs. 29 % with interferon alpha),
almost doubled duration of remission and significantly improved OS among patients
responsive to R-CHOP [79]. Thus, rituximab maintenance (1 dose every 2 months
until progression) should be offered to all patients responding upon R-chemotherapy,
especially R-CHOP induction [34].

In addition to rituximab, various other candidates might be suitable for mainte-
nance therapy. Lenalidomide seems attractive, either alone or combined with ritux-
imab, and is currently being tested in the Italian randomized trial FIL-MCL0208
for young patients after auto-SCT (EudraCT Number 2009-012807-25). A com-
parison in older patients of additional lenalidomide with rituximab mainte-
nance versus rituximab alone is being investigated in the current European MCL
Network “MCL R2 Elderly” randomized trial (EudraCT Number 2012-002542-
20, Table 9.3).

Despite some concerns about its cumulative neurotoxicity, bortezomib
maintenance is currently also being tested in the Dutch-Belgian HOVON 75 trial for
young patients after high dose induction therapy and auto-SCT (EudraCT Number
2006-000386-11).

Finally, promising data have been achieved by RIT consolidation in elderly
patients, too. Four cycles of R-CHOP followed by yttrium-90 (*°Y)-ibritumomab
tiuxetan (an anti-CD20 radio-immunoconjugate antibody) compared favourably
with historical results of six cycles of R-CHOP in patients with previously
untreated MCL. This regimen was well tolerated and may be applicable to most
patients [95].

A list of the main ongoing clinical trials for elderly MCL patients is shown in
Table 9.3.

Treatment of Limited Stage Disease

Similarly to other non-Hodgkin lymphomas, one might consider to treat localized
disease (stage I/II) with limited immunochemotherapy followed by involved field
radiotherapy [65]. Stage I disease is, however, rare in MCL, with the large majority
of patients presenting with advanced stage IV disease and usually bone marrow
involvement. Moreover, no reliable data of randomized clinical trials are available.
Two retrospective Canadian analyses, each accounting for 26 patients with limited
disease treated with various combinations of radiotherapy and/or chemotherapy,
suggested an important role for radiotherapy [66, 96]. Radiotherapy alone by apply-
ing involved field or even extended field radiotherapy might be considered for frail
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elderly patients with limited stage I/II disease [68], but achieved only temporary
remissions in an ongoing trial of the German Lymphoma Study Group (Martin
Dreyling, personal communication 2013).

Treatment of Relapsed Disease

Almost all patients will finally relapse after induction therapy. In younger patients
relapsed lymphoma may have a curative approach based on allogeneic transplanta-
tion [97, 98]. Given the difficulties to offer elderly patients dose-intensified salvage
therapy with or without stem cell transplantation (autologous or allogeneic), the
therapeutic goal of relapsed MCL should be the prolonged disease control. For
selection of optimal treatment, efficacy versus toxicity, but also the ease of admin-
istration (for example orally versus intravenously) have to be balanced and dis-
cussed with the patient. In addition, new treatment modalities should be offered in
the context of clinical trials, especially to the elderly patients, as they have a very
poor outcome once relapsed [68]. Therefore (if not in a palliative situation) these
patients should be generally referred to experienced centers to determine the opti-
mal therapeutic strategy. A list of the major current clinical trials for elderly MCL
patients is provided in Table 9.3. In general, treatment strategies should depend on
the individual risk profile and patients fitness: hence a CGA should be always per-
formed to define the best treatment option for relapsed patients, too. In this regard
the most recent data of salvage regimens are discussed below (Table 9.2).

Immunochemotherapy Combinations

Most elderly patients received R-CHOP as first line treatment. A well established
salvage regimen, based on purine analogues, is R-FC or R-FCM [78]. Conversely,
if a purine analogue was included in the first line treatment, an anthracycline based
regimen at relapse may be considered (R-CHOP) [68]. However, although the addi-
tion of rituximab to conventional chemotherapy (R-FCM, R-GEMOX, R-DHAP)
increased response rates up to 60—70 %, the duration of response in relapsing disease
remains limited (mainly less than 1 year) and such treatment options should be
considered basically palliative [78, 99, 100].

As already discussed before, more promising data have been recently achieved
by the combined regimens with bendamustine, such as the well tolerated BR and the
even more effective but also more toxic R-BAC regimen [80, 84]. Thus, depending
on patients performance status and comorbidities, a treatment comprising benda-
mustine should be preferred in relapse setting for elderly patients.

Finally, for a palliative approach, the efficacy, feasibility and low toxicity of an
oral low-dose metronomic polichemotherapy combination (PEP-C) is noteworthy
and such well tolerable regimens should be always considered for elderly patients,
optionally in combination with rituximab and thalidomide [101, 102].
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Established Molecular Targeted Approaches

The first “new drug” to be registered in relapsed MCL in US has been bortezomib,
based on its selective and reversible proteasome 26S inhibitor efficacy [85-87].
Although the combination of bortezomib with rituximab and chemotherapy showed
high response rates (up to 60-70 %), median PFS rates among heavily pre-treated
patients were only in the range of 12 months. The published regimens encompass
both combinations with rituximab and steroids [103, 104], as well as combinations
with immunochemotherapies such as rituximab, dexamethasone and high dose-
cytarabin (R-HAD), rituximab, prednisone and cyclophosphamide (R-CP),
rituximab-bendamustine (BR) and gemcitabine [105—-108]. The toxicity profile pre-
dominantly consists of polyneuropathy and neutro-thrombocytopenia. A phase III
clinical trial is currently ongoing, randomizing MCL relapsed patients to receive
either R-HAD = bortezomib (NCT01449344).

Temsirolimus, an intravenous mammalian target of rapamycin (mTOR) inhibi-
tor, received the European Medicines Agency approval in 2009, due to its single-
agent activity in patients with relapsed MCL. Temsirolimus induced a significant
improvement in median PFS and ORR, compared with investigator’s choice
monotherapy (4.8 vs. 1.9 months and 22 % vs 2 %, respectively) [ 109]. Hematological
adverse events were generally well managed by dose reductions or treatment delay.
Temsirolimus should be considered in advanced relapses (greater than second line),
especially for non fit patients [34]. The addition of rituximab to temsirolimus was
subsequently tested in a phase II study on 71 patients. An increased ORR of 59 %,
with up to 19 % CR was observed, with a median time to progression (TTP) of
about 10 months [110]; the toxicity profile was similar to temsirolimus monother-
apy. To further improve its efficacy, temsirolimus is being currently investigated in
combination with BR in a phase II clinical trial (NCT01078142) [111].

Another well tolerated oral mTOR inhibitor is Everolimus [112], but further
studies in combination with chemotherapy or other biological drugs are warranted.

A number of phase II trials have confirmed the promising response rates of the
immunomodulatory compound lenalidomide in relapsed MCL [88, 89, 113].
Recently a phase II study in 52 patients with relapsed MCL confirmed the impact of
a chemo-free lenalidomide-rituximab combination with high response rates (57 %
ORR, 36 % CR) and impressive response durations up to 19 months [114]. The
manageable toxicity (mainly mild hematological) and the oral formulation make
this drug an attractive option also in the context of maintenance regimens. A phase
Il trial of the rituximab-lenalidomide-bendamustine combination +lenalidomide
maintenance is ongoing for relapsed MCL (NCTO01737177).

Largely overshadowed by its subsequent follower lenalidomide, thalidomide is
an active compound in relapsed MCL, with a favourable side effect profile (7 %
grade 3—4 adverse events, including thromboembolism), with an interesting ORR
up to 50 % (plus 29 % SD, stable disease) and a time to treatment failure (TTF) of
29 % and 11 % at 1 and 2 years, respectively [115, 116]. Thus, thalidomide might
offer a cost-effective alternative to more expensive targeted agents, especially in
countries with limited health-care resources [117].



9 The Challenge of Treating Elderly Patients with Mantle Cell Lymphoma 157

In contrast to its favorable safety profile (mainly manageable thrombocytopenia
and neutropenia) and promising data in other types of lymphoma, monotherapy RIT
with *°Y-ibritumomab tiuxetan does not impact substantially the prognosis of
relapsed MCL, with an ORR of 32 % and a EFS (event free survival) of 6 months
[118]. Thus recent studies are exploring its combination with others efficient
targeted drug, such as bortezomib. [119]

Innovative Molecular Targeted Approaches

The growing insights into the underlying molecular biology of MCL form the basis
for the ongoing exploration of targeted approaches [21]. A number of new
compounds are currently being tested in MCL and are available for the application
within clinical trials.

The most convincing data come for the oral Bruton’s tyrosine kinase (BTK)
inhibitor ibrutinib that specifically blocks the B-cell receptor (BCR) signaling sur-
vival pathway. In an international phase II trial on refractory/relapsed MCL patients
ibrutinib monotherapy showed impressive efficacy and excellent tolerability with an
impressive ORR of 68 %, 22 % CR and a PES of around 14 months. Noteworthy is
the favorable safety profile, with less than 15 % grade 3/4 hematological toxicity
and mainly mild gastro-intestinal symptoms, fatigue and infections in a population
of heavily pre-treated patients [120]. Two phase III trials are currently ongoing, the
first comparing ibrutinib versus temsirolimus in relapsed patients (NCT01646021)
and the second investigating a BR schedule =+ ibrutinib as first line treatment
(NCTO01776840).

Another antagonist of the BCR signal cascade, CAL-101, a specific inhibitor of
phosphatidylinositol 3-kinase delta isoform, is currently being tested in phase I/II
trials: [121], however, preliminary results are less promising than ibrutinib.

New monoclonal antibodies (mAB), such as GA101 (obinutuzumab) and
ofatumumab, targeting a variety of epitopes in addition to CD20 are currently
investigated in preclinical and clinical trials, but data on MCL are still scarce
[122-124]. Other interesting approaches are the bispecific anti-CD19/anti-CD3
mAB, which showed a high efficacy in a phase I/II trial particularly in the MCL
patients [125, 126] and the toxin-immunoconjugated mAB, such as the anti-CD79b
DCDS4501A [127]. Nevertheless, additional studies on larger patients cohorts are
warranted.

Two cell cycle targeted drugs (direct inhibitors of cyclin-dependent kinase 4 and
6, flavopiridol and PD0332991), showed activity in relapsed MCL alone in
combination with fludarabine, rituximab or bortezomib. [128-130]

Finally, promising results come also from oral second generation BCL-2 specific
BH3 mimetic ABT-199 and a novel oral pan Histone Deacetylase Inhibitor
Abexinostat [131, 132].
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Current Therapeutic Recommendations for Elderly Patients

Because MCL is as yet regarded as incurable and mostly affects elderly individuals,
the toxic effects of treatment regimens are of particular concern, as underlying
comorbidities or decreased organ function may compromise the eligibility for
cytotoxic chemotherapy.

Older patients have highly variable physiologic ages, and their treatment should
be individualized for optimal outcomes. Treatment paradigms should also take into
account the diversity of patients' life expectancy, functional reserve, social support,
and personal preference. A CGA is a useful tool for estimating life expectancy and
tolerance of treatment and for identifying reversible factors that may interfere with
cancer treatment, including depression, malnutrition, anemia, neutropenia, and lack
of caregiver support [69—71]. The most common instrument of the CGA are the fol-
lowing tests: Activities of Daily Living (ADL), Instrumental Activities of Daily
Living JADL), Performance status (PS), Charlson Comorbidity Index Cumulative
Illness Rating Scale—Geriatrics (CIRS-G), Mini Nutritional Assessment (MNA),
Geriatric Depression Scale (GDS) and Folstein Mini Mental Status (MMS). Through
these practical tools elderly patients can be divided in three geriatric groups,
allowing the healthcare providers to tailor to each patient the most appropriate
therapies, using different drugs in the context of different treatment aims.

As regards to MCL, the following patients and treatment classification are
suggested (Fig. 9.1):

1. For the “fit” patients the treatment aim should be the achievement of the CR, with a
potential of long-term control of the disease. The recommended induction schedule
is R-CHOP plus rituximab maintenance. At relapse a regimen containing benda-
mustine (such as BR or R-BAC) and eventually new drugs in context of clinical trials
(R-HAD plus bortezomib, BR plus lenalidomide or temsirolimus) are advisable.

2. For the “compromised” patients the treatment should aim to a medium-term con-
trol of the disease, well balancing the expected therapy efficacy against the
known toxicities. Thus, a suggested upfront schedule may be the well tolerated
and effective BR regimen. Alternative mild chemotherapy schemes are R-CVP
or R-chlorambucil. At relapse the repetition of the prior induction regimen could
be an appropriate approach, if a longstanding remission (>1-2 years) was previ-
ously achieved. Otherwise, monotherapies with targeted drugs (in particular
temsirolimus, bortezomib, lenalidomide, thalidomide or ibrutinib in the context
of a clinical trial), as well as tolerable combinations with rituximab, steroids or
low-dose chemotherapy should be preferred. Oral palliative combinations, such
as the metronomic PEP-C, could be also useful options in this setting. At the
same time a multidisciplinary palliative support should be started.

3. For the “frail” patients the preservation of the quality of life should be the
primary objective of the clinical care. Therefore mild, basically oral,
chemotherapy schemes such as R-chlorambucil or PEP-C are recommended.
At progression alternative oral chemotherapy combinations, steroids, radio-
therapy and also molecular approaches in selected cases represent the standard
of care. An adequate palliative support is crucial.



9 The Challenge of Treating Elderly Patients with Mantle Cell Lymphoma 159

Group of Aim of Recommended Recommended
elderly patients treatment first line treatment relapse treatment
Complete R-CHOP BR, R-BAC, R-HAD-B,
Fit remission + rituximab maintenance BERT, R2B

bortezomib, temsirolimus,

Medium term BRorR-CVP lenalidomide, thalidomide,
Compromised disease control or R-chlorambucil ibrutinib, repetition of the
(+ rituximab maintenance?) previous regimen, PEP-C
) . . " Palliation
Quality Oft.me R ‘g;";"g;"_%“c'l (steroids, mild oral
preservation chemotherapy, radiotherapy)

Fig. 9.1 Therapeutic recommendations for different groups of elderly MCL patients.
Abbreviations: R-CHOP  rituximab-cyclophosphamide-doxorubicin-vincristine-prednisone,
BR  bendamustine-rituximab, R-CVP  rituximab-cyclophosphamide-vincristine-prednisone,
R-chlorambucil rituximab-chlorambucil, PEP-C metronomic prednisone-etoposide-procarbazine-
cyclophosphamide, R-BAC rituximab-bendamustine-cytarabine, R-HAD-B rituximab-high-dose
cytarabine-dexamethasone-bortezomib, BERT bendamustine-rituximab-temsirolimus, R-2B
rituximab-lenalidomide-bendamustine + lenalidomide maintenance

Concerning patients with specific comorbidities there are no established
recommendations. In general anthracyclines should be avoided in patients with car-
diac comorbidities, preferring e.g. a bendamustine based regimen. Similarly, a
bendamustine combination may replace R-CHOP in patients with uncontrolled
diabetes. In relapsed disease neither platinum derivatives nor fludarabine or lenalid-
omide should be applied in patients with renal impairment.

In addition an appropriate pre-emptive use of growth factors, according to the
major guidelines [133—135], should be strongly encouraged.

Abbreviations

Ny Yttrium-90

ADL Activities of Daily Living

ATM Ataxia-telangiectasia mutated kinase
Auto-SCT  Autologous stem cell transplantation
BCL-2 B-cell lymphoma 2

BCR B-cell receptor

BH3 BCL-2 homology 3

BERT Bendamustine-rituximab-temsirolimus
BOP Bendamustine, vincristine, prednisone

BR Rituximab, bendamustine
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BTK
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CDK
CGA
CIRS-G
CR
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DNA
EFS
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MRI
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oS

PCR
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SD
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TTF
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Bruton’s tyrosine kinase inhibitor

Cluster of differentiation

Cyclin dependent kinase

Comprehensive Geriatric Assessment

Charlson Comorbidity Index Cumulative Illness Rating Scale—Geriatrics
Complete response

Computed tomography

Deoxyribonucleic acid

Event free survival

Fludarabine, cyclophosphamide, (mitoxantrone)

Italian Lymphoma Foundation

Geriatric Depression Scale

The Haemato Oncology Foundation for Adults in the Netherlands
Instrumental Activities of Daily Living

Lactate dehydrogenase

Monoclonal antibody

Mantle cell lymphoma

Mantle cell lymphoma International Prognostic Index

Folstein Mini Mental Status

Mini Nutritional Assessment

Minimal residual disease

Magnetic resonance imaging

Mammalian target of rapamycin

National clinical trial

Overall response rate

Overall survival

Polymerase chain reaction

Metronomic prednisone-etoposide-procarbazine-cyclophosphamid
Positron emission tomography

Progression free survival

Performance status

Rituximab-lenalidomide-bendamustine + lenalidomide maintenance
Rituximab-bendamustine-cytarabine

Rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone
Rituximab, prednisone and cyclophosphamide

Rituximab, cyclophosphamide, vincristine and prednisone
Rituximab, dexamethasone, high-dose cytarabine, cisplatin
Rituximab, gemcitabine, oxaliplatin

Rituximab-high-dose cytarabine-dexamethasone-bortezomib
Rituximab, bortezomib, doxorubicin, dexamethasone, chlorambucil
Radioimmunotherapy

Stable disease

SOY (sex determining region Y)-box 11

Tumor protein

Time to treatment failure
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TTP Time to progression
USA United States of America
WHO World Health Organization
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Chapter 10
Hodgkin Lymphoma in the Elderly

Paul Fields

Abstract The treatment of Hodgkin Lymphoma has continued to improve, how-
ever the advances achieved in younger patients have not been replicated in elderly
group affected with this disease. The reasons for this are multifactorial, and in part
due to the presence of co-morbid illness, the inability to tolerate therapies which are
curative in younger age cohorts, poor functional status and intrinsic biological dis-
ease characteristics which differ between the older and younger patient. As a result
fewer elderly patients are entered into clinical trials, and there exists no uniform
consensus as how to treat the elderly patient off trial. Because of this, urgent new
therapies are required to treat the elderly patient, which still may offer the chance of
long term survival whilst minimising particularly for the elderly patient, any atten-
dant short term toxicities. This review examines the results of previous chemother-
apy directed approaches, summarises the results of more recent chemotherapeutic
approaches, and finally examines the encouraging recent results incorporating tar-
geted biological approaches which may ultimately deliver improved outcomes for
the elderly patient affected with this disease.

Keywords Hodgkin * Lymphoma ¢ RS Cell ¢ Eldery ¢ Cancer

Introduction

In recent years there has been significant success in the treatment of younger patients
with Hodgkin lymphoma (HL); however these treatment successes have not been
replicated in the older patient affected with Hodgkin Lymphoma. This is, in part,
due to presence of co-morbid illnesses, the inability to tolerate therapies which are
curative in younger age cohorts, poor functional status and different adverse bio-
logical disease characteristics. As a result fewer proportionate elderly patients enter
clinical trials and there remains no uniform consensus approach on how to treat the
elderly patient off trial. In the next few years the proportion of patients over 80 years
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is expected to double and this renders the need to develop more optimal treatment
strategies imperative. The current gold standard in younger patients such as ABVD
is not readily applicable to the elderly patient. This review examines the results of
previous elderly studies and summarise newer chemotherapy approaches and recent
developments incorporating targeted biological approaches which may help cir-
cumvent the requirement for combination chemotherapy in the elderly patient.

Pathology and Morphological Diagnosis

The classical malignant cell in Hodgkin Lymphoma is the Reed Sternberg cell
(RS cell) and is typically a large cell with two or more nuclear lobes containing
separate nucleoli creating an “owl’s eye appearance”. Reed Sternberg cells are
derived are derived from B lymphocytes. The tumour itself may only contain 1 %
malignant cells surrounded by varying proportions of infiltrating monoclear cells
including T lymphocytes , macrophages , neutrophils, eosinophils and plasma cells
and this may lead to difficulty in securing a definitive histological diagnosis.
Histological subtypes of classical HL are described according to the morphological
features and are termed Nodular sclerosis (NS, the majority of cases in the younger
cohort), mixed cellularity, lymphocyte rich and lymphocyte depleted and these
variants constitute classical Hodgkin Lymphoma. Although stage distribution is
similar in young and elderly patients, the proportion of patients with mixed
cellularity morphological type is higher in the elderly cohorts [1, 2].

Immunohistostaining for cell markers in classical Hodgkin lymphoma reveals
RS cells as CD30+ ve and usually CD15 +ve while Lymphocyte predominant (LP)
cells are CD30-ve, CD15- but CD45+ve and CD20+ ve. Cell of origin molecular
studies reveal both RS and LP cells have undergone immunoglobulin gene
rearrangements in keeping with B cell lineage derivation. The less common Nodular
Lymphocyte predominant Hodgkin Lymphoma subtype (NLPHL) characteristically
displays a nodular morphological architecture and the malignant cells are again
infrequent and large, typically with single but multilobated nuclei that often contain
multiple small nucleoli. These cells have popcorn like appearance and have been
termed lymphocyte predominant cells (LP cells).

Biological Characteristics

The biology of elderly HL is different in that the mixed cellularity subtype pre-
dominates histologically, and there is an increased association with EBV when
compared to younger cohorts and this is also a poor prognostic factor in the elderly
cohort but not for other groups. In a retrospective analysis by Diepstra et al.,
Epstein Barr (EBV) positivity was associated with a decreased failure free survival
in the elderly and retained its poor prognostic status on a multivariate analysis [3].
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In a series of 922 patients with classical Hodgkin’s lymphoma between 1988 and
1997 biopsy specimens were retrieved and assayed for EBV with immunohisto-
chemistry and insitu hybridisation [4]. From the result of this series, in older
patients aged between 45 and 96 years with the Nodular Sclerosis subtype (NS),
the presence of EBV nearly doubled the risk of overall and HL specific mortality
even after adjustment for age, stage at diagnosis and other factors. Two further
prior population based studies of adults greater than 60 years demonstrated poor
overall survival and disease specific survival in EBV +ve HL compared with EB V-
ve patients similar to the findings observed in the Keegan study of patients aged
greater than 45 years [5, 6].

The mechanisms by which EBV promote cellular survival are multiple, includ-
ing pathways which increase cell proliferation, decrease apoptosis and enhanced
evasion of the immune response in part caused by down regulation of HLA
presentation of viral peptides. The variation and impact of tumour cell EBV on
Hodgkin’s lymphoma in different patient groups suggests that these may represent
different biological disease entities and is founded upon epidemiological evidence
and the changes observed between EBV cellular immunity status in young and old
patients. In general immune senescence in the elderly may facilitate a more active
proliferation in EBV + ve tumours [7] than that which occurs in children and young
adults where EBV antigens might stimulate a more potent anti-EBV or anti-tumour
immune response. It is interesting that EBV HL tumour cells may escape immune
surveillance. LMP1 expression may alter the immune response in that the viral pro-
tein induces expression of interleukin-10 or interleukin-6 which are cytokines that
pertubate cellular immune responses [8, 9], and high tumour concentrations of
IL-10 are noted to suppress local EBV specific cellular cytoxicity to permit local
proliferation of the tumour, particularly in patients with age related decline in
immune competence. These mechanisms and the interaction of tumour cells with
the microenvironment deserve more scientific investigation in future studies which
may lead to the design of more rationale biological targeted interventions in patients
who are unable to undergo treatment with conventional chemotherapy.

Disease Staging

Disease stage at presentation predicts outcome with early stage disease achieving a
better prognosis than presentation with advanced stage disease. The disease assess-
ment at diagnosis and restaging has evolved from simple X ray imaging in conjunc-
tion with laparotomy and often splenectomy with lymphangiography in the 1970s,
to full body CT scanning routinely and more recently the introduction of the use of
positron emission tomography in combination with CT (PET/CT). The sensitivity
of PET/CT is greater than that of conventional CT for identifying both nodal and
extra nodal disease [10, 11] and prospective studies are addressing its utility in
patient outcome both as a diagnostic modality and at restaging to evaluate response
to treatment [12].
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Clinical Features of Elderly Hodgkin’s

In numerous early studies elderly patients were often noted to present with advanced
disease, but more recent studies from the German Hodgkin Study Group (GHSG) of
372 patients documented a high incidence of very early as well as very late disease
which echoed previous studies [5, 13, 14]. Elderly patients tended to show a female
preponderance, present more often with B symptoms and higher ECOG scores, and
interestingly elderly patients less often present with mediastinal masses as observed
in younger cohorts.

Prognostic Factors

In elderly Hodgkin’s increasing age >70 has been shown to be associated with infe-
rior survival rates [15, 16]. Multiple retrospective studies have stressed the presence
of co-morbidities and func-tional impairment which correlate with poorer outcome
[17-19]. In an early study by Levis et al. in patients treated with VEPEMB, multi-
variate analysis showed that in addition to advanced stage and the presence of B
symptoms the presence of co-morbidity associated with inferior disease specific
survival [18].In a large US series, loss of ADL, and age greater than 70 years were
the most significant prognostic factors in a multivariate analysis [16].1t is clear that
more elderly patients are unable to tolerate multi agent chemotherapy regimens as
well as younger patients, and this in part results in suboptimal dose intensity being
delivered. In elderly patients with ABVD, Landren et al. reported that relative dose
intensity of >65 % was required to achieve significantly improved OS as compared
to less <65 %, and unfortunately this is rarely only ever achieved [15]. Importantly
as with other forms of Lymphoma, achievement of CR status to induction therapy is
important to predict long term outcome. Proctor et al. reported in patients treated
with the VEPMB regimen, that achievement of CR was the only factor which pre-
dicted for enhanced OS in a multivariate analysis [17]. For patients presenting with
advanced stage disease the clinical characteristics defined in the international prog-
nostic index have enabled upfront risk stratification to be made. However it is note-
worthy in the original Hasenclever classification, only 9 % patients over the age of
55 years and none older than 65 years were included in the series making applicabil-
ity to elderly Hodgkin patients uncertain [16].

Co-Morbidity and Hodgkin Lymphoma

The incidence of co-morbidity rises with age and this is an important factor in
accounting for poor treatment outcome in Hodgkin lymphoma. In a Dutch popula-
tion study by Van Sprosen et al., 194 HL patients were registered with assessment
of age specific co —-morbid illnesses and their impact on outcome was reported [20].
56 % of patients who were 60 years or older suffered with severe co-morbidity with
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no differences observed in prevalence between early or advanced disease presenta-
tion. The most frequent co-morbidities observed cardiovascular disease (18 %),
hypertension (13 %), COPD (13 %), and diabetes mellitus (10 %). In the presence
of co-morbidity 50 % less chemotherapy was administered to patients with HL
which resulted in poorer OS particularly within 4 months after diagnosis [20].
Further studies confirmed the high incidence of co-morbid illness in older HL
patients, with Levis et al. reporting 37 % of 105 elderly HL patients treated with
VEPEMB carried attendant co-morbid illness [18].

Treatment

The aim of treatment in HL in all patient groups is to maximise the chance of cure
whilst limiting both immediate and long term complications of therapy. However in
the elderly population early toxicity is of more immediate concern as it is heavily
impacted by the condition of the patient at presentation in terms of functional status,
critical organ integrity, and the presence of attendant co—morbid illness.
The treatment decision needs therefore to minimise these factors whilst aiming to
deliver maximal therapeutic benefit. For the elderly patient there have been few age
directed Hodgkin studies, and many of the lessons learned about the issues treating
the more elderly patient have evolved from studies in which all age ranges and
groups were treated in a similar fashion. Patients with classical HL are divided into
three treatment groups; early favourable, early unfavourable (intermediate) which
comprise early stage disease and patients in the advanced disease category.

Early Stage Disease: Fit Patients

In a recent publication by Boll et al., the use of ABVD in early stage HL was analysed
from German Study Group HD 10 and HD 11 trials [21]. In total 1,299 patients of
which 117 aged 60-75 years, were treated with 4 cycles of ABVD followed by either
30 Gy or 20 Gy involved field radiotherapy (IFTR). In 14 % of the patients treatment
was not administered according to protocol because of excessive toxicity. The mean
delay in treatment was twice as high for elderly patients, and 59 % achieved a dose
intensity of >80 % compared to 85 % of younger patients. WHO 3 and 4 for leucopoe-
nia, nausea, and infection was recorded in 68 % of patients with a treatment related
mortality of 5 % as compared to 0.3 % for those aged <60 years. At a median follow
up of 92 months, 28 % of patients had died and the 5 year PFS and OS estimate was
75 and 81 %. In this series of patients 7 % mortality was attributed to cardiac causes,
which may in part be due to toxicity induced by chemotherapy or radiotherapy.
Compared to earlier trials, the survival rates are higher compared to patients with early
stage treated with chemotherapy and extended field radiotherapy alone with a 5 year
survival rate of 55 %. Further data on the use of VEPMB in early stage disease reported
a 5 year FFS and OS of 79 and 94 % respectively and in another study of 3 cycles of
VEPMB followed by radiation a 3 year PFS and OS of 74 and 81 % was attained [17].
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Advanced Stage Disease: Fit Patients

Definitive treatment algorithms for HL in the elderly are lacking and there is no
world-wide consensus approach to the treatment of the elderly patient with advanced
disease. Due to increased age, presence of co-morbidities and impaired functional
status it is difficult to administer adequate dose intense aggressive regimens to such
groups of patients. In elderly patients considerations such as development of sec-
ondary malignancies and infertility are not as important as in younger populations
and more aggressive regimens are not likely to be tolerated by the more elderly
patients. Therefore there is an urgent clinical need to discover age appropriate
regimens which can still deliver with curative intent.

ABVD and BEACOPP Based Regimens (Table 10.1)

In younger patients ABVD has been very successful treatment for advanced stage
disease however in the more elderly population results with the regimen are inferior.
The regimen includes Doxorubicin and Bleomycin and this is of concern in patients
who carry attendant cardiorespiratory co-morbid illness. The CALBG group
reported 5 years OS of 31 % versus 79 % for patients less than 40 years. In a further
study Levis et al. comparing ABVD vs. hybrid regimen of ABVD/MOPP found
results in patients >65 years with 8 year event free survival (EFS) of 41 % and over-
all survival of 46 %. Importantly these poor survival rates were in part due to the
high reported a treatment related mortality TRM of 23 % observed with the use of
ABVD/MOPP like chemotherapy [26].

In a further study reporting [24] the American intergroup trial E2496 44 patients
aged >60 years were entered into the study and received either ABVD or the
Stanford V regimen. No survival difference was reported between the ABVD and
Stanford V arms. However the incidence of Bleomycin lung toxicity was reported
to be as high as 24 %, of which the majority occurred in the ABVD arm and an
resultant associated Bleomycin mortality rate of 18 % was observed [24].
Exploratory analyses compared outcomes on the basis of age, which confirmed a
higher treatment related mortality rate in more elderly patients of 9 % vs. 0.3 % for
patients <60 years (p<0.001) and reported a 5 years OS of 58 % compared to 90 %
for younger patients (p<0.0001). When a competing risk analysis model was per-
formed, the results suggested a major component of age dependent survival in HL
was due to non- HL related events which emphasises the need for optimal co-mor-
bid disease control in more elderly patients being treated for HL.

High intensity regimens such as escalated BEACOPP were tested in the GHSG
HDO prospective elderly trial and were randomised to receive either eight course of
BEACOPP or eight courses of COPP-ABVD. The disease free specific freedom
from treatment failure at 5 years was 74 % for BEACOPP and 55 % for COPP-
ABVD. However the high toxic TRM rate of 21 % in patients greater than 60 years
treated with BEACOPP resulted in equivalence in OS rates of 50 % in both arms,
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negating any benefit derive from dose intensification in this group [25]. As would be
predicted the main cause of mortality in these patients was neutropaenic sepsis and
in subsequent studies the use of antibiotic prophylaxis was mandated. In a subse-
quent multivariate analysis conducted to define factors associated with TRM, a
simple algorithm to define a risk score identified the major risk factors as increased
age >40 years and poor performance status (>2) [26] and this underscores the toxic-
ity and futility of intensive regimens like this in the more elderly patient.

Lower Intensity Regimens

In an effort to limit ABVD toxicity other less intensive regimens have been tried but
with limited success. Levis et al. tested the CVP/CEB regimen which although pro-
ducing less treatment related mortality resulted in higher relapse rates and a 5 year
relapse free survival of 43 % [27]. A further retrospective study carried out by the
Nebraska Lymphoma Study Group investigated the importance of anthracyline in drug
combinations and randomised ChIVPP (Chlorambucil, vinblastine, procarbazine and
prednisolone) versus the combination of ChlVPP/ABV. The 5 year event free survival
(EFS) was 24 % treated with ChIVPP alone versus 52 % for those treated with the
combination regimen (p=0.011) and 5 Year OS was 30 % versus 67 %. In a subse-
quent multivariate analysis the use of Doxorubicin was the only factor associated with
superior outcomes and therefore remains important in the treatment of elderly HL
patients [2]. A further study tested the VEPMB regimen (Vinblastine, cyclosphamide,
procarabazine, etoposide, mitoxoantrone, Bleomycin) in which 57/105 patients with
advanced disease received 6 cycles of treatment with consolidation radiotherapy to
either bulky disease or residual mass. A reported a CR rate of 58 % at the end of treat-
ment was noted with a 5 year FFS and OS of 34 and 32 % [18]. A further study ran-
domised VEPEMB against ABVD and reported a 3 Year OS and EFS for ABVD and
VEPMB of 79 % vs. 60 % (p=ns) and 52 % vs. 24 % (p=0.08) [28].

Tailored Specific Elderly Directed Treatment Regimens
(Table 10.2)

In a search to develop tailor made elderly specific regimens to aim to deliver with
curative intent, the GHSG have reported on two newer regimens in the elderly;
BACOPP (Bleomycin, doxorubicin, cyclophosphamide, vincristine, procarbazine
and prednisolone and PVAG (prednisolone, vinblastine, doxorubicin, and gem-
citabine) in elderly untreated patients with HL. In the BACOPP regimen where
etoposide was omitted to improve treatment related mortality the CR rate attained
was 85 % and the 3 year PFS and OS 60 and 71 % respectively. However the regi-
men was associated with significant toxicity with 30 % of patient experiencing early
termination (87 % with adverse grade III-IV adverse events) and a still reported
TRM of 12 % making the regimen unsuitable [23]. The PVAG regimen replaced the
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Bleomycin and Dacarabazine in ABVD with Gemcitabine and Prednisolone. A CR
rate of 78 % was achieved and the 3 year PFS and OS of 58 and 66 % was achieved
with a lower TRM of 2 % [29].

Kolstad and colleagues reported excellent results using the NHL regimen CHOP
for elderly patients. 29 patients were treated with CHOP-21 for both early stage (2—4
cycles with IFRT) and advanced stage (6-8 cycles +/— IFTR). The CR rate was an
impressive 93 % with a median follow up of 41 months and 3 year PFS and OS for
advanced stage patients of 67 and 72 % respectively. This regimen may be useful in
elderly patients where significant pulmonary co-morbidity is present and where
avoidance of Bleomycin is desirable [30]. In a further effort to reduce cardiotoxicity,
the use of VEPEMB (vinblastine, cyclosphosphamide, procacarabazine, etoposide,
mitoxoantrone, bleomycin) regimen was tested in early and late stage disease report-
ing a CR rate of 98 % for early stage disease and 58 % for advanced stage patients.
Five year FFS was 79 and 34 % for early and late stage disease respectively [18]. In
a multivariate analysis stage, B symptoms and co morbidity maintained their inde-
pendent prognostic value in affecting OS, DSS, and FFS. A follow on UK phase II
study further tested the VEPEMB protocol and incorporated a co-morbidity assess-
ment to define patients into a curative treatment approach (non-frail group) or define
those as too frail to enter the treatment arm. This study permitted treating centres to
record “all” patients in a population based study. A total of 103 patients of which 72
with advanced disease were designated non frail and eligible for VEPMB treatment.
The reported CR rate was 61 % and 3 year PFS and OS for the advanced stage
patients was 58 and 66 % respectively. Overall treatment related mortality was 7 %.
A further 54 non frail patients either received ABVD, or ChIVPP chemotherapy. In
all arms of the study with treatment with curative intent (n=157), achievement of
CR remained significant for OS and CR plus co-morbidity and age for PFS. Although
the regimen contains Bleomycin pulmonary toxicity demonstrated was minimal
[17]. None of those designated as frail completed or responded to chemotherapy, and
the authors concluded that a novel agent approach may afford better outcomes in this
group compared to chemotherapy. A further advance afforded by this study is that
the suitability of patients to receive curative multi [31] agent chemotherapy was
stratified by co-morbid assessment and other well defined measures such as ADL,
IADL and ECOG which ensured a consistent assessment to stratify patient groups.

Newer Paradigms: Novel Targeted Approaches and Strategies
to Improve Outcomes in the Elderly Population (Table 10.3)

Due to the toxicity encountered with chemotherapeutic regimens in the elderly as
observed from previous studies, the development of novel agents which minimise
these risks are desirable. Adcetris (Brentuximab vedotin, BV) is an innovative tar-
geted antibody drug conjugate which targets the CD30, a cell surface antigen which
is expressed on Hodgkin Reed Sternberg cells [35]. The antibody binds to CD30 on
the cell surface and delivers the drug to CD30 positive cells. Upon internalisation
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and migration to the lysosome, monomethyl auristatin (MMAE) the antibody con-
jugate, is released into the cells and directly inhibits the microtubule network of
dividing cells. When this occurs the cells undergo apoptosis. Recent phase I and
Phase II studies in relapsed and refractory HL [31] has revealed excellent overall
response rates with evidence of minimal toxicity in the cardiovascular and respira-
tory systems. In a pivotal phase II study of 102 patients with relapsed or refractory
disease after autologous stem cell transplant, overall response was observed in 75 %
of patients with CRs recorded in 34 % [32]. The median duration of response for
responding patients was 6.7 and 20.5 months for patients who achieved CR. The
most common adverse events were typically grade or 1 or 2 and were managed with
standard supportive care. The most common side effect was cumulative peripheral
neuropathy, typically sensory which improved or resolved in 80 % of patients dur-
ing the study. Because of the toxicity particularly cardiac and pulmonary encoun-
tered with chemotherapy such as ABVD, the use of agents such as BV should be
tested in elder frailer patients with HL. who are considered unfit for chemotherapy.
A trial is underway in the UK which tests this hypothesis (Brevity Study, Chief
investigator J Radford). Further combination studies with AVD are underway in
frontline HL studies (NCT 01476410). The use of CT-PET to permit response adap-
tive designs in these studies is advantageous. Further useful other novel agents
include HDAC inhibitors [33] which exert direct antiproliferative effects on HRS
cells and also perturbation of the cytokine and chemokine secretion leading to dis-
rupted microenvironment milieu [36]. Several studies are underway evaluating the
role of HDAC inhibitors in association with MTOR inhibitors and chemotherapy.
Lenalidomide in phase II studies has demonstrated activity in relapsed refractory
HL with ORR of 19.5 % with a cytostatic response rate of 33.3 % [22]. Because of
the knowledge accrued through the prognostic significance of interim CT-PET in
large prospective studies multivariate analysis has shown that interim PET response
is the single most important prognostic feature in response adaptive therapies for
advanced Hodgkin’s Lymphoma [12]. These response adaptive strategies will be
incorporated into the use of treatment of elderly HL in prospective studies testing
novel agents such as BV.

Future Perspectives: Elderly Hodgkin Lymphoma

The treatment of HL has improved immeasurably over last two decades where large
randomized clinical trials have led to defined standards of care for early and late
forms of the disease. However the improvements made in the younger cohorts of
the disease are not readily translated to success in the more elderly patient. To
achieve success with ABVD required a minimum threshold RDI to be achieved and
the inclusion of an Anthracycline. In the more elderly patient, the presence of atten-
dant cardio respiratory co-morbidity and poor functional status may contraindicate
the former approach and as such new forms of treatment are urgently required. In
the good risk elderly patient who demonstrates no co-morbid illness, in particular
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no cardio-respiratory contra-indication, a standard approach is still to recommend
ABVD. However in the higher risk patients where there exists suboptimal cardio-
respiratory reserve, newer elderly regimens which have demonstrated therapeutic
efficacy should be considered i.e. PVAG or VEPMB regimens. In order to improve
outcomes further for older patients with Hodgkin’s disease new clinical trials will
have to be designed which particularly address the specific patient needs of the
elderly population. Design of clinical trials which prospectively evaluate func-
tional, co-morbid status will allow a more risk stratified approach to allow appro-
priate therapies to be administered. As a result, those aspects of patient’s status
which previously excluded patients from a clinical trial can be tested. The use of
response adapted therapies incorporating CT-PET scanning may also be advanta-
geous to the elderly population where escalation and de-escalation of therapy can
be tailored into the therapeutic journey. The use of full supportive care measures is
imperative, but caution should be applied when using GCSF growth factor support
to Bleomycin regimens as evidence exists that Bleomycin lung toxicity is enhanced
with GCSF [37].

The exciting development of new therapeutic agents such as Brentuximab
Vedotin either being used alone or in combination with standard chemotherapy
may help to improve outcome in elderly patients with HL and define new standards
of care. The results of whether novel agents can be combined safely either with
chemotherapy or other novel agents in the elderly population are eagerly waited.
Given the potency of these novel agents observed in the relapse or refractory set-
ting, testing them alone in frail elderly patients is underway and may provide a
suitable replacement for chemotherapy. Finally the challenges and opportunity
offered by new discoveries in the differences in disease biology according to age,
may lead to the development of newer more efficacious therapeutic avenues in the
future.

» Better understanding of the biology of Elderly disease

* Response adaptive strategies incorporating CT-PET in escalation and de-
escalation treatment strategies

* Recognition, assessment and optimisation of co-morbid and functional status.

* Further improvements in supportive care , prediction of treatment toxicity

* Incorporation of non-toxic novel agents to the therapeutic armamentarium
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Chapter 11
Diffuse Large B-Cell Non-Hodgkin’s
Lymphoma (DLBCL- NHL)

Nils Winkelmann and Ulrich Wedding

Epidemiology

Diffuse large B-Cell Lymphoma (DLBCL) is the most common subtype of maligant
lymphoma (ML). The incidence rate is about 10-15 of 100,000 people in the US
and in Europe per year. Men are more frequently affected than women [1]. The
incidence of DLBCL in people over the age of 65 years is rapidly rising. In the
elderly (75 years or older), rates of diffuse large B-cell lymphoma (DLBCL) and
follicular lymphoma increased 1.4 %. According to the SEER cancer statistics
review 2000-2011, 9 per 100,000 of those younger than 65 years develop the
disease, compared to 90 per 100,000 in those aged older than 65 years. The 5-years
relative survival rates decreases from 78 % in those younger than 65 years to 62 %
in those older than 65 years. The occurrence of all Non-Hodgkin’s Lymphomas
(NHL) has been rising from 10 to over 20 newly diagnosed patients per 100,000
from 1975 to 2010. For patients over 75 years of age, incidence rates have doubled
(50-100 per 100,000) since 1975. Thus DLBCL is predominantly a disease of older
individuals, with a median age of diagnosis at approximately 70 years of age. As
demographic changes result in an increasing number of older people the occurrence
of NHL in this older patient population will pose an increasing problem [2].

Classification

Diffuse large B-cell lymphoma is a heterogeneous group of Non-Hodgkin’s
Lymphoma (NHL). They are classified based on the WHO-classification based on
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Table 11.1 Classification of DLBCL

(a) Diffuse large B-cell lymphoma (DLBCL), NOS
T-cell/histiocyte rich large B-cell lymphoma (T/HRBCL)
EBV +DLBCL of the “elderly”

(b) DLBCL with a predominant extranodal location
Primary mediastinal (thymic) large B cell lymphoma (PMBL)
Intravascular large B-cell lymphoma (IVLBCL)

Primary cutaneous DLBCL, leg type (PCLBCL, leg type)
Primary DLBCL of CNS
Lymphomatoid granulomatosis

(c) Large-cell lymphomas of terminally differentiated B-cells
ALK positive large B-cell lymphoma
Plasmablastic lymphoma (PBL)

Primary effusion lymphoma (PEL)
DLBCL associated with chronic inflammation
(d) B-cell neoplasms with features intermediated between DLBCL and other lymphoid tumours

B-cell lymphoma, unclassifiable, with features intermediate between diffuse and large B-cell
lymphoma and Burkitt lymphoma

B-cell lymphoma, unclassifiable, with features intermediate between diffuse and large
B-cell lymphoma and classical Hodgkin lymphoma

clinical data, morphology, phenotype, cytogenetics, and molecular characteristics
[3]. Table 11.1 reports the classification of DLBCL.

Aetiology

Often the aetiology remains unclear. Most of the DLBCL develop as a new disease,
so called primary DLBCL, others can transform from other lymphatic neoplasia, so
called secondary DLBCL. Prior exposure to agents causing DNA-damage and pri-
mary and secondary immunodeficiencies are associated with an increased risk of
the development of a DLBCL. Certain chronic virus infections are associated with
the occurrence of DLBCL, such as HCV, HIV and EBV. In elderly patients second-
ary lymphoma are more common than in younger ones. The EBV positive DLBCL
in elderly patients should be classified as own entity and are associated with a worse
prognosis than the EBV negative one [4].

Biology

The origins of DLBCL are not well understood. Usually, it evolves from normal B
cells, but it can also result from malignant transformation of other types of malignant
lymphatic neoplasia.

In general DLBCL encompasses a biologically and clinically diverse group of
diseases, many of which cannot be separated from one another by well-defined and
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widely accepted criteria. Therefore new methods of genetic analysis are used for
further characterization. DLBCL, NOS can be separate in germinal centre B-like
DLBCL (GCB), activated B-like (ACB) DLBCL [5]. Lymphoma cells in the
germinal centre B-cell-like subgroup resemble normal B cells in the germinal centre
closely, and are generally associated with a favourable prognosis. Activated B-cell-
like tumour cells are named from studies showing the constant activation of physi-
ologic B-cell- antigen pathways. They are associated with a poorer prognosis [6].
One of the important pathways involved is the NF-xB pathway, which normally
helps transforming B cells into plasma cells [7]. ACB subtype is more common in
older patients, but compared to other molecular changes, which loose their prognos-
tic importance when age was added as factor, age and ACB subtype independently
contributed to poor prognosis [8].

In addition, gene expression studies found out more about cells and microscopic
structures that are spreading within the malignant B- cells and form the tumour
microenvironment. In particular, gene expression signatures that are linked with
macrophages, T cells, and remodelling of the extracellular matrix seems to be asso-
ciated with an improved prognosis and better overall survival [9]. On the other hand,
the expression of genes involved in enhanced angiogenesis is associated with poorer
survival [7].

Only a few genetic aberrations constituted valuable prognostic factors so far. Of
these, the translocation of the MYC- oncogene has been associated with inferior
survival. An additional translocation in BCL2 leads to an even worse prognosis and
are named “double hit lymphomas™) [10].

With the help of the above diagnostic criteria derived from primary lymphoma
tissue, one can distinguish few important subtypes: the T cell/histiocyte rich large
B-cell lymphoma and the Primary cutaneous DLBCL, leg type and the Epstein-Barr
virus (EBV) DLBCL of the elderly for which data on modern genetic testing come
up as well [11, 12]. Other additional subtypes of large- B-cell lymphomas that are
diagnosed and treated in the same way are, such as primary mediastinal (thymic)
large B-cell lymphoma, intravascular large B-cell lymphoma, ALK +large B-cell
lymphoma, plasmoblastic lymphoma and follicular Lymphoma Grade 3B. The
DLBCL of the central nervous system displays great differences concerning disease
biology and treatment and will thus not be discussed here.

Data on age associated differences in biology of DLBCL are still limited. Patterns
of gene expression are not routinely determined in clinical practice but will gain
importance. However, as new therapeutic options might help to overcome negative
prognostic molecular changes, the tests will become part of routine [13].

Symptoms

DLBCL is cancer of rapid growth which can occur in any part of the body. Typical
first signs of this disease are fast growing masses of lymphatic tissue. Others may
present as a tumour of unknown origin, with histology revealing a lymphoma
instead of a carcinoma. Age associated changes in presentation have not been
reported so far. Elderly patients more often present with extranodal disease [14].
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In one third of the patients systemic symptoms are present at diagnosis, such as
concomitant fever (>38 °C for at least 3 consecutive days), weight loss (>10 %
during the 6 months prior to diagnosis), and night sweats, called B-symptoms [15].

Examination

Examination serves (a) the diagnosis of the disease, (b) the extend of the disease and
(c) the judgment of the patients fitness for treatment.

The diagnosis is based on a histological examination of a biopsy, preferable from
palpable lymph nodes, when ever possible as excisional biopsy. Core needle biopsy
should be restricted to cases where no other surgical access is possible, without
major surgery.

The procedures to diagnose the extend of the disease are listed in the following
Table 11.2. They do not differ between younger and older patients.

The stage of the disease is classified according to the Ann-Arbor-Classification, see
Table 11.3. No differences in staging system between younger and older patients exist.

Systemic Symptoms as fever, weight loss or night sweats are also included in the
staging process: “A” means these symptoms are not present and “B” means they are.

Table 11.2 Diagnostic procedures in patients with DLBCL

History and physical exam (including evaluation of all lymph node enlargement, recording site
and size of all abnormal lymph nodes, inspection of Waldeyer’s ring, evaluation of the
presence or absence of hepatosplenomegaly, inspection of the skin, and detection of palpable
masses)

Performance status according to the Eastern-Cooperative-Oncology-Group (ECOG) and
geriatric assessment

Blood tests (full blood count, Lactate Dehydrogenase (LDH), liver and renal function test
including creatine-clearance, uric acid, electrolytes, HIV, HBV- and HCV-, EBV-serology,
CMV-serology)

Bone marrow aspiration and biopsy

CT scan or PET/CT scan

Lumbal puncture for liquor cytology and brain MRI in patients with high risk for ZNS-
involvement or recurrence

In patients with involvement of extranodal sites, further specific investigations might be
necessary

Table 11.3 Ann-Arbor classification of stage [16, 17]
Stage I — Only one lymph node region is involved, only one lymph structure is involved, or
only one extranodal site (IE) is involved.

Stage II — Two or more lymph node regions or lymph node structures on the same side of the
diaphragm are involved.

Stage III — Lymph node regions or structures on both sides of the diaphragm are involved

Stage IV — There is widespread involvement of a number of organs or tissues other than
lymph node regions or structures, such as the liver, lung, or bone marrow.
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The judgment of a patients fitness for treatment includes cardic, renal and
pulmonary function test. In addition a structured geriatric assessment (GA) is rec-
ommended at least for patients aged 70 years and older [18]. A screening tool is less
specific but might be an approach in a busy clinic [19]. Results of GA are associated
with survival in patients with malignant lymphoma [20, 21].

A geriatric assessment was better in judging the patients prognosis than
physicians. Tucci et al. included patients with newly diagnoses DLBCL in a
prospective cohort trial. All patients received a geriatric assessment. The treating
physician was blinded for the results of the geriatric assessment when deciding on
patients” fitness for treatment. Most of the patients were considered fit for an
R-CHOP regimen, others not, they received attenuated dose regimens, corticoste-
roids or single agent Rituximab. The geriatric assessment classified more patients as
not fit for R-CHOP. The prognosis of patients classified by physicians as fit but by
assessment as unfit was identical to the prognosis of those classified as unfit by the
physicians and the assessment [22].

Patients’ fitness for treatment should be assessed at the time of diagnosis and
after a prophase treatment (see below) [15].

Prognostic Factors

Prognostic factors predicting overall survival can be related to the disease (stage,
LDH, extranodal involvement) and to the patients (age, performance-status) and the
treatment, as response after treatment is a highly predictive factor for survival.

The following factors have been identified as independently associated with sur-
vival and thus are included in the International Prognostic Index (IPI) scoring sys-
tem. In addition an age-adapted version (aalPI), was established, see Tables 11.4
and 11.5 [23].

As the prognostic classification according to the IPI and aalPI was established
based on data, prior to the inclusion of Rituximab into the treatment, the scores were
re-evaluated based on data of patients treated with Rituximab containing regimes.
The data are reported in Table 11.6. Sehn et al. suggest based on their data analysing
population based data, to use three instead of four prognostic categories: very good,
good, and poor; and renamed the IPI to a revised IPI [24]. The former distribution

Table 11.4 Categories Age younger and older than 60 (0 vs. 1)
of the IPI and aalPI [23]

LDH level normal or higher than normal (0 vs. 1)
General health status (ECOG performance status score 0—1 or 2
and greater) (0 vs. 1)
Stage I —II or III - IV disease (0 vs. 1)
Involvement of more than one extranodal site present or not (0
vs. 1)*
“Not included in the age adjusted International Prognostic Index
(aalPI)
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Table 11.5 IPI risk groups and 5 years survival rate according to age [15, 23]

Number | Number 5 years 3 years survival
of risk of risk 5 years survival rate | rate (patients aged
factors factorsin | survival rate | (patients >60 | >60 years from
Risk group in IPI aalPI (all patients) | years) RICOVER-trial)
Low 0-1 0 73 56 88
Low-intermediate | 2 1 51 44 79
High-intermediate |3 2 43 37 68
High 4-5 3 26 21 58
Table 11.6 Revised IPI[24]  Risk group No of IPI factors |4 years OS
Very good 0 94
Good 1.2 79
Poor 3-5 55

had separated only two different prognostic groups, factors 0-2 and factors 3—4. The
median age of the included patients was 61 years. Ziepert et al. analysed treatment
results of clinical trials including patients aged 60 years and older with DLBCL.
They confirmed the prognostic value of the aalPI regarding PFS, EFS and OS [25].
As age above 60 years is a factor of IPI, older patients per se can not be in a very
good risk group.

Treatment

None or delayed treatment leads to death within weeks to few months. Treatment
decision should into account the stage of the disease and the IPI in addition to
patients” fitness. Chemotherapy with CHOP is the backbone of treatment in patients
with DLBCL. It was established in 1976. The initial trial included patients with a
median age of 53 years [26].

As the IPI identified age, below and above the age of 60 years, as major prognos-
tic factor, as treatment toxicity increases with age, and as in younger patients, strate-
gies to increase dose of chemotherapy, with the hope of increased remission and
survival rate, trials often used age limit of 60 years as definition of elderly patients.

Ist line Treatment for Fit Patients Aged 60-80 Years

The addition of Rituximab, a chimeric CD 20 antibody, added to CHOP improved
treatment results substantially, as demonstrated in different trials. Coiffer et al. were
the first to show that the addition Rituximab was able to improve response rate,
event-free and overall survival in patient aged 60-80 years [27]. Maintenance ther-
apy with Rituximab following the R-CHOP regime seemed demonstrated no further
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improvement in outcome [28]. The RICOVER-60 trial compared different dosing
intervals and numbers of therapy cycles, R-CHOP given every 14 days (R-CHOP-14)
proved most effective in maximizing event free and overall survival for the same
patient group [29]. The shorter interval includes obligatory application of G-CSF as
part of the dose-dense protocol.

However, there is an ongoing discussion whether this data apply to patients
prognostic risk groups in the age adjusted IPI. Furthermore, the application
of R-CHOP-14 in this age group resulted in more frequent grade 3 and 4 neutrope-
nia and increased number of transfusions [30, 31]. Table 11.7 summarizes the results
of 1st line regimens containing R-CHOP as a treatment arm.

All in all 6-8 cycles of R-CHOP-14 or R-CHOP-21 should be the current
standard of care for fit patients and according to these pivotal trials for patients aged
younger than 80 years.

Prior to the start of the R-CHOP regimen a prophase treatment is recommended,
consisting of a single intravenous injection of vinristin 1 mg day 1 and oral
prednisolone for 7 days. Besides not being tested in a randomized fashion, toxicity
in the 1st cycle reduced substantially [15].

Ist Line Treatment Alternatives and Options for Patients
with Comorbidities, Medically Non-Fit, or Patients or Aged
More Than 80 Years

All in all data for very elderly patients, especially those aged 80 years and older are
limited. Bellera at al. analysed the specific barriers to include elderly patients with
malignant lymphoma (not especially patients with DLBCL) in RCTs and identified
restrictive inclusion criteria, poor performance status, impaired liver and kidney
function and presence of comorbidities as major reasons [32]. Therefore, data espe-
cially for these groups of patients are very limited. In addition to data from RCTs,
data from cohort trials in phase II trials have to be included in the recommendations
for treatment decision, as they better reflect the typical elderly patients seen in clin-
ics or hospitals.

There is no generally agreed definition, which patient is suitable for a classical
R-CHOP regimen. Age is one factor associated with increased toxicity. With the
increase in age, treatment related toxicity and mortality increases. Predictors of
toxicity are analysed by Ziepert et al. [33]. They separately analysed data for
patients aged up to 60 years and above 60 years. Low body weight, female gender,
poor PS, high LDH, and initial cytopenia where associated with increased hema-
tological toxicity. According to the results of the RICOVER-60 trial, treatment
related death rate was 4 % was patients aged 60—65 years, 6.4 % for those aged
66—70 years, 7.0 % for those aged 70-75 years, and 20.1 % for those aged 76-80
years.

A physicians’ judgement, that the patient is not suitable for a standard R-CHOP
regimen can be based on different criteria. Tucci et al. identified, that a geriatric
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assessment is better to identify patients as fit for treatment than physicians”
judgement [22].

Main strategies followed in the over 80 year old patients and in those unfit for
standard R-CHOP treatment are to reduce toxicity of R-CHOP by dose reduction or
to use other less toxic drugs.

A variety of studies mainly in the last decade of the last century compared
different regimens to CHOP, to find a less toxic protocol. One of the most exten-
sively studies substance, was Mitoxantrone as substitute for Doxorubicin, resulting
in CNOP instead of CHOP regimen. In a meta-analysis comparing results of 9 stud-
ies, CHOP remained the superior regime regarding efficacy and CNOP was not less
toxic. The studies were not restricted to elderly patients, but included a considerable
number of older adults [34]. As Rituximab is a very active and less toxic agent, trials
using R-Non-CHOP regimens are analysed and reported in Table 11.8.

The dose-reduced R-Mini-CHOP regime is a pragmatic alternative that has
shown progression free survival rates by 47 % after 2 years [21, 39].

Most of the previously mentioned trials analysed a liposomal anthracycline. The
International Society for Geriatric Oncology (SIOG) provides recommendations for
the use of liposomal anthracyclines, beside other tumours in lymphoma patients by
which treatment can be delivered more safely [40].

R- Bendamustine is a valuable alternative for anthracycline free treatment in
patients that are ineligible for R-CHOP [41].

Patients Aged 80+

As rarely patients aged 80 years and older are included in prospective clinical trials,
especially RCTs, cohort trials are an additional method to gain knowledge on treat-
ments used, results obtained, and the value of variables of a comprehensive geriatric
assessment (CGA) as prognostic tools [42, 43]. Table 11.9 summarizes articles
reporting treatment results in cohorts of patients aged 80 and older.

In patients aged 80 and older, the treatment decision is mainly based on the
patients fitness for treatment. A structured geriatric assessment shall help to identify
patients fit for standard treatment with R-CHOP and those who should be treated
with alternative protocols, when severe comorbidity, e.g. cardiac failure are present,
or when the pre-existing performance-status / functional status is poor.

Trials Integrating Comprehensive Geriatric Assessment (CGA)

Only few trials are available reporting the inclusion of CGA in the care for elderly
patients with DLBCL. Results of a systematic literature research are listed in
Table 11.10.
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In summary the trials including CGA demonstrate the prognostic significance
of variable of the CGA for survival in elderly patients with DLBCL. This is true for
functional scores, especially IADL score, and for comorbidities, where the CIRS-G
score is the most widely used score. Randomised trials comparing CGA based
treatment decision to clinical judgement are missing so far. Physician’s judgement
of fitness of patients for treatment classifies more patients as fit than CGA [49].

Second Line Therapy

In patients with recurrence or resistant disease second line regimens are used. In
younger once and those medically fit, high-dose chemotherapy followed by autolo-
geous blood stem cell retransfusion is treatment of choice. It is especially effective in
those patients who responded to Ist line therapy, who had an interval of at least 12
months until recurrence and who responded to second line treatment [50]. A mainte-
nance treatment with rituximab is not beneficial [51]. However, most of elderly
patients, especially those aged 70 years and older will not be fit for a high-dose regi-
men. A variety of treatment protocols are effective in inducing a remission, but most
of the patients will have a recurrence again or will develop resistance while on treat-
ment. The treatment approach will be non-curative in most of these patients. Main
prognostic factor is the time between 1st line treatment and recurrence. A second cura-
tive approach might be possible when the interval is more than 12 months. Suggested
treatment protocols are R-GemOx [52], R-ESHAP-[53] and R-mini-CHOP-Regime
[21] or less toxic but less effective as well the R-bendamustine regmine [54].

Radiotherapy (RT)

Radiotherapy is an effective method in lymphoma treatment. However which role
RT has as part of 1st line treatment remains unclear. Most data on involved-field RT
in patients with bulky disease or residual disease after induction chemotherapy, are
collected prior to the use of rituximab. The topic is discussed in more detail by
Martelli et al. [15].

Patients with Special Comorbidities

Cardiac failure: R-CEOP might be a treatment option when the use of antracyclines
is not possible [55]. However liposomal agents are available and effective [40].

Renal failure: Some case reports on treatment of elderly patients with end-stage
renal failure on dialysis treated with chemotherapy such as R-mini-CHOP or
R-bendamustine are available.
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Future Perspectives

With the more and more better understanding of lymphoma biology a variety of new
agents are available, with some promising results from phase II trials, to overcome
the negative biology and resistance to chemotherapy [56-58].
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Chapter 12
Multiple Myeloma

Roberto Mina and Antonio Palumbo

Abstract The introduction of novel agents thalidomide, lenalidomide, and the
proteasome inhibitor bortezomib, has dramatically improved the outcome of
multiple myeloma and today various effective treatment options are available. Both
young and elderly patients with multiple myeloma showed to benefit from sequen-
tial approaches including novel agents. In young patients, commonly eligible for
transplantation, novel combinations as induction before transplantation led to
deeper and long-lasting response, and improved survival. Elderly patients or patients
with comorbidities would not tolerate high-dose therapy and transplantation, thus
gentler approaches are needed. Also in these patients, novel agents have revolution-
ized the traditional treatment and new effective approaches are now used.

Here we present an overview of the latest strategies including novel agents used
to treat both transplant eligible and ineligible patients with multiple myeloma.

Keywords Multiple Myeloma ¢ New drugs ¢ Thalidomide ¢ Lenalidomide
* Bortezomib

Epidemiology

Multiple myeloma (MM) is the second most common hematologic malignancy.
It accounts for 1 % of all cancers and 13 % of hematologic neoplasm. The median
age at diagnosis is 70 years, with 37 % of patients younger than 65 years, 26 % aged
65—74 years, and 37 % older than 75 years [1-3]. The incidence of MM is expected
to rise over time because of the increased life-expectancy of the general population.
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Diagnosis

The diagnosis of MM is based on the presence of at least 10 % clonal bone marrow
plasma cells and serum and/or urinary monoclonal protein [4, 5]. MM can be
asymptomatic or symptomatic, with presence of end-organ damage caused by
plasma cell proliferation, defined as CRAB features (hypercalcemia, renal failure,
anaemia, bone disease) [4, 5]. In addition, free-light chain assay is considered a use-
ful tool for the diagnosis and monitoring of non-secretory MM, when small amounts
of monoclonal protein are secreted in the serum and/or urine, and in light chain only
myeloma [6, 7]. Symptomatic MM should be treated immediately, while clinical
observation is the best approach for asymptomatic disease [8, 9].

The International Staging System (ISS) defines three risk groups on the basis of
serum f},_microglobulin and albumin levels at diagnosis [10]. Chromosomal abnor-
mality detected on standard cytogenetic analysis may be associated with a worse
outcome. Among FISH-based abnormalities, patients with isolated del 13 do not
have a less favourable outcome, although del 13 with 17p deletion or t(4:14) are
associated with poorer outcomes. By FISH, t(4;14) or t(14:16) is associated with
poorer outcome; t(11:14) does not have negative outcome; hypderdiploidy is associ-
ated with more favourable outcome [11, 12].

Young and Elderly Patients

Patients with MM are commonly classified into young (<65 years of age) and elderly
patients (=65 years of age). Young patients, without severe comorbidities are usually
considered eligible for autologous stem cell transplantation (ASCT). Elderly patients,
or younger with serious comorbidities, are usually not considered ASCT candidates,
thus gentler approaches are needed. However, the biological age may differ from the
chronological age. Therefore, beside age, patient’s characteristics and comorbidities
should be carefully taken into account when determining eligibility for ASCT [13].

The introduction of novel agents, such as the first in-class proteasome inhibitor
bortezomib and the immunomodulatory drugs (IMIDs) thalidomide and lenalido-
mide, has dramatically changed the treatment paradigm of MM [14]. The main goal
of treatment is to prolong both progression-free survival (PFS) and overall survival
(OS). The achievement of a complete response was recently found to be associated
with longer OS in patients eligible for ASCT, and thus is considered an additional
major aim of treatment [15]. Of note, novel agents and new effective combinations
enabled to achieve a CR in a larger proportion of patients, not only in the young
MM but also in elderly subjects. An analysis of 1,175 elderly patients found a sig-
nificant association between the achievement of CR and long-term outcome, and
this supports the use of novel agents to achieve maximal response also in very
elderly patients (>75 years) [16].

This paper will provide an overview of the latest regimens, including novel agents,
for the treatment of newly diagnosed patients with MM. Major adverse events associ-
ated with the use of novel agents and related actions are summarized in Table 12.1.
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Young Patients

ASCT is considered the standard of care in younger patients. However, not all the
studies that compared ASCT and conventional chemotherapy demonstrated the
superiority of the former over the latter one [17—19]. Eventually, a meta-analysis of
randomized studies including 2,411 patients treated with ASCT versus conventional
chemotherapy, found that ASCT led to longer PFS, although no significant OS
improvement was noted as compared with the conventional approach [20].

The choice of single versus double ASCT is still under debate and this issue has
been addressed in various studies [11-24]. Despite conflicting results, particularly
in terms of OS, all the studies reported a PFS advantage with tandem ASCT. A study
confirmed the superiority of double vs a single ASCT after a long-term follow-up
[25]. Because depth of response, particularly the achievement of CR, is a prognostic
factor of improved survival [26-28], performing a second ASCT should be sug-
gested in those patients who failed to achieve at least very good PR (VGPR) after
the first ASCT [21, 22, 24, 28, 29].

Timing of transplantation is a very important question. In a pilot study, despite
OS being equivalent with early or delayed ASCT, EFS and quality of life were
improved in patients who underwent ASCT as upfront therapy [30]. A Spanish
study showed that patients not responding to induction treatment benefited more
from early ASCT [31].

Because of the widespread use of the novel agents as upfront therapy in newly
diagnosed MM patients (NDMM), the role of early or delayed ASCT needs to be
re-evaluated. Recently, a phase 3 study evaluated whether novel agent-containing
regimens used as induction, consolidation and maintenance could delay ASCT to
the time of first relapse [32]. This study confirmed the superiority of ASCT vs con-
solidation with lenalidomide in terms of both PFS and OS, showing that ASCT
should not be delayed until time of relapse.

Upfront ASCT is typically preceded by a limited number of cycles of induction ther-
apy, whose aim is to reduce tumour cell mass and infiltration before the collection of
peripheral blood stem cells. The efficacy shown by novel agents in the relapse/refractory
setting, led to the incorporation of such drugs in induction schemas for NDMM patients.

The combination vincristine-doxorubicin-dexamethasone (VAD) was the stan-
dard induction treatment for many years. Four to six cycles of VAD would lead to
partial response (PR) rate of 52-63 %, with 3—13 % of CR rate [33]. Conventional
induction followed by a single or tandem ASCT resulted in a CR rate of 30—40 %.

Novel agents in combination with established anti-myeloma drugs, such as dexa-
methasone, doxorubicin, or cyclophosphamide, have challenged the role of standard
VAD, and new more effective induction regimens are now available.

Thalidomide-Containing Regimens

Various studies showed that the association of thalidomide plus dexamethasone
(TD) as induction regimen before ASCT was superior in terms of response,
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event-free survival (EFS) and OS, if compared with traditional VAD regimen [34,
35]. As a result, TD has been one of the most commonly used induction regimens
before ASCT for the past decade. The positive results obtained with TD provided
the basis to evaluate the use of this combination with the addition of cytotoxic drugs,
such as doxorubicin or cyclophosphamide, for the treatment of transplant-eligible
patients. Both doxorubicin [36] and cyclophosphamide [37] plus TD, followed by
double ASCT, led to a significantly higher VGPR/ CR rate and longer PFS com-
pared to VAD induction. In the MRC Myeloma IX trial, in the intensive pathway,
patients were randomized to receive TD plus cyclophosphamide (CTD) or
cyclophosphamide-vincristine-doxorubicin-dexamethasone (CVAD) before trans-
plantation [37]. After induction, CR rate was 13 % with CTD and 8 % with
CVAD. Median PFS was 27 months for CTD and 25 months for CVAD, and OS was
comparable in the two treatment arms as well (median not reached for CTD and
median 63 months for CVAD). Because of its oral administration and the reduced
incidence of infection (grade 3: 9 % vs 16 %) and cytopenia (grade 4: 2 % vs 9 %),
CTD may be preferred. Peripheral neuropathy and deep vein thrombosis are some
of the most important side effects of thalidomide therapy. Thromboprophylaxis,
performed with aspirin in low-risk subjects, and warfarin or low molecular weight
heparin in high-risk ones, is recommended in patients treated with thalidomide and
high-dose dexamethasone or doxorubicin, and should be tailored according to the
presence of individual risk factors for thromboembolic events. When thalidomide is
used, peripheral neuropathy and deep vein thrombosis (DVT) may quite commonly
occur, inducing a high drug-discontinuation rate.

Lenalidomide-Containing Regimen

Considering the good results obtained with TD combination, a phase 3 randomized
trial assessed the role of lenalidomide in association with dexamethasone.
Lenalidomide plus high-dose dexamethasone (RD) was compared with lenalido-
mide plus low-dose dexamethasone (Rd) as induction regimen both in myeloma
patients eligible and not eligible for ASCT [38]. RD showed to be more effective
than Rd with at least VGPR rate of 42 % vs 24 % respectively. However, the high
dose regimen was associated with higher toxicity and early mortality rate, and did
not result into longer PFS and OS. In a landmark analysis, the 3-year OS was about
92 % in patients who received ASCT after both RD and Rd.

The association of RD with bortezomib (VRD) showed to be effective and safe
in a phase 1/2 study [39]. The maximum tolerated dose (MTD) was determined as
bortezomib 1.3 mg/m?, lenalidomide 25 mg, and dexamethasone 20 mg. All of the
patients (100 %) achieved at least a PR, including 30 % of CR. Twenty-eight out of
sixty-six patients (42 %) proceeded to transplantation. The estimated 1.5-year PFS
and OS for the combination treatment with/without transplantation were 75 and
97 %, respectively. Grade 3—4 hematologic toxicities included neutropenia (9 %),
and thrombocytopenia (6 %). Most common extra-hematologic toxicities included
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grade 2-3 sensory neuropathy (80 %) and fatigue (64 %). DVT was less than 10 %
and no treatment-related mortalities were observed. To date, no study has confirmed
the superiority of VRD over RD.

A phase 2 study has recently combined VRD with cyclophosphamide (VCRD) in
previously untreated MM [40]. Responses were higher with VCRD, with at least PR
rate of 96 %, and CR rate of 40 %. Longer follow-up is needed to assess a PFS and
OS advantage. A phase 2 study by Kumar and colleagues found that, although the
four-drug combination was associated with higher rate of VGPR (58 % vs. 51 %)
and CR (25 % vs. 24 %), VRD showed to have a better toxicity profile, with a lower
rate of discontinuation and treatment-related deaths. Thus VRD may be preferred in
the clinical practice. However, further evaluation in a phase 3 study is necessary [41].

Recently, the addition of pegylated liposomal doxorubicin to the 3-drug regimen
VRD (VRDD), was explored in a phase 1/2 trial, in which both patients eligible and
not eligible for ASCT were enrolled. Patients received 4 to 8 cycles of VRDD and
were allowed to undergo ASCT if they had achieved at least a PR after 4 cycles.
After the first 4 cycles, the rates of CR/ near CR and > VGPR were 29 and 57 %,
respectively. Forty-nine patients underwent ASCT and their response was analysed
three months after the transplant: the rates of CR/ near CR and >VGPR were 61 and
85 %, respectively. Since the achievement of a deep response (>=VGPR) with induc-
tion treatment before ASCT is associated with longer PFS and OS, the 4-drug com-
bination VRDD may be suitable for younger patients willing to proceed to ASCT,
although its role must be confirmed in a larger, phase 3 clinical trial [42].

Bortezomib-Containing Regimens

The association of bortezomib and dexamethasone (VD) showed to be an effective
and safe frontline approach both in patients eligible and ineligible for ASCT [43].
In two trials [44, 45], VD combination was given as induction before ASCT. At
least VGPR rate increased from 30 % before transplantation to 55-60 % after
ASCT.

Chemotherapy with VAD has long been a standard induction for transplant eli-
gible patients. A phase 3 study compared VAD regimen with VD as induction ther-
apy before ASCT [46]. VD showed to be superior to VAD in terms of response
(>VGPR 38 % vs 15 % after induction and 68 % vs 47 % after double ASCT) and
of median PFS (36 months vs 30 months), although this benefit was not statistically
significant.

Cytotoxic drugs like doxorubicin and cyclophosphamide were added to VD as
part of 3-drug regimens before ASCT. The randomized phase 3 HOVON-65/
GMMG-HD4 trial compared the association of bortezomib, doxorubicin and dexa-
methasone (PAD) with the standard induction regimen VAD; the rate of nCR/CR
was significantly higher with the bortezomib schedule (34 % versus 49 %, respec-
tively (P<0.001)); median PFS and OS were 28 and 55 months for the VAD arm
and 35 and 61 months for the PAD arm [47]. In two phase 2 studies, the addition
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of cyclophosphamide to bortezomib-dexamethasone (VCD or CyBorD) led to a rate
of >VGPR that varies between 37 and 61 % [40, 48].

Of note, bortezomib-containing regimens seem to overcome the poor prognosis
associated with t(4;14), del 17, and other cytogenetic abnormalities [49-52].
A phase 3 trial compared TD vs TD plus bortezomib (VTD) as induction treatment
before double ASCT followed by consolidation/maintenance therapy [49]. After
induction, the CR rate was 19 and 5 % in the VID and TD arm respectively
(P<0.0001), they increased to 42 and 30 % respectively after the second ASCT
(P=0.0004). VTD confirmed to be superior to TD also after consolidation therapy,
with 49 % CR rate after VID consolidation vs 34 % after TD consolidation
(P=0.0012). Three-year PFS was longer with VTD (68 % vs 56 % P =0.005) but the
3-year OS was similar between the two treatment groups (86 % vs 84 % respec-
tively). PFS by subgroup analysis showed an advantage with VID in high-risk
patients, such as patients with chromosome abnormalities (del 13, t(4;14) with or
without del 17) advanced ISS and older age. Most common toxicities included skin
rash, peripheral neuropathy, infection and DVT, although none of them had an inci-
dence higher than 10 %. The positive results achieved in this study provided the
basis for the European Medication Agency to approve VTD combination as induc-
tion regimen in transplant-eligible patients.

According to risk-stratification provided by the Mayo Clinic group [53], VRD is
suggested for high-risk patients, whereas VCD can be used for intermediate-risk
patients before ASCT. Whether a more aggressive strategy should be adopted
mainly depends on the importance of achieving a high CR rate and of prolonging
OS. In low-risk patients, the achievement of CR seems not to be related to longer
OS. In these patients, a lenalidomide-containing regimen such as Rd is suggested
before ASCT, subsequently lenalidomide maintenance may be administered as
well.

Elderly Patients

Patients older than 65 years, or subject with significant comorbidities, are usually
considered ineligible for standard melphalan 200 mg/m? followed by
ASCT. For these patients gentler approaches, and, if necessary, age-adjusted dose
modifications are required (Table 12.2).

Thalidomide-Based Regimens

The combination melphalan and prednisone (MP) has been considered, until
recently, the standard of care in patients not eligible for transplantation.

The two-drug combination TD has been assessed in elderly patients. Although
TD was more effective than standard MP, TD was also associated with a higher
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Table 12.2 Recommended dose reductions based on patient age

Drug Age 65-75 years Age >75 years
Dexamethasone | 40 mg weekly 20 mg weekly
Melphalan 0.25 mg/kg days 14 every 6 0.18 mg/kg days 1-4 every 6 weeks or
weeks 0.13 mg/kg days 1-4 every 4 weeks
Thalidomide 100 or 200 mg/day continuously | 50 or 100 mg/day continuously
Lenalidomide® 15-25 mg/day 10-25 mg/day
days 1-21 every 4 weeks days 1-21 every 4 weeks
Bortezomib 1.3 mg/m? days 1, 4, 8, 11 every | 1.0-1.3 mg/m?
3 weeks days 1, 8, 15, 22 every 5 weeks

or
days 1, 8, 15, 22 every 5 weeks
aBased on creatinine clearance

incidence of adverse events, treatment discontinuations, and non-disease-related
mortality, mainly due to infections [54].

Six randomized studies have validated the role of thalidomide plus MP (MPT) in
this setting [55-60]. The two French studies found both a PFS and an OS advantage
with MPT compared to MP [55, 56] while the PFS benefit detected in the Italian
study did not translate into a survival advantage [60]. The Dutch/Belgian study
found differences in PFS and OS between MPT and MP [59]. No significant PFS
and OS differences were reported between MPT and MP in the Nordic study,
although MPT patients had improved response during the first year of treatment
[58]. Grade 3—4 neutropenia (16-48 %) was the most common toxicity with MPT,
and was mainly due to melphalan. Peripheral neuropathy (6-23 %) and venous
thromboembolism (3—12 %) were quite frequent and they were associated with tha-
lidomide administration. Importantly, anti-thrombotic prophylaxis is recommended
when administering thalidomide [61].

Recently, an efficacy meta-analysis pooling together data from 1,685 patients
enrolled in the six MPT was performed, and found that median survival was
32.7 months with MP vs 39.3 months with MPT [62]. Early deaths were more fre-
quent with MPT during the first year of treatment, and the advantage of MPT over
MP was evident with longer follow-up: the 2-year PFS was 42.5 % with MPT and
28.4 % with MP. Responses were higher in MPT patients, with at least VGPR rate
of 25 % for MPT and 9 % for MP. Although this meta-analysis confirmed that MPT
improved PFS and OS in previously untreated MM patients, no particular advantage
was seen in patients with poor performance status or renal impairment. However,
considering the positive results, MPT is today considered one of the new standards
of care for elderly patients with MM.

The role of thalidomide has been also assessed in combination with cyclophos-
phamide and dexamethasone (CTD) [63]. Responses were improved with CTD,
with an overall response rate of 32.6 % with MP vs 63.8 % with CTD (P<0.001).
The median PFS was similar between the two arms (12.4 months with MP vs 13
months with CTD) and so was also the median OS (30.6 months with MP vs
33.2 months with CTD). Of note, CTD showed to be particularly beneficial in sub-
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jects with a good cytogenetic profile by FISH. Constipation (41 %), infection
(32 %), sensory neuropathy (24 %), and DVT (16 %) were common with
CTD. Although thromboprophylaxis was not initially planned in this trial, it was
subsequently used for patients receiving thalidomide. This dramatically decreased
the rate of thromboembolic events. CTD showed to be a possible approach for
selected elderly newly diagnosed MM patients, and is most beneficial in standard-
risk patients by FISH analysis.

Lenalidomide-Based Regimens

The RD vs Rd trial previously mentioned included not only young patients but also
elderly patients [38]. RD was associated with a higher rate of side effects than Rd,
such as DVT or pulmonary embolism (26 % vs 12 %), and infections (16 % vs 9 %),
particularly in patients >65 years. Considering the better safety profile, Rd is now
to be preferred, especially in the elderly setting. Nevertheless, the use of high-dose
dexamethasone is still beneficial for patients with renal failure, hypercalcemia, pain
and spinal cord compression, at diagnosis.

Recently, a phase 3 trial compared the combination melphalan-prednisone-
lenaldiomide followed by lenalidomide maintenance (MPR-R), with MPR and MP
[64]. MPR-R prolonged the median PFS in comparison to MPR and MP (31 vs 14
vs 13 months; P<0.001). However, in patients older than 75 years of age, MPR
induction did not improve PFS as compared with MP. This may be due to the higher
rate of adverse events with MPR and the need for more frequent dose modifications
in older patients than in younger patients. The 3-year OS was similar between the
three treatment arms (70 % vs 62 % vs 66 %). Grade 4 neutropenia was reported in
35 % of MPR-R patients and 32 % of MPR patients. Despite the recent concerns
about lenalidomide-related occurrence of second primary malignancies (SPMs: the
3-year rate was 7 % with both MPR-R and MPR, and 3 % with MP), the benefits
associated with MPR-R outweigh the increased risk of SPMs. Similarly to thalido-
mide, antithrombotic prophylaxis is recommended when patients receive a
lenalidomide-containing regimen [61].

Lenalidomide combined with another alkylant agent, cyclophosphamide, plus
dexamethasone (CRD) showed to be effective in a phase 2 study including both
young and elderly patients [65]. Of note, CRD led to at least VGPR rate of 30 %.
The most common hematologic adverse event was neutropenia, and it was manage-
able with cyclophosphamide dose reductions. Fatigue was the more frequent non-
hematologic adverse event. No thromboprophylaxis was planned in the protocol,
but it was recommended for high-risk patients, and DVT occurred in 15 % of the
patients enrolled. The 2-year PFS rate was 57 % and the 2-year OS rate was 87 %.

A three-arm randomized phase 3 trial is currently ongoing to compare Rd vs
MPR vs CPR in elderly MM patients [66]. The major aim is to evaluate the impact
of adding an alkylator to Rd, and which one between melphalan and cyclophospha-
mide is the is the best. Results are still preliminary, but to date no particular advan-
tage in PFS and OS of the triplets over the doublet has been noted.
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The combination VD showed to be a valid option for both young and elderly patients
[43]. A phase 2 trial reported at least PR rate of 90 %, with at least VGPR rate of 42,
and 19 % patients in CR/ near CR after VD. In patients who did not receive ASCT,
median PFS was 21 months and the median OS was not reached. Adverse events
were quite limited, with few cases of grade 3—4 neutropenia and peripheral neuropa-
thy, and no DVT, although no thromboprophylaxis was given.

Bortezomib plus MP (VMP) has been validated as a new standard of care in the
phase 3 Velcade as Initial Standard Therapy (VISTA) study [67, 68]. VMP showed
longer median TTP 24 months vs 17 months) and 3-year OS (69 % vs 54 %) in
comparison with MP. The incidence of grade 3—4 adverse events was higher with
VMP than MP, grades 3—4 peripheral sensory neuropathy rate was 14 % with VMP
versus 0 % with MP. Gastrointestinal complications were more frequent in the VMP
group (19 % vs 5 %). Treatment-related deaths were similar in both groups (2 %).

The Spanish group compared VMP with bortezomib-thalidomide-prednisone
(VTP) as induction therapy, using the weekly bortezomib schedule [69]. Response
and OS were similar between VMP and VTP, but the latter was associated with more
adverse events: grade 3—4 cardiac toxicity rate was 0 % vs 8.5 % (P=0.001) throm-
boembolism 1 % vs 2 % (P=0.5), and peripheral neuropathy 5 % vs 9 %, (P=0.6),
with VTP and VMP, respectively. However, VMP led to higher incidence of neutro-
penia (39 % vs 22 %, P=0.008), thrombocytopenia (27 % vs 12 %, P=0.0001) and
infections (7 % vs 1 %, P=0.01). Discontinuation rate (12 % vs 17 %, P=0.03) and
serious adverse events (15 % vs 31 %, P=0.01) were higher with VTP.

The Italian group assessed the role of a more intense approach including four
drugs as induction therapy: VMP plus thalidomide induction followed by bortezo-
mib-thalidomide (VMPT-VT). Response rates and PFS were better with VMPT-VT
as compared with VMP, VMPT-VT patients reported more grade 3—4 neutropenia
(38 % vs 28 %, P=0.02), cardiac complications (10 % vs 5 %, P=0.04) and throm-
boembolic events (5 % vs 2 %, P=0.08) [70, 71]. The protocol was amended and
bortezomib schedule was reduced from twice-weekly to once-weekly administra-
tion in both arms. This strategy reduced peripheral neuropathy without affecting
efficacy [72, 73]. In addition, a recent analysis found that VMPT-VT was also asso-
ciated with an OS advantage (5-year: 61% vs 51%, P=0.01). VMP-VT is a valid
therapeutic approach for elderly patients, especially for those aged 65-75 years.

Conclusions

Thanks to the availability of new drugs, namely thalidomide, lenalidomide and
bortezomib, physicians may choose among a wide variety of treatment options for both
young and elderly patients with MM. This also enables to tailor and better personalize
therapies according to patients’ characteristics. Patients younger than 65 years are usu-
ally suitable for ASCT. Induction treatment with new drugs is the most suitable
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preparatory regimen before transplant. The three-drug combinations VITD and PAD
showed to be more effective than two-drug combinations, and seem to have replaced
the old standard VAD. Other combinations such as VRD are under evaluation.

Patients over 65 years do not usually tolerate ASCT, and therefore gentler
approaches are needed. Today, MPT and VMP proved to be more effective than the
traditional MP and therefore, they can be considered the new standards of care for
patients ineligible for ASCT. Recently, MPR-R proved to be a valid strategy in this
setting. The more intense combination VMPT-VT recently showed to be more
effective than VMP. Reducing bortezomib-schedule further improved outcome, by
decreasing treatment-related toxicity, without negatively affecting efficacy.

Future trials will evaluate the role of newer compounds, such as carfilzomib,
pomalidomide, elotuzumab and bendamustine.
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Chapter 13
Geriatric Assessment

Martine Extermann

Abstract The majority of hematologic malignancies occur in patients aged more
than 65 years. Such patients have very variable health status, comorbidity levels,
and geriatric syndromes prevalence Kamalakannan, Munuswamy. It is important to
identify who would be a candidate for standard treatment schemes, and who would
be a candidate for modified therapeutic approaches. Accurate assessment of patient
fitness and comorbidities is key when planning therapy for this group as such factors
will affect prognosis. In this paper, we review the published literature on a compre-
hensive geriatric assessment in patients with hematologic malignancies and its cor-
relation with outcomes. Results are accumulating rapidly. The most explored
disease setting had been high-grade non-Hodgkin’s lymphoma. Many authors
appear to converge on a definition of frailty based on severe comorbidity by CIRS-G,
altered Activities of Daily Living, and geriatric syndromes. Two general models
have also been constructed to predict tolerance to chemotherapy. Future trials should
integrate and compare these assessments as correlates or stratification tools in order
to build on the early results already available.

Keywords Comorbidity * CGA e Predictive scores * Charlson ¢ CIRS-G ¢ Sorror
index ¢ ADL ¢ IADL ¢ Geriatric syndromes ¢ Frailty * Leukemia * Lymphoma
* MDS » Myeloma * CLL

Introduction

The majority of patients with hematologic malignancies are over the age of 65. In
the US, the median age at diagnosis is 65 years for chronic myelogenous leukemia
(CML), 67 years for acute myelogenous leukemia (AML) and non-Hodgkin’s lym-
phoma (NHL), 69 years for multiple myeloma, and 72 years for chronic lympho-
cytic leukemia (CLL). Hodgkin’s disease remains diagnosed mostly in young
people, with a median age of 38 years. Acute lymphoblastic leukemia (ALL) has a
bimodal distribution with an incidence peak in early childhood and another one in
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the elderly (http://seer.cancer.gov/). Older patients have a significant amount of
comorbidity, functional decline, and geriatric syndromes that might impact the
treatment selection and outcome of their hematologic malignancy. Whereas healthy
older patients can receive treatment similar to younger ones for most hematologic
malignancies, at the cost of some increased toxicity, patients with a heavy comor-
bidity burden have more limited benefits and increased toxicity and might benefit
from alternate treatment options. Comorbidity and geriatric assessment have been
extensively studied, but most studies and reviews have focused either exclusively on
solid tumors, or on a general sample with a minority of hematologic malignancies.
Yet hematologic malignancies have some unique features: e.g. frequent bone mar-
row involvement; rapid response to chemotherapy, which might lead to dramatic
functional improvement; and even in advanced stages, treatments offering good
chances of cure or long-term remissions. The purpose of this chapter is to review the
evidence on the potential role of a CGA in assessing these patients and selecting
their treatment.

Assessment of Patient Fitness

Comprehensive Geriatric Assessment (CGA)

Accurate and consistent assessment of patient fitness is of paramount importance
for administering effective and safe treatment to elderly cancer patients. Evidence
demonstrates that chronological age alone is not a good predictor of life expectancy,
functional reserve, or likelihood of treatment-related complications, and therefore
guidelines such as those of the NCCN or the SIOG recommend a CGA of older
cancer patients [1, 2].

The specific components of a full CGA are not standardized and are often chosen
at the discretion of the physician, sometimes dependent on resources. Elements of
the CGA commonly include an estimate of life expectancy [3, 4] in addition to
assessments of function, comorbidity, nutrition, polypharmacy, emotional and cog-
nitive function, geriatric conditions, and socioeconomic issues (Table 13.1). A full
CGA is feasible by a dedicated multidisciplinary team. Klepin et al. explored the
feasibility of a CGA in cohort of hospitalized AML patients [10]. Almost all
(92.6 %) of the patients were able to complete the whole assessment. Patients with
an ECOG PS 0 or 1 had a significant proportion of geriatric problems, suggesting
additional assessment value. However, its conduct in the outpatient setting is more
challenging due to time, staff and space constraints. Therefore a two-step approach
is recommended in oncology, with first a short screening assessment and then a
CGA in the patients who screen positive (about half of an older outpatient oncology
population). Several screening instruments are available and the interested reader is
invited to refer to a recent review of the data [11]. CGA and geriatric interventions
have been demonstrated to correlate with cancer prognosis, treatments outcomes
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and treatment modifications [7, 12—17]. Below, we will first analyze the prognostic
impact of individual parameters from the CGA, namely comorbidity, functional
status, nutrition, cognition and depression, and geriatric syndromes. We will then
review how these parameters have been used to identify frail patients, and finally
review attempts at using those criteria to select treatment.

Comorbidity

Comorbidity has long been studied for its association with outcome in several
malignancies. The most frequently used instruments are the Charlson comorbidity
index (hereafter “Charlson’) and the CIRS-G [8, 18]. The properties of those instru-
ments, as well as their advantages over ad hoc lists of diseases, has been discussed
elsewhere [19]. Most of the studies included either all types of cancers confounded
or solid tumors only. Some studies, however, have focused partially or entirely on
hematologic malignancies. The presence of comorbidity has been analyzed as a
prognostic factor for different end points, such as overall survival, in-hospital mor-
tality, hospitalization, occurrence of toxicity, quality of life, and treatment alloca-
tion. One should note that some diseases have received more attention than others,
without direct correlation with their relative prevalence.

Overall Survival

In a prospective cohort trial including patients with solid tumors (44.5 %) and
hematological neoplasia (55.5 %), Wedding et al. identified comorbidity as an inde-
pendent prognostic factor of survival (HR=1.424; 95 % CI, 1.012-2.003) in addi-
tion to age (HR=1.019; 95 % CI, 1.007-1.032), tumor type (HR=1.832; 95 % CI,
1.314-2.554), and performance status (HR =1.455; 95 % CI, 1.059-2.000) [20].

Acute Leukaemia

In a small retrospective series of acute leukemia patients (both AML and ALL), a
New York team reported that patients with a comorbid condition involving a major
organ had a worse median survival: 49 weeks for the group without comorbidity
versus 20 weeks for the group with comorbidities. In patients above the age of 70,
the figures were 32 weeks versus 4 weeks [21]. Etienne et al. retrospectively ana-
lyzed the treatment outcomes of 133 patients aged 70 years and older with AML
treated with an intensive regimen. In a multivariate analysis, four adverse prog-
nostic factors for CR and overall survival were identified: unfavorable karyotype,
leukocytosis >30 g/L, CD34 expression on leukemic cells, and Charlson score >1
[22]. On the other hand, a retrospective analysis of treatment results in 92 patients
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aged 80 years and older diagnosed with AML found no significant correlation
with 3-month survival of comorbidity, measured with either the Charlson index or
the Sorror index [23, 24]. A recent study in 102 patient aged 60 and older found
that in patients with favorable or intermediate cytogenetics, age <65, normal
LDH, and an HCT-CI score of <3 were good prognostic factors for survival [25].
The authors created a simple prognostic index that still needs external
validation.

Myelodysplastic Syndrome (MDS)

In aretrospective analysis of 419 patients with de novo MDS (median age 71 years),
Sperr et al. compared two different comorbidity scores, the Hematopoietic Cell
Transplant-Comorbidity Index (HCT-CI) and the Charlson index, for their associa-
tion with overall and event-free survival (OS, EFS). The HCT-CI was associated
with OS and with EFS, whereas Charlson was only associated with OS [26]. None
of the indices was associated with transformation to AML. In multivariate analyses,
comorbidity remained an independent prognostic factor of EFS and OS in patients
with low or Int-1 MDS.

Hodgkin’s Disease

The SHIELD study enrolled 175 patients aged 60 and older (median 73) [27].
Patients were assessed with a modified ACE-27 comorbidity instrument. Patients
having >3 G3 comorbidities or 1 grade 4/5 comorbidity were considered frail and
did not receive the main study regimen: VEPEMB. They received treatment at the
choice of the physician. Function was assessed with ADL, IADL, and ECOG
PS. The VEPEMB treated patients had 74 % CR for early stage and 61 % CR for
advanced stage. OS and PFS at 3 years were 62 % and 53 %. Among patients treated
with curative intent (VEPEMB, ABVD, or CLVPP) none of the patients deemed
frail achieved CR and all died with a median OS of 7 months.

Non-Hodgkin’s Lymphoma

Winkelmann et al. prospectively analyzed the prognostic value of CGA items in
patients with malignant lymphoma. They identified the presence of severe comor-
bidity, assessed via the CIRS-G score, and IADL, as independent prognostic vari-
ables for survival [28]. In a cohort study by Lin et al., comorbidity by Charlson was
not associated with the ability to receive complete treatment for DLCBL, but was
associated with a decreased PFS and OS [29]. In a phase II study of DLCBL patients
with moderate to high-risk cardiac disease treated with a CHOP-R regimen modi-
fied to replace doxorubicin with its non-pegylated liposomal form, patients with an
age-adjusted Charlson score >7 had a shorter time to treatment failure [30].
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CLL

A Mayo clinic team reviewed their CLL database for the influence of comorbidity
on outcome [31]. The list of comorbidities was an ad hoc design, with six comor-
bidities defined as major. Data on ADL capacity were also available. The median
age of the 373 patients was 67.6 years; 89 % of the patients had a comorbidity, and
46 % a major comorbidity; 8.9 % of patients had difficulty with their ADLs. On
univariate analysis, the presence of a major comorbidity was associated with worse
survival (P=.042). However, this effect was outweighed by Rai stage and age in the
multivariate analysis. An interesting finding of this study was that 25 % of the
patients would have been ineligible for a clinical trial based on typical eligibility
criteria, but were treated nevertheless for their disease at similar times.

Intensive Care Unit (ICU) and Hospital Mortality

A study of patients admitted to the ICU for hematologic and solid tumors (mostly
lymphomas and leukemias) identified Charlson score as an independent predictor of
ICU and hospital mortality [32].

Febrile Neutropenia

Comorbidity was also associated with hospitalizations for neutropenia in older
NHL patients. In the lowa SEER/Medicare database, 21.7 % of patients aged 66 and
older treated with chemotherapy had a hospitalization for febrile neutropenia; 41 %
were hospitalized during the first cycle and 22 % during the second cycle. A positive
Charlson score was an independent predictor with an associated adjusted hazard
ratio of 1.50 (95 % CI, 1.03-2.17) [33]. A study in 1,355 community-treated patients
of all ages treated with CHOP identified liver comorbity as a risk factor for hospi-
talization for febrile neutropenia, along with age >65, albumin <3.5, baseline abso-
lute neutrophil count <1,500, planned dose intensity >80 % standard, and no early
use of G-CSF [34]. A review of the 1992-2002 SEER data for the impact of prophy-
lactic growth factors in 13,283 patients aged 65 and older (median 74.9) receiving
chemotherapy for non-Hodgkin’s lymphoma recorded comorbidity according to the
Klabunde index [35]. On multivariate analysis, comorbidity was associated with an
increased risk of febrile neutropenia and documented infection, and a worse OS. The
odds ratio (OR) was 1.23 (1.11-1.31) for a score of 1 and 1.15 (1.01-1.31) for a
score of 2 or more for febrile neutropenia; 1.27 (1.16—1.39) for a score of 1 and 1.67
(1.50-1.86) for a score of 2 or more for infection. The OR of death was 1.28 (1.21—
1.34) for a score of 1, and 1.75 (1.65—1.86) for a score of 2 or more. A retrospective
study analyzed NHL and prostate patients treated at Moffitt for the impact of hyper-
glycemia on toxicity from chemotherapy [36]. The subgroup of 162 NHL patients



226 M. Extermann

were all treated with CHOP-rituximab (CHOP-R). Comorbidity, as measured with
the CIRS-G, did not impact the occurrence of severe toxicity, whereas in prostate
cancer patients the total CIRS-G score was associated with grade 3—4 nonhemato-
logic toxicity. In NHL patients, grade 3—4 nonhematologic toxicity was associated
with hyperglycemia, both at baseline and during treatment.

Quality of Life

An international study assessed the impact of comorbidity on the quality of life
(QOL) of CLL patients: 1,482 patients answered a web questionnaire that included
an evaluation of their Charlson score [37]. Overall, CLL patients had a similar QOL
to that of the general population, but their emotional wellbeing scores were dramati-
cally lower. Factors associated with lower overall QOL on multivariate analysis
were older age, greater fatigue, severity of comorbid illnesses, and undergoing cur-
rent treatment for CLL. Wedding et al. identified that elderly cancer patients with
severe comorbidities (CIRS-G grade 3 or 4) had a worse quality of life, indepen-
dently from functional status [38]. Forty-six percent of these patients had hemato-
logic malignancies.

Treatment Allocation

An epidemiologic study by the Eindhoven cancer registry was conducted in
Hodgkin’s and NHL patients aged 60 and older. It identified a prevalence of comor-
bidity by Charlson score of 58 % for NHL and 62 % for Hodgkin’s patients. This
was associated with a decline in administration of chemotherapy and a 10-20 %
decline in 5-year survival [39]..

Hematopoietic Cell Transplantation

Although transplant strategies are mostly offered to younger patients, transplanta-
tion is increasingly used in the fit elderly. Autologous transplant for multiple
myeloma is a case in point. Fit patients in their lower seventies with high-risk dis-
ease are sometimes offered autologous or reduced intensity conditioning (RIC) allo-
geneic transplant. Wildes et al. compared patients aged 60 and over with younger
patients for outcome of autologous stem cell transplant for relapsed NHL. They
identified that comorbidity rated by Charlson score, rather than age, predicted
transplant-related mortality and OS [40]. Labonté et al. compared the performance
of the Charlson score, the HCT-CI [23], and the modified pretransplantation assess-
ment of mortality (mPAM) in patients receiving autologous transplant for multiple
myeloma [41]. All indexes performed similarly in being associated with serious
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organ toxicity and length of stay. Artz et al. compared the performance of Charlson
and the Kaplan-Feinstein score (KFS) in patients receiving RIC for NHL (median
age 52, range 17-70) [42]. The KFS was more sensitive and more strongly associ-
ated with transplant-related mortality. When combining the KFS and ECOG perfor-
mance status (PS), a high-risk category could be identified. The patients with a KFS
>2, and ECOG PS >1, or an alteration on both scores, had 4.1 times the risk of
transplant-related mortality compared to the low risk group (50 % at 6 months vs
15 %). OS was also significantly reduced in older patients. Pollack et al. reviewed
the impact of comorbidity measured by HCT-CI in NHL patients receiving RIC
[43]. The median age was 53 years (range 32—74). Patients with 3+ comorbidities
had more transplant-related mortality (26.3 % vs 4.5 % at 100 days, and 36.8 vs
13.6 % at 1 year). There was no association with disease-related mortality. Farina
et al. similarly reviewed the association of HCT-CI with outcome in patients receiv-
ing RIC for lymphoma or myeloma [44]. HCT-CI was an independent determinant
of OS (P<.001), PES (P=.002), and non-relapse mortality (P=.03). Karnofsky PS
was the other independent predictor for OS and non-relapse mortality. The effect
was similar for lymphomas and myeloma.

Functional Status

ECOG performance status is a strong predictor of outcome in older AML patients.
A large study from the Swedish Acute Leukemia Registry demonstrated several
aspects of that relationship [45]. Older patients with a low PS score had more early
deaths than those with good PS, no matter what their age. However, within each age
and PS category, the patients who did receive intensive treatment had lower early
death rates than the others (Table 13.2). Although they may represent selection bias,
these results are consistent with those of a randomized EORTC study of immediate
intensive chemotherapy versus observation followed by low-dose Ara-C [47].
Another study reviewed the safety of phase 1/2 clinical trials among AML patients
older versus younger than 60 years [48]. Among 121 patients, there was no differ-
ence with age. However, ECOG PS was associated with both short-term and long-
term survival. Patients with an ECOG PS of 0—1 had 97.5 % 30 days’ survival and
21 % 1 year survival, whereas patients with an ECOG PS of 2 or 3 had survivals of
79 and 9.5 % respectively. In NHL, ECOG PS has a well-established prognostic
value as a component of the International Prognostic Index, with a score >2 being
an adverse prognostic factor [49].

A number of studies in the oncology literature have demonstrated an additional
value of geriatric functional scales, such as (instrumental) activities of daily living
(ADL, IADL), beyond traditional oncologic instruments such as ECOG and
Karnofsky PS. Some studies are specific to hematologic malignancies. In a
prospective series of 63 adult patients with AML, their age, cytogenetics, Karnofsky
PS, and IADL were associated with survival [50]. In multivariate analysis, IADL,
Karnofsky PS, and cytogenetics remained as independent predictors. In the
series mentioned above, Winkelmann identified severe comorbidity and IADL as
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Table 13.2 Early death rates of acute leukemia patients in the Swedish Acute Leukemia
Registry [45]

Therapy

All Intensive Palliative
Age, years |ED Total %ED ED Total %ED ED Total %ED
<50 15 342 4 14 336 4 1 6 7
50-54 14 160 9 12 155 8 2 5 40
55-59 25 181 14 17 165 10 8 16 50
60-64 27 242 11 20 223 9 7 19 37
65-69 43 308 14 20 246 8 23 61 38
70-74 83 419 20 35 281 12 47 137 34
75-79 98 448 22 30 202 15 67 244 27
80-84 125 | 411 30 25 96 26 100 |312 32
85+ 103 256 40 1 11 9 101 244 41
All groups 533 2,767 19 174 1,715 10 356 1,044 |34
WHO/ECOG PS 0-11
16-55 21 491 4 3 12 25
56-65 22 344 6 6 22 27
66-75 35 435 8 27 131 21
76-89 29 211 14 67 397 17
WHO/ECOG PS III-1IV
16-55 10 38 26 2 4 50
56-65 12 43 28 12 19 63
66-75 21 62 34 50 92 54
76-89 20 56 36 142|271 52

Early death (ED) rates (number of death within 30 days from diagnosis/total number/percentage)
according to age and type of therapy, and according to WHO/ECOG performance status

independent predictors of survival in lymphoma patients [28]. In the SHIELD study
in Hodgkin’s patients, ADL, IADL, and ECOG PS were associated with the
achievement of CR [27].

Nutrition

Most of the literature on nutrition in hematologic malignancies comes from studies
from developing countries in pediatric ALL [51] Undernutrition is associated with
more infections, longer hospital stay, and poorer survival. Although we could not
find literature on the independent effect of nutrition in the elderly, nutritional status
is an independent predictor of severe toxicity from chemotherapy in recently
developed indices (see below).
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Other Geriatric Syndromes

This definition usually encompasses multifactorial clinical syndromes such as
dementia, incontinence, falls, neglect and abuse, delirium, failure to thrive, etc. We
did not find specific literature on other geriatric syndromes and the outcome of
hematologic malignancies. In a general cancer cohort including some lymphoma
patients, the presence of cognitive impairment was associated with a reduction of
survival by half for both early stage and advanced tumors [52].

Frailty Definitions in Hematologic Clinical Trials

Several lymphoma/leukemia studies have used empirical definitions of frailty based
on a CGA to either assess prognosis or design adapted regimens:

Frailty and Prognosis

In a very interesting series of 84 patients with diffuse large cell lymphoma (DLCL),
aged 65 years and older, Tucci et al. analyzed the performance of a comprehensive
geriatric assessment in predicting treatment outcomes [53]. Treatment was chosen
by the clinicians on clinical judgment and 62 patients received full-dose curative
intent therapy. By CGA, 42 patients were considered fit (<3 CIRS-G grade 3 comor-
bidities, no grade 4 comorbidity, no geriatric syndrome, and independence in ADL).
Whereas all geriatrically fit patients had been treated with curative intent and had a
better survival, it is interesting to note that for unfit patients, the receipt of curative
intent chemotherapy did not affect median survival (8 months vs 7 months, P=NS).
A retrospective study in NHL patients (all types) aged 80 and older used the same
frailty criteria [54]. Although frailty was not associated with outcome, impaired
ADLs were associated with worse PFS and OS.

Frailty as a Selection Criterion

The EORTC 20992 study defined a frail patient as one aged 70 years or older and
having either severe comorbidities (by CIRS-G), WHO performance status of 3 or
4, cardiac contraindication to anthracyclines, creatinine clearance <50 mL/min,
baseline neutropenia, or thrombopenia [55]. These criteria were chosen as predic-
tors of inability to receive CHOP for large cell lymphoma, and the patients were
treated with CVP. The authors also conducted a CGA on these 32 patients. They
turned out to have a high prevalence of impairments: 47 % had a severe
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comorbidity; 94 % were scoring positive on the geriatric depression scale; 81 %
were dependent in at least 1 in 8 instrumental activities of daily living; 37.5 % of
patients showed scores at 24 or lower on the Mini-Mental Status. Although a sub-
group of patients benefited from chemotherapy, four experienced severe toxicities
(febrile neutropenia or toxic death), and there were eight early deaths, five of them
unrelated to the lymphoma or treatment toxicity. Therefore, this definition truly
captured frail patients. Dr Soubeyran and the Goelams group are now conducting a
follow-up study adding rituximab and excluding ECOG four patients. Monfardini
etal., in a phase 2 intermediate-/high-grade NHL study, defined a frail patient as: (1)
Age >80, or (2) Age 70-80 and either 3 grade 3 or 1 grade 4 comorbidities (CIRS-G),
or dependence in ADL, or a geriatric syndrome [56]. Such patients were treated
with a regimen of vinorelbine and prednisone. The median duration of CR was 29
months, and PR 1 month. The median OS was 10 months. Three of thirty patients
died of heart failure within 28 days of therapy, and 1 patient died of rapid lymphoma
progression. This definition of frailty is close to that of Balducci [57]. The same
definition was also used in Tucci et al’s study [53].

Monfardini’s criteria were used recently to select patients enrolled in a random-
ized multicentric study comparing R-CHOP and R-miniCEOP [58]. Within that
selected fit cohort, IADLs and lesser degrees of comorbidity did not have further
prognostic impact, confirming that older patients deemed fit by these criteria can
receive standard curative intent chemotherapy.

Those criteria (without the geriatric syndromes) were also used in a study of low-
dose Ara-C and valproic acid for elderly patients with AML/RAEB deemed unfit
for standard chemotherapy [5]. These 31 patients had a 35 % response rate. There
was no significant difference between frail and non-frail patients, but the power is
very low.

Olivieri et al. in a multicentric study [6] stratified chemotherapy for DLCBL
according to three levels of frailty as follows: Patients were defined as frail if they
had one of the following: age >85; dependence in ADLs; a geriatric syndrome; a
severe comorbidity (CIRS-G >3) or 3 grade 2+ comorbidities. Intermediate patients
had one or two grade 2 comorbidities but no other criteria. The other patients were
considered fit. Fit patients were treated with R-CHOP, intermediate patients with
pegylated liposomal doxorubicin replacing the doxorubicin, and frail patients with
a miniCHOP without rituximab. Treatment side effects were tolerable. Response
rates were similar. EFS and OS were better in the fit group but the study does not
allow discerning whether this was due to comorbidity or a treatment effect. Frail
patients were markedly older.

Spina et al. conducted a study where they used elements of a comprehensive
geriatric assessment, namely comorbidity and ADL/IADL to adapt the chemother-
apy regimen of patients with diffuse large cell B-cell lymphoma (Fig. 13.1) [46].
The median number of cycles given was 6. CR was achieved in 81 patients, and PR
in 6 (87 % response rate). The 5-year OS was 60 %, DFS 82 %, and EFS 52 %. Fit
patients (no CIRS-G grade 3 comorbidity or less than 3 grade 2 comorbidities, inde-
pendent in ADL, and/or independent in 7 or 8 IADL), unfit patients (no grade 3
comorbidity, 3-5 grade 2 comorbidities, I ADL dependence, and/or IADL score 5
or 6), and frail patients (lower scores) had a 5 year OS of 76, 53, and 29 % respec-
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Step 1: Choice of regimen

Comorbidities

/ No Yes
RCHOP/CHOP
| Mild card'iopathy | | Severe c;rdiopathy | | Diab:ates | | Neu:opathy |
| CEOP or R-CEOP | | CVP or R-CVP | | CHO or R-CHO | | CHP or R-CHP |

Step 2: Dosage of chemotherapy

ADL 6 5 <5

or

IADL 7-8 5-6 <5
100 % 75 % 50 %

Fig.13.1 Treatment strategy for diffuse large B-cell lymphoma in Spina et al.’s study (Reproduced
with permission from Ref. [46]). Regimen abbreviations: CEOP cyclophosphamide, epirubicin,
vincristine and prednisone, CHO cyclophosphamide, doxorubicin, and vincristine, CHOP cyclo-
phosphamide, doxorubicin, vincristine, and prednisone, CVP cyclophosphamide, vincristine, and
prednisone, R rituximab

tively. In multivariate analysis, these geriatric groups and IPI were the elements
significantly associated with OS. The toxicity was comparable between groups.

The German CLL Study Group conducted a randomized study of fludarabine
and cyclophosphamide with or without rituximab [59]. Since there were concerns
about tolerability, they restricted the eligibility to patients with a CIRS-G score of 6
or less. Such patients tolerated equally well both treatments, except for more grade
3—4 neutropenia and leukopenia in the rituximab arm. The same group has an ongo-
ing study to determine the optimal treatment of patients with a higher level of
comorbidity.

This half-dozen studies is beginning to provide insights into what might be
appropriate criteria to define frailty in lymphoma patients for the purpose of select-
ing treatment. A combination of comorbidity, function, and geriatric syndromes
appears to lead to a reasonable treatment selection. Future work should probably
compare such a strategy with alternate models of frailty or treatment toxicity risk
and track the trade-offs between effectiveness and toxicity with each model.
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Tools Focusing on the Risk of Toxicity from Chemotherapy

Until recently, there were no tools available that could reliably evaluate the indi-
vidual risk of severe toxicity from different chemotherapy regimens across a range
of tumor types. Two new assessment methods that specifically look at the older
patient’s ability to tolerate chemotherapy were presented at ASCO 2010 and are in
the process of further evaluation: The Chemotherapy Risk Assessment Scale for
High-age patients (CRASH) and the Cancer and Aging Research Group (CARG)
chemotoxicity assessment tools [60, 61].

The CRASH score combines an assessment of the toxicity of the chemotherapy
regimen, using the MAX?2 index [62], with patient parameters. The score has two
subscores: predictors of grade 4 hematologic toxicity, which are lactate dehydroge-
nase, diastolic blood pressure, IADLs and toxicity of the chemotherapy regimen;
and predictors of grade 3—4 nonhematologic toxicity, which are ECOG PS, Mini-
Nutritional Assessment, Mini-Mental Status, and toxicity of the regimen. A com-
bined score can be based on the two subscores. The instrument was validated
internally and in an independent sample of patients 70 and older. The CARG score
has two versions, one with full geriatric instruments, one with individual items, such
as age 73 years or over, cancer type, standard dose, poly-chemotherapy, falls in last
6 months, assistance with IADLs, and decreased social activity. It identifies three
risk categories for grade 3-5 toxicities in patients 65 and older. Both scores were
tested in general populations of older cancer patients and although some patients
had hematologic malignancies, they have not been tested specifically in hemato-
logic tumor populations.

In addition, some models focus more specifically on the risk of severe neutrope-
nia or febrile neutropenia. Several were developed in a solid tumor setting but a few
are relevant for hematologic malignancies. We mentioned above the model created
by Lyman et al. [34] to predict the risk of hospitalization for febrile neutropenia in
NHL patients. Intragumtorchai et al., in a population of 145 patients with intermedi-
ate-/high-grade NHL treated with CHOP without G-CSF, designed a model based
on albumin <3.5 g/dL, LDH above normal range, and bone marrow invasion to iden-
tify three risk categories for grade 4 or febrile neutropenia [63]. Blay et al. identified
a Day 5 lymphocyte count <700 as a risk factor for febrile neutropenia in a general
cancer population. This finding was confirmed in a cohort of lymphoma patients
[64]. The same group identified low baseline CD4 count as a risk factor in a general
cohort of patients [65]. Although day 1 lymphopenia was also somewhat predictive,
it was not as strong a predictor as day 5 lymphopenia [66]. On the other hand, in the
CRASH cohort mentioned above, older patients who did not experience any neutro-
penia during the first cycle and who were receiving a chemotherapy with a MAX2
index <0.20 had only a 4.6 % risk of grade 4 neutropenia and 1.5 % risk of febrile
neutropenia during subsequent cycles of treatment [67]. A common characteristic
of these neutropenia models, however, is that despite having been created a decade
ago, they have failed so far to gain wide interest in their use. They also have not been
compared to each other, to our knowledge.
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Conclusions and Perspective

A CGA is increasingly used in hematologic malignancies for patient assessment
and treatment selection. Italian authors seem to be reaching some convergence
around using a definition of frailty derived from Balducci’s original proposal [57]
that includes at least one of: three or more CIRS-G grade 3 or one grade 4 comor-
bidity; dependence in basic ADLs; presence of a geriatric syndrome (dementia,
delirium, depression, osteoporosis, incontinence, falls, failure to thrive, and neglect/
abuse); and sometimes an age threshold at 80 or 85 years old [5, 6, 53, 56, 58]. In
solid tumors, similar criteria have been shown to be associated with surgical
complications [68] and survival [69].

We also now have two instruments to predict severe toxicity from chemotherapy.

We think it is now time to systematically include these two sets of tools (frailty
and predictors of toxicity) into clinical trials for hematologic malignancies in the
elderly and correlate them prospectively with complete outcome data and decision
strategies.

As the population of patients with hematologic malignancies increases, and as
treatment choices become more targeted, there is a clear need to start tailoring the
type of treatment we give, not only to the tumor, but to the patient as well.
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Chapter 14
Nursing Issues

Corien M. Eeltink, Angelina Beumer-Grootenhuis, and Carolien Burghout

Abstract It is known that older patients with hematological malignancies can ben-
efit from treatment modalities as long as tailored evaluation of all aspects is used to
assess potential problems. Oncology nurses and Nurse Practitioners can play an
important role in the collection of information in older patients. However, it is
important that the collected information is used for making the right treatment
decision and that this decision is taken by a multidisciplinary team.

After the evaluation of all aspects that can be impacted by aging, proactive
interventions need to be offered to prevent deterioration. In this chapter we will
describe some of the different nursing aspects with regard to the following topics:
polypharmacy and medication-adherence, nutritional state, the nursing manage-
ment of drug related side effects, patient preferences and information needs of older
adults. The last paragraph is on caregiving by family and friends and the role of the
nurse to support optimal collaboration.

This chapter is intended to focus on the different roles that nurses can have in the
care for the older patients, not only by assessing the geriatric assessment or
managing the most common side effects of the treatment, but also by educating and
the supporting role nurses can have in the care for the older patient and their
caregivers.
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Introduction

The diagnosis and treatment of hematological malignancies in older patients is very
challenging due to the wide range of potential problems related to the older person’s
health status which will have to be taken into account.

Prognosis and treatment outcome between older and younger patients do not
differ, provided that the intended therapeutic treatment can be given. Therefore, an
adequate fitness screening of the elderly patient prior to treatment is important to
predict the probability to complete chemotherapy. Screening for comorbidity and
loss of function are also important for the severity of the side effects caused by the
treatment and the impact this all can have on Quality of Life (QoL). Nurses can have
an essential role in the screening and care for the older patients.

Firstly, older persons receive more prescriptions than any other group. Nurses
play a major role in identifying people receiving multiple medications and in helping
to evaluate their effectiveness. Suggestions for obtaining a complete drug history
are presented along with explanations of the role of age-related changes on the
effect of those medications on the elderly.

Secondly, malnutrition is becoming increasingly more common among older
persons. This is a cause for concern considering malnutrition negatively affects the
health of the older adult. Screening to determine malnutrition should be an essential
part of the nursing assessment. Giving tips and advice about nutrition in the
treatment of cancer is always valuable, also in case of no malnutrition.

Thirdly, to limit severity of the adverse events, early identification and prompt
interventions for the most common toxicities are needed. The most common adverse
events in older patients with Hematological Malignancies and how to manage these
are described.

Fourthly, to increase compliance and decrease anxiety, patient information
should be given in a way that the patient and his/her relative clearly understand.
Older persons often have a more paternalistic style of making decisions; this may
either lead to a lower information need or to a risk for poor communication. Unmet
communication needs can occur during psychological and physical health crisis:
this may cause non-compliance, and is an important risk factor for the outcome of
the medical treatment.

Finally, with the current trends of the increase in home care, more adult children
and older partners are becoming involved in caring for their ill relative. The
caregiving demands may exist for several months to years. Family caregivers tend
to put the needs of their loved ones before their own needs and that they are at
increased health risk.

Case Presentation Mr. A, a 78-year-old man, has been diagnosed with a
monoclonal gammopathy of undetermined significance (MGUS) since 2006.
Recently he has been diagnosed with a Multiple Myeloma on the basis of anemia
and lytic lesions. He will be starting treatment with Melphalan, Prednisone and
Bortezomib (MPV) [1]. His performance status according to the World Health
Organization is 1. His only complaint is mild to moderate fatigue. Mr. A is also
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known with chronic obstructive pulmonary disease and intermittent claudication
since 1998, surgery for aortic aneurysm in 2000, renal disease since 2004.

Mr. A is a widower since 15 years. He lives independently together with his only
son, who is 50 years old. Mr. A has had no other relation since his wife died. He
enjoys life to the fullest, he is used to travel a lot and he likes to eat preferably in
good restaurants.

Physically he is not able to walk long distances, but because they live above a
supermarket, he is able to do the shopping. He is dependent on public
transportation.

Polypharmacy and Medication Adherence

Comorbidity plays arole in defining the treatment and is in the first place the domain
of the physician. Due to the comorbidity, the elderly patient often has a status of
polypharmacy. Polypharmacy is promoted by increasing free medication which can
be bought without prescription. Some of these may interact with chemotherapy, and
some might be considered as potentially inappropriate medications.

To screen for used drugs, the nurse can make enquiry and clarify which
medications are used, which are prescribed and which are supplements, and in
which doses and for what indications. Most patients do not know what medication
they use (in terms of generic name) but they do know exactly what colour and
dosage are required. This screening can also be used to identify possible causes for
nonadherence. Changes in physical and psychosocial functioning such as difficulty
in handling medication containers, diminished sensory abilities, altered cognitive
function, reduced self-confidence, depression and social isolation can affect
medication behaviour. The following questions can be used to assess patients:

* Do you need help with the use of medications?

* Are you able to read the prescription on the box and can you get the medication
out of the blisters?

* Do you ever adapt your medication prescription to physical complaints?

* Do you ever take a drug holiday?

* Do you ever forget to use your medication?

After collecting the information the nurse can propose what interventions for
increasing medication adherence can be successful.

* Asking a relative or the local pharmacy to help in case of problems with opening
the blisters or reading the information on the package.

* In case of the antitumoral therapy provides supplementary written information
with regard to frequency, at what times, when to alarm, and reasons for taking
antitumor or co-prescribed medication such as antiemetics, antihistamines,
anticoagulants, etc
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* Prescribe medication no more than two times a day

» Discuss what times are most convenient for the patient

* Sometimes an extra consultation might be necessary

» Tailoring the therapy to the patients’ needs is sometimes necessary

Occasionally, the patient may require a hospital admission during the diagnosis
or during the treatment period. At discharge, it is important to go through all medi-
cation again: which medication needs to be taken and which medication has been
stopped. During admission, medication is not always prolonged, and patients need
to be informed about this. Also the drugs taken at home may look different from
those used in hospital.

Adherence to the prescribed anti-cancer therapy has become an important issue.
According to Medical Subject Headings (MeSH) thesaurus, medication adherence is
described as the voluntary cooperation of the patient in taking drugs or medicine as
prescribed. This includes the right timing, the right dosage, and the right frequency.
Adherence to treatment is a complex issue that can influence the outcomes of ther-
apy. Being adherent to therapy is important because of its close link with effective-
ness, as non-adherence can contribute to the patient’s worsening due to an absence
of drug activity. Non-adherence may also lead to an increased number in physician’s
visits and unnecessary diagnostic testing, hospitalization or longer in-hospital stays,
medication overdose, changes in dose or regimen, and unnecessary medical expenses
[2, 3]. A study by Monane et al. [4] measured adherence and related demographic
factors in a retrospective cohort of 4,068 elderly outpatients. Good compliance
(>or=80 %) was associated with age of 85 years or older [4]. In most of the pub-
lished studies age is not an important predictor of medication adherence [3].

Factors that are associated with better adherence to prescribed oral medication in
older patients are white race, drug and dosage form, the use of multiple drugs, low
costs of medication, insurance coverage, and good physician-patient communica-
tion [3]. There are different strategies regarding education, behaviour, and social
interventions which can be combined to improve medication adherence [5]. The
health of a patient can also affect adherence. For example the patient who is nau-
seous will have problems to take oral medication.

It is important that the patient knows what he should use and how long for. The
prescribed medicine should always be delivered in the same form, and should be
easy for the patient to take. All side effects have to be clearly explained. It is impor-
tant that the medication fits into the patient’s lifestyle.

Nursing Role

* At admission or discharge and during outpatient clinic visits: screen and discuss
regularly all used medication, prescribed and non-prescribed, and the reasons for
non-adherence with your patient.

* To achieve medication adherence, it is very important to educate patients and
convince them about the benefits of the regimen.
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 Patients should be well informed about the chronic disease and the complications
associated with non-adherence.

Nutritional Status

The nursing assessment of the patient’s nutrients and fluids intake is to determine
functional and dysfunctional patterns. Nutrition is important during hospitalization,
but also in the outpatient program. At every intake the nurse has to identify all the
risks for malnutrition. The body needs nutrition to produce energy for life functions.
Itis important for the older patient to prevent weight loss. Weight loss and/or anorexia
point towards malnutrition. Malnutrition increases the vulnerability to illness.

However, knowledge about the impact of nutritional intervention on physical and
mental function, and on quality of life is still lacking, we do think that there is an
association between impaired physical functioning and malnutrition. Some of the
causes of malnutrition are reversible, for example depression, physical functioning,
biting, chewing and any teeth problems, vision problems, poor appetite, lack of
sleep and stress. Furthermore eating is a social activity. When social circumstances
change, eating can become less important. To provide sufficient and healthy meals,
it is also necessary that the supplies are available.

Providing tips and advice about nutrition in the treatment of cancer is always
valuable, even in the case of no malnutrition. To prevent malnutrition or to help your
patient stay on weight, there are simple methods such as meals on wheels, meal
service by healthcare institute in the surrounding, grocery delivery by the Internet,
share meal with family or neighbours once or more times per week, cooking for 2
days at a time. Furthermore nurses can advice patients and their relatives to use
whole foods instead of low fat, to use no diet except for specific problems (i.e. kid-
ney damage) and to use multiple small portions of food instead of three large meals
per day.

In addition, it is essential to work with validated screening lists in order to deter-
mine the nutritional status like the Malnutrition Universal Screening Tool (MUST)
or Simplified Nutritional Assessment Questionnaire (SNAQ). In all these screening
instruments unintentional weight loss in a short time is a fixed item as a parameter
to malnutrition. Nurses can consult the dietician in case of malnutrition.

Nursing Role

* Atevery intake identify all risk for malnutrition

» To give tips and advice about nutrition in the treatment of cancer is always valu-
able, also in case of no malnutrition

e To work with validated screening lists in order to determine the nutritional
status

* To consult the dietician in case of malnutrition
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Management of Side Effects During Antitumoral Therapy

Treatment side effects are frequently more severe among older patients and they
also seem to last longer than in adult patients. It is important that the patient is well
informed about the expected toxicities and about what patients may do themselves
to improve the compliance with chemotherapy. Some treatments may lead to diabe-
tes or complicate the clinical relevance of pre-existing diabetes, iron overload, deep
venous thrombosis, osteoporosis, etc. Apart from all the adverse medical events, the
disease and/or treatment may also have an effect on the physical, functional, emo-
tional, social, and spiritual wellbeing.

If curative treatment options are available, proactive and competent management
of adverse events is essential to allow continuation of treatment in order to obtain
optimal response (see Table 14.1). Careful patient observation during treatment
allows the nurse to evaluate the physical and psychological condition. The most
common adverse events in older patients with Hematological Malignancies and
how to manage them are summed up in Table 14.1. It is also important to evaluate
psychological problems, in particular, loneliness, abandonment, feelings of being a
burden for the family.

To be able to adequately address QoL issues numerous validated QoL question-
naires for cancer patients exist. Older patients can have also other Health Related
Quality of Life (HRQOL) concerns than their younger counterparts. Weelwrigt
et al. [6] identified 14 specific issues that affect perceived HRQOL in patients older
than 70 years with a solid tumor [6]. These 14 items have been grouped into the
following conceptually related five scales (mobility, worries about others, future-
worries, maintaining purpose and illness burden) and two single items (joint stiff-
ness and family support), and resulted in the EORTC-QLQ-ELD 14 [6].

Nursing Role

* To increase patient’s compliance and decrease his/her anxiety, the oncology
nurse should discuss all relevant information with the patient and relatives
before therapy starts. This information should be delivered in an easily under-
stand way

* Nursing care should also be centred during and after treatment to assist their
patients to maintain their QoL.

* To give information on how the chemotherapy affects the disease as well as QoL,
and for how long this can be expected before recovery

e Written information on the treatment and the possible adverse events should
always be given

* The importance of when to alert the treating physician must be emphasised so
that the ongoing treatment can be reassessed as soon as possible
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* To adequately address all HRQOL issues which are important to older patients

e To limit the severity of adverse events, their early identification and prompt
intervention are needed for the most common ones

* To carefully evaluate psychological problems

Table 14.1 Nursing management of most common adverse events in older patients with
hematological malignancies drug related adverse event

Anaemia

Neutropenia

Thrombocytopenia

Stomatitis and
mucositis

Nausea and vomiting

Signs and symptoms
Palpitations

Chest pain

Fatigue

Dyspnea

Dizziness
Headaches

Fever

Cough

Dysuria

Recurrent/refractory infections
Petechiae

Ecchymosis
Epistaxis

Hemoptysis
Hematuria

Painful mouth sores

Difficulty chewing/swallowing
Reduction of food intake
Malnutrition

Negative impact on QoL

Lack of food/fluid intake
Malnutrition
Negative impact on QoL

Nursing management
Red blood cell transfusions

Administration of erythropoietin
agents

Timely recognition of infection

Administration of recombinant
granulocytic growth factors

Antimicrobial therapy
(prophylactic or for active
infections)

Withhold therapy or dose
adjustment

Timely recognition of risk of
bleeding

Platelet transfusion
Aminocaproic acid (prophylactic
or for active bleeding)

Monitoring medication with
anti-platelet effect

Withhold therapy or dose
adjustment

Prevent secondary infection
Provide pain relief
Maintain dietary intake

Motivate routine systematic oral
care

In case of fungal infection topical
or systemic antifungal agents

Anti-emetics
Encourage adequate hydration
Check intake, weight,

Ensure baseline and ongoing renal
function

(continued)
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Table 14.1 (continued)

Diarrhoea

Constipation

Fatigue

Malnutrition

Signs and symptoms
Mucositis
Infection

Faecal impaction

Altered bowel elimination
Nausea

Vomiting
Abdominal pain
Malaise

Exhaustion

Decreased capacity for mental or
physical work

Rarely an isolated symptom

Anorexia

Weight loss

Altered and/or loss of taste
Reluctance

Stomatitis

Gastrointestinal toxicity

C.M. Eeltink et al.

Nursing management
Evaluate for infectious aetiology

Minimise the complication of
dehydration by

Encourage adequate hydration

Anti-diarrheals

Dietary consultation
Laxatives

Include foods that have a high
fibre content

Adequate fluid intake

Light exercises

Prevent
Decreased mobility
Decreased oral intake
Use of antiemetics/narcotics

Rehabilitation should begin with
the cancer diagnosis but depends
on extent of disease

Establish a baseline

Seek information about related
factors and offer interventions if
possible

Recent illnesses

Pain

Emotional stress

Medication regimen

Anaemia

Sleep disorders

Altered nutritional status
Encourage adequate hydration
Dietary measures/consultation
Antiemetics

Case Presentation (Continued) Mr. A calls the hotline from the hospital. He can-
not eat very well. He is feeling nauseous and it feels as if he has a full stomach.
When the nurse asks about his bowel elimination, it appears that Mr. A has been
constipated since three days. During the nurse’s assessment she also asks Mr. A how
his fluid intake, diet and physical activity have been. Mr. A admits he has not been
out of his chair since the last visit to the hospital. Mr. A is given a prescription for a
laxative and the nurse encourages him to walk around more.
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She makes a note in the electronic patient’s file and also lists him for a recall
phone call in a couple of days for reassessment’s.

Patient Preferences and Information Needs

Older persons grew up in a culture where decision making was more paternalistic.
This may either lead to a lower information need or to a risk for poor communica-
tion. Research indicates that patient preferences and information needs differ
widely. Patient information should target older patients’ needs, in order to prepare
them to the prescribed treatment and to help them deal with adverse effects [7].

The majority of older adults must also cope with growing limitations in the phys-
ical and cognitive functioning along with age progresses. However cognitive decline
due to aging, may limit the understanding and memorization of complex informa-
tion; this might imply that the need for further information may be inhibited [8]. As
a result of this, patients may feel distressed due to the difficulties in understanding
what is happening along their clinical course. In the communication with family and
friends, stress can also worsen when patients become incapable of understanding
the consequences of their decisions [9].

Older patients have unmet communication needs as serious gaps in recalling and
understanding may occur during psychological and physical health crisis [9]. A pos-
sible explanation for this is that older adults have unique language, cognitive, psy-
chological, and social issues that affect their own health ability to read and write
[10]. Unfulfilled information needs may cause non-compliance, and this is an
important risk factor for the outcome of the medical treatment.

Patient’s coping strategies have been described as influencing their information
needs [11]. Each single individual will differ in his/her coping styles (and informa-
tion needs): this can influence the patient’s requests and behaviour. According to
Miller et al. [12], individuals can use two main cognitive coping styles in dealing
with cancer and other health threats: monitoring (attending to) or blunting (avoid-
ing) potentially threatening information. Individuals may use either coping style at
different moments [12]. Patients fare better (psychologically, behaviourally, and
physiologically) when the information they receive about their medical condition is
tailored to their own coping style: generally those with a monitoring style tend to do
better when given more information, and those with a blunting style do better with
less information. To explicitly judge patients in advance on their preferences, the
following questions may be helpful: ‘Do you generally think ‘I want to know every
detail’ or do you tend to say ‘T’ll will just see what is going to happen’? [13].

Regardless of the monitoring style, patients who are pessimistic about their
future or who have uncontrollable medical situations, may require additional emo-
tional support to help them deal with their disease [14].

The meaning of life rests on the belief that life is worth living and suffering can
be valuable [15]. Meaning of life refers to the value and purpose of life, important
life goals, and for some, spirituality [16]. Meaning enriches life. Several studies
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show that patients who report more meaning in their life during their cancer
diagnosis also report less distress better physical health, better mental health and
may be associated with mortality [15-17].

Patients with cancer often experience feelings of reduced QoL, sadness, hope-
lessness and spiritual distress, such as an evaluation of one’s past and problems with
finding a new meaning in life while suffering from a sometimes incurable disease.
A cancer diagnosis and the associated intensive medical treatment profoundly con-
front people with the limits of their existence and death. Meaning of life can con-
tribute to effective coping. Research on facilitating meaning-making is still in an
early stage. Several studies are presently ongoing.

Nursing Role

» To assist patients to understand their treatment options, to prioritize information
needs, and to help them deal with adverse effects.

» To discuss concerns and communicate their care needs.

» To navigate through the healthcare system for symptom management.

* To learn ways of coping with the emotional and existential issues.

Social Support and Caregiving by Family

Most of the older people can function independently. They have successfully man-
aged to adapt to the changed circumstances. This is called ‘successful ageing’.

However, as age progresses, social relations and contacts often decrease. Older
people lose out a lot. Older people are not employed anymore. Old friends and nearer
relatives have also aged; they might also perceive same problems. A reduced mobil-
ity can also prevent older patients from going outdoors; friends and near relatives
may also become ill or die. When, as a result of comorbidities or of the malignant
condition (sudden) functional decline takes place, the social network of the older
patient may further decrease. Moreover, the communication with others may become
more critical because of problems with hearing, seeing, or cognition. The loss of (in)
formal roles and contacts makes the elderly more vulnerable. Because of these above
mentioned circumstances the elderly can feel depressed or socially isolated.

Research has shown that the degree in which people receive support from their
direct social surroundings relates strongly with perceived health. People with good
social contacts have less health problems and can manage sickness better. The lack
of social relations has also been correlated to a higher mortality rates and a shorter
survival [18]. If the patient is emotionally better supported by his environment, this
patient is more likely to adapt better, physically and mentally. This wellbeing plays
arole in allowing the patient to remain at home or being admitted to the hospital or
nursing home/hospice [19].
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Family caregivers are frequently prepared to do everything they can in the best
patient’s interest. Because of this, their own needs are either ignored or exceeded.
Moreover, the daily care of a patient may increase during the course of the illness,
not only in its quantity but also in complexity. When the care is provided by the
partner of the older patient, who most frequently happens to be an older person him/
herself, the reaction to this demanding role is likely to be predicted by age, gender,
cultural background, ethnicity, socioeconomic status, educational level, personal
health and family dynamics [20].

Case Presentation (Continued) During the visit to the nursing specialist the
social network is mapped. Mr. A can only asks his son for help. Because Mr. A can
do the shopping and cooking himself, neither the son nor Mr. A. can see any major
problems. Mr. A’s son is willing to offer informal care to his father in addition to his
work as an account manager.

Because the son is not always available to accompany his father to the hospital,
Mr. A takes a taxi if his son is not able to accompany him. During each visit to the
outpatient clinic the social network and QoL of both the patient and caregiver is a
recurring topic of conversation.

Family caregivers of cancer patients often deliver a considerable part of the care
themselves. They perform nursing tasks (administer medication, injections or
enteral feeding, assist with activities of daily living), domestic tasks, coordinate the
needs and give emotional support.

Looking after an ill spouse, a parent or a close relation can give positive feelings
such as satisfaction and self-respect, as well as gratitude and love for the other one.
The relationship with the patient can be strengthened with activities such as direct
communication, psychical contact, laughter, effective problem solving and spend-
ing time together.

Providing care to a relative can also be difficult or incriminating. Frequently, the
need for care arises suddenly; there is hardly any time to think about the conse-
quences of giving care to a loved one and family caregivers are usually unprepared
for such tasks. Decisions must be taken rapidly and sometimes the patient’s clinical
situation worsens of a sudden. Family caregivers are confronted with high physical
and emotional demands: sometimes financial issues, or the disease itself, creates
cognitive and emotional disruptions [19, 21]. They themselves are therefore at risk
of illness or burn out and can experience physical, mental, and behavioural com-
plaints [19]. Burden on family caregivers is one of the risk factors for the abuse of
older persons [22]; a right for support on their own needs should thus be taken into
consideration for family carers [19]. When the patient is hospitalised, family carers
may experience a far less cooperative approach with the healthcare professionals.
This can be explained by the undefined boundaries between formal and informal
care, the lack of good information and consultation, or the lack of being involved
at the treatment of the patient. Also, family carers have often reported lack of edu-
cation and skills to deliver their patients’ care as well as a lack of social support
[21]. All of these can become a burden and strain between the patient and family
carers [21].
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Quality of Life of Family Caregiver

The experienced QoL of the family carers is affected at an early stage of the disease
[23]. Family carers of patients with leukaemia have identified the burden and dis-
ruptiveness as their most important concerns for QoL. Key factors for their well-
being are expression of feelings, household maintenance and family support [21].
Sometimes, caregivers do not know how to coordinate care [21]. Research has
shown that the learning needs of a caregiver were education and information about
giving medications, managing side-effects and managing symptoms such as pain,
nausea, vomiting and fatigue. Also, communication, getting support, and positive
nursing attitudes are important items for the QoL of caregivers [21]. Several instru-
ments have been developed to measure the QoL of caregivers. One of these is the
Caregiver Quality of Life Index-Cancer (CQOLC). This self-reporting instrument
has a good test-retest reliability (0.95) and an internal consistency (0.91) and also
has a sufficient validity [24]. A better mental health status is associated with an
improved QoL. The Patient’s emotional problems and his deteriorating performance
status associate to a worse QoL of the family carrers [25].

There are different types of support, such as everyday emotional support, emo-
tional support with problems, appreciation support, practical support, social com-
panionship and informative support. Everyone needs everyday support in a certain
way. The need for the type and the quantity of support depends on the phase of the
illness. The quality of life and quality of care of the patient also depends on the
wellbeing of the caregiver.

Nursing Role

» To recognize the educational and psychological needs of FCs.

* To provide adequate information, not only about chemotherapy or supportive
care, but also about the FCs own health risks.

» To give instruction on how to address common problems.

* To manage the caregiver by offering interventions.

» To give practical support.

* To identify when the FC needs time, every now and then, for himself.

» To prevent physical and mental health problems in caregivers.

* To identify the best person whom the patient can rely for support.

* To encourage the FCs to receive assistance from friends and formal caregivers.

* To monitor and evaluate the caregiver’s mental health, emotional distress and
QoL.

Case Presentation, Continued Initially the Multiple Myeloma responded very
well to the MPV cycles. After 12 months Mr. A renal function worsens due
to progressive Multiple Myeloma. Because of the extreme fatigue, and the malaise
Mr. A needs more care at home. His son regrets it very much but he is not able to
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give the care his father needs. After discussing if there is really no assistance to be
expected from friends the nurse has to inform Mr. A and his son the possibilities of
formal care.

Conclusion

Haematologists, geriatricians, and nurses are involved in the care of older patients.
It is important that all disciplines work together and in an harmonised way. Nurses
are in a position to assess all aspects that can be impacted by aging, and to monitor
the impact of the disease and treatment on patients’ and caregivers’ QoL. Nurses are
also crucially important in supporting and providing interventions to assist patients
and (family) caregivers.
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Chapter 15
General Considerations on Treatment in Older
Patients with Hematological Malignancies

Pierre Soubeyran, Camille Chakiba, and Anne-Sophie Michallet

Introduction

Standard treatment relates to disease, not to patients. The question in older patients
is consequently most often to adapt standard treatment to the specific situation of
the patient through a strict evaluation of risks and benefits since higher risks may
consume benefits.

The obvious approach is to propose dose reductions although it will decrease
both risks and benefits. In this case, methodological validation will be hampered by
the absence of standard treatment since it is, by definition, not feasible. The objec-
tive of trials will be mainly the search for the treatment which offers the best risks /
benefits ratio. Another alternative — which can be proposed as a second step — is to
replace potentially toxic drugs by new, less toxic, compounds — mainly targeted
therapies — to maintain benefits while decreasing risks. In this case, it will be neces-
sary to perform phase III trials to compare the new candidate combination to the
best adapted standard treatment (at a level which yields low level toxicity).
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All along this process, to develop this strategy, we need to control risks and to
precisely define endpoints. Major endpoints in the elderly include, beside control of
disease, maintenance of quality of life and autonomy and limitation of treatment
toxicity to a minimum. All these endpoints should be taken into account to manage
older patients but their hierarchical importance will depend on the health status of
the individual patient. For fit patients, thanks to a longer life expectancy and lower
risks, the primary objective can be to control or even (in a limited number of
diseases) cure disease, while in unfit patients, the primary endpoint is to maintain
quality of life and autonomy.

The experience of geriatricians can be of major help in this field. Indeed, in a
large cohort of 12,480 community-dwelling elders, Mohile et al. [1] showed a
higher prevalence of functional impairment, geriatric syndromes and frailty, as
defined by Balducci criteria [2] or VES13 questionnaire [3], in patients with a
personal history of cancer as compared to respondents without a cancer history.
Furthermore, cancer patients had lower self-rated health. However, this evaluation
process is time-consuming. Comprehensive geriatric assessment has the necessary
capacity to foresee frailties in major geriatric domains such as dependencies,
nutrition, mood and falls. Geriatrician’s conclusions will allow onco-hematologists
to decide how to adapt standard treatment to make it as secure as possible. However,
the introduction of this new medical competence in the onco-hematological deci-
sion process is not that simple. Decisions cannot be based on thresholds of the score
of various questionnaires but should implement the interpretation of the results by
an experienced geriatrician, so-called comprehensive geriatric assessment (CGA), a
long, time-consuming, process. Consequently, many teams cannot afford this fur-
ther pre-treatment evaluation. A potential solution is to begin the evaluation by a
screening questionnaire which will allow restricting the application of the complete
procedure to the only patients who may need it. This approach is now reaching
consensus in the Geriatric oncology community [4].

Finally, after the identification of patients at risk and the adaptation of the onco-
logical treatment, geriatricians are able to offer patients interventions to compensate
for their inabilities and frailties. Indeed, geriatric management improves outcome in
the general population [5]. However, evidence of the effectiveness of this ressource-
consuming and thus expensive process is missing in the oncology setting [6] so that
it cannot be introduced in the daily practice without previous demonstration of its
effects.

Selection Procedure: Search for Factors Predictive of Early
Adverse Events

The major objective is to identify, among available baseline data, a limited number
of factors which will allow to classify patients according to risks in order to deter-
mine which treatment can be reasonably proposed i.e. full dose standard treatment
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(fit), reduced standard treatment (vulnerable or intermediate) or tailored treatment
(frail). Treatment decision will depend on the risk of early events (death, toxicity,
functional decline for example) and on the expected life expectancy to be balanced
with chances of tumor control (which are disease-specific and will not be analyzed
in this chapter).

Classification of patients by either physician’s judgment or CGA results, although
highly correlated, shows different results with a major underestimation of the frail
population by physician’s judgment as shown in a prospective series of 200 patients
[7] in which the proportion of fit, vulnerable and frail patients were respectively
64.3,32.4 and 3.2 % by physician’s judgment and 25, 25.5 and 49.5 % according to
Balducci’s classification [2]. Furthermore, some recent data tend to show that the
geriatric approach is more valid to identify palliative patients who will not benefit
from standard therapy [8]. In a prospective series of 84 consecutive patients with
previously untreated diffuse large B-cell lymphomas, patients were classified as fit
or unfit either by hematologists, according to standard criteria, or by geriatricians,
according to four criteria, age, ADL, CIRS-G and occurrence of geriatric syn-
dromes. Geriatric results were blinded to the hematologists. Proportion of unfit
patients was again different (26 % for physicians, 50 % according to geriatric clas-
sification). Geriatric criteria appeared more efficient to predict prognosis since
patients classified as fit by the physician — and treated accordingly — but frail with
geriatric assessment, behaved as patients classified as unfit by the two methods in
terms of survival. Another proposal for classification of elderly patients with diffuse
large B-cell lymphoma has been proposed by Spina et al. [9] based on the ADL and
IADL. However, in a selected population of patients with favorable outcome, no
real conclusion can be drawn in the absence of comparison with current daily
practice.

Overall, data in hematological malignancies are limited and results observed in
other kinds of cancer will be also considered.

Some authors searched for factors to predict survival at various time points in the
general population [10, 11]. Based on large series of patients, including validation
cohorts, they are robust and discriminate efficiently population with different life
expectancy. All include cancer among significant risk factors. Scores of Lee et al.
[10] and Schonberg et al. [11] are currently studied in the field of oncology to deter-
mine whether they can help in the treatment decision process.

In patients with various types of malignancies, correlations between the severity
of comorbid conditions and diverse outcomes have been observed in various types
of cancer including colorectal [12] and breast [13] carcinomas. Furthermore, results
of geriatric assessment have demonstrated prognostic value on survival. In a series
of 83 patients with advanced ovarian cancer, Freyer et al. demonstrated the
prognostic value of disease stage but also of geriatric depression scale and of the
number of medications [14]. In a series of 364 patients with various types of cancer
including one third of lymphomas, the risk of early death (within 6 months of treat-
ment initiation) was predicted by disease extension, sex, mini nutritional assess-
ment and time get up and go [15].
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The second important event to predict is certainly toxicity which can depend on
treatment intensity on one hand and on patient’s health status on the other hand. The
only problem is to define the clinically significant threshold that is the one above
which the treatment has to be considered either too intense i.e. the endpoint. As
often, the analysis of the literature is hampered by the variety of endpoints chosen,
from all high grade toxicities to only severe toxicities (with various definitions) and
toxic deaths.

Gomez et al. [16] search for predictive factors of treatment-related mortality in a
retrospective series of 267 consecutive patients older than 60 with diffuse large
B-cell lymphoma treated by CHOP chemotherapy. Geriatric factors were not
included and poor performance status was the only independent predictor of
treatment-related death. Of note, increased age was not predictive. This result obvi-
ously leads to consider that geriatric assessment results which have been demon-
strated as superior to performance status assessment should be scrutinized [17].
Many other studies focusing on toxicity predictors were not restricted to hemato-
logical cancer. Two major series targeted high grade toxicity. Hurria et al. [18]
selected grade 3-5 toxicities as endpoints in a large series of 500 patients. Various
factors were identified among which age, biological data (creatinine clearance and
hemoglobin level), chemotherapy description (dose intensity, number of drugs) and
geriatric status (hearing, falls, medications, walking and social activities). Depending
on the risk score, grade 3-5 toxicity rate varied from 25 to 89 %. Of note, perfor-
mance status was not predictive of toxicity risk. Extermann et al. [19] analyzed
separately grade 4 hematological and grade 3—4 non-hematological toxicities in a
series of 518 evaluable patients. Factors such as age, diastolic blood pressure, per-
formance status, LDH level, chemotherapy toxicity score were predictive together
with IADL, MMS and MNA. The final risk score predicted hematological toxicity
risk from 7 to 100 % and non-hematological toxicity rate from 33 to 93 %.

Another approach is to define clinically significant toxicity with different end-
points such as unplanned hospitalization or functional decline during treatment. In
a series of 354 evaluable patients older than 70 with various kinds of cancer before
chemotherapy, including 110 lymphomas, we defined severe toxicity as unplanned
hospitalization during treatment [20]. Forty-seven patients experienced unexpected
hospital admission. Patients with low platelet count and low MNA score had a sig-
nificant higher risk for treatment-related hospitalization (OR 3.763 and 4.194
respectively). Adaptation of chemotherapy schedule and doses by the investigator
reduced significantly the risk of hospital admission (OR 0.509). In the same series
of patients, we searched for factors predictive of functional decline (defined as a
decrease of 0.5 points or more on the ADL scale between baseline and the second
cycle of chemotherapy) [21]. With 50 patients experiencing functional decline
among 299 evaluable patients, high baseline GDS and low IADL were independently
associated with increased risk of functional decline. In a series of 123 patients with
colorectal cancer included in a randomized phase III trial, Aparicio et al. [22]
searched simultaneously for predictive factors of three different events, grade 3—4
toxicity, dose-intensity reduction and unexpected hospitalization. Predictive factors
for grade 3—4 toxicity were experimental arm, MMSE and IADL scores while
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experimental arm and abnormal alkaline phosphatases were identified for
dose-intensity reduction and MMSE and GDS for unexpected hospitalization.
Freyer et al. [14] considered severe toxicity to be at least one event among febrile
neutropenia, grade 4 neutropenia, early treatment withdrawal or re-hospitalization
for more than 7 days because of grade 3/4 toxicity. In their series of 83 patients older
than 70 with advanced ovarian cancer, they demonstrate that depression, depen-
dence and poor performance status were predictive of severe toxicity.

Comparison of the different series is somewhat difficult since they did not use
the same tools and sometimes did not include important dimensions of geriatric
assessment which were considered major in other series. Overall, beside expected
factors such as type and dose of chemotherapy or performance status, geriatric
assessment data appear to add useful information. Functional impairment (IADL)
but also nutrition (MNA), mood (GDS) and cognitive status (MMSE) may be of
crucial importance.

Beside a global approach of toxicity risk, specific toxicities may be considered in
the elderly. This includes cardiac toxicity and neurological toxicity. Overall data are
limited but deserve consideration. It appears that risk of congestive heart failure was
related, as expected to anthracycline treatment, but also to other co-factors among
which hypertension, diabetes, coronary artery disease or age [23-25]. Furthermore,
in a series of 109 patients treated with various types of chemotherapy, Tofthagen
et al. [26] analyzed factors predictive of falls and found that number of cycles and
loss of balance were independent predictors.

Among possible predictors of crucial events during treatment of elderly with
cancer, biological factors can be of importance.

C-reactive protein (CRP) has been found predictive of survival in various kinds
of cancer including colorectal [27], gastric [28] and prostate cancer [29]. IL6 level
also appeared to have prognostic value in gastric [28] and prostate cancer [29].
Combination of CRP and albumin levels, the modified Glasgow prognostic score
[30], have been shown to have prognostic value across all types of cancer including
hematological cancer (974 cases).

Indeed, nutritional and inflammatory status are known to be associated with
severe hematological toxicity but the data from Alexandre et al. [31], from a series
of 107 patients, were not focused on elderly patients (median age: 56; range 33-75).
The results of Zauderer et al. [32] are thus more specific and also confirm that base-
line albumin <3.5 g/dL and anemia were associated with grade 3—5 chemotherapy-
associated toxicity.

Finally, data gathered from the literature demonstrate that geriatric assessment
adds to other classical factors to predict early death or survival, toxicity, whatever
the definition retained, or functional decline. All dimensions of geriatric assessment
may have prognostic value although some domains may prevail. Consequently,
baseline geriatric evaluation may help physicians better anticipate potential adverse
events which may occur during treatment and thus help him take the right decision
about treatment intensity and possible interventions. Yet CGA cannot be offered to
all elderly cancer patients since it is time-consuming for physicians and nurses
which makes it unaffordable for community hospitals and small cancer hospitals
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while, in France, 68 % of cancer patients are treated in non-academic hospitals.
Consequently, search for a tool to identify patients who can benefit from CGA
becomes evident and is the current consensus [4].

This has made the development of shortened instruments essential [4, 33]. To be
acceptable for the whole community, such instruments should be performed shortly
(less than 10 min) by a nurse or physician trained for the tool completion but not
necessarily in geriatry. A few instruments have been identified among which VES13
and G8 are the most studied.

Again, the recurrent question is about the methodology of studies and whether
they are comparable or not. The major question is the endpoint which has to be
clinically meaningful. As for the above mentioned studies, patients to be detected
are those who are exposed to high risk of adverse events such as early death, life-
threatening toxicity or functional decline during treatment. Yet, for obvious practi-
cal reasons, most series use geriatric assessment questionnaires. Furthermore, each
series uses its own set of questionnaires and sometimes omit a few dimensions of
assessment. Consequently, comparison between series may be somewhat difficult.
The next question is about the threshold to classify a patient in the at-risk group.
Most of the time, two different thresholds have been proposed i.e. either at least one
or two abnormal questionnaires. However, no one did evaluate whether one thresh-
old is superior to the other in terms of outcome. The question remains thus opened.
Finally, this approach, which uses questionnaires only, allows for easy and repro-
ducible studies but the absence of relationship with clinical outcome makes possible
that the population identified does not appropriately fit to our needs.

VES13 (Table 15.1) was originally designed to predict functional decline or
death over a two-year period in community-dwelling elders [3]. It has been vali-
dated in a large series of 6,205 Medicare beneficiaries. It has been later proposed to
be used as a screening tool for older patients with prostate cancer [34]. In this series
of 50 patients, geriatric assessment included ADL (Activities in Daily Living),
IADL (Instrumental ADL), SPPB (Short Physical Performance Battery), CALGB
adaptation of the Charlson comorbidity index, number of medications, RAND MOS
(Medical Outcomes Study) social support scale and Short Portable Mental Status
Questionnaire. Abnormal geriatric assessment was defined as at least two abnormal
questionnaires. With the usual VES13 threshold of 3 (questionnaire deemed abnor-
mal if score is 3 or above), sensitivity was 72.7 % and specificity 85.7 %. VES13
was then analyzed in a large series of 419 patients by Luciani et al. [35]. With a
geriatric assessment including CIRS-G, ADL, IADL, MMSE and MNA but omit-
ting risk of falls and depression, sensitivity and specificity were respectively 87 and
62 % versus CGA. One third of patients were abnormal as regards to CGA while
53 % had abnormal VES13. The ONCODAGE study evaluated two screening ques-
tionnaires, G8 and VESI13 [36]. 1,688 patients were included and 1,435 were
eligible and evaluable. Geriatric assessments included CIRS-G, ADL, IADL,
MMSE, GDS15, MNA and Time Get up and go. For VES13, sensitivity and speci-
ficity were 68.7 % (95%CI [66.0 %; 71.4 %]) and 74.3 % (95%CI [68.8 %; 69.3 %])
respectively. For G8, sensitivity was higher at 76.5 % (95%CI=73.9-78.9 %) and
specificity lower at 64.4 % (95%CI1=58.6-70.0 %).
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Table 15.1 The VES13 questionnaire [3]
1 Age.
SCORE : 1 point for age 75 - 84,
3 points for age z 85
2. In general, compared toother people your age, would you say that your health is:
0 Poor* (SCORE = 1 point)
01 Fair* (SCORE = 1 point)
O Good
1 Very good
1 Excellent
3 How much difficulty, on average, do you have with the following physical activities?
No Alittle Some ;r:iot Tf Unable to do
difficulty | difficulty | difficulty iHiculty
a. Stooping, crouching or kneeling?
b. lifting or carrying objects as heavy as 10 u] n] o 1 *
pounds?
c. reaching or extending arms above shoulder o o*
level ?
d. writing or handling and grasping small objects? o
e. walking a quarter of mile 7 B o o B o
f. heavy housework ssuch as scrubbing floors or o o*
washing windows ?
Score : 1 point for each * response in Q3a to f.. Maximum of 2 points.
4, Because of your health of physical condition, do you have any difficulty...
ER Shopping for personal items (like toilet items of medicines) 7
[YES — Do you get help with shopping 7 [ YES* ONO
ONO
T DONT DO — Is that because of your health 7 O YES* ONO
b. Managing money (like keeping track of expenses or paying bills) 7
U YES — Do you get help with managing money ? CYES OINO
ONO
0 DON'T DO — Is that because of your health? O YES* ONO
C Walking across the room (USE OF CANE OR WALKER IS OK) 7
O YES — Do you get help with walking? O YES* ONO
ONO
0 DON'T DO — Is that because of your health? O YES* ONO
d. Doing light housework (like washing dishes, straightening up, or light cleaning) ?
CYES — Do you get help with light housework? COuUl* O NON
ONO
O DONT DO —+ Is that because of your health? OYES* 1NO
e Bathing or showering 7
CYES — Do you get help with bathing or showering? YES* NO
O NO
0 DONT DO — Is that because of your health? OYES* O NO

SCORE : 4 POINTS for one or more * responses in Q4a through Qde



260 P. Soubeyran et al.

In a series of 400 patients older than 70 with cancer, Luciani et al. [37] studied
the SOF (Study of Osteoporotic Fractures) index versus geriatric assessment
including 7 questionnaires. Geriatric assessment included CIRS-G, number of
medications, ADL, IADL, MMSE, social status assessment and MNA thus omitting
evaluation of mood. Risk of falls was not included in geriatric assessment
(as endpoint) but SOF has been demonstrated to predict risk of falls and fractures.
Abnormal gold standard was defined as one or more abnormal domains. The SOF
index includes three components (5 % or more weight loss during the preceding
year, inability to rise from a chair five times without using the arms, negative answer
to the question “Do you feel full of energy?”). The index is considered positive if
two or more of the three components are present. Overall, 68.2 % of patients were
classified as unfit according to geriatric assessment and 67.8 % according to
SOF. Sensitivity and specificity of SOF were respectively 89 % (95 % confidence
interval (CI): 84.7-92.5) and 81.1 % (95 % CI: 73.2-87.5).

In a large series of 259 patients older than 70 with mainly breast and digestive
tract cancer, Biganzoli et al. [38] tested two tools, VES13 and CHS (Cardiovascular
Health Study). CHS includes the study of five parameters: unintentional weight loss
in the past year, self-reported exhaustion, weakness (grip strength), slow walking
speed and low physical activity. Patients are considered frail if they have three or
more abnormalities, pre-frail if they have one or two and fit if all CHS parameters
are normal. CGA included CIRS-G, ADL, IADL, MMSE, GDS and MNA. Risk of
falls was not studied. The CGA was considered impaired in the presence of abnor-
mal results in >1 domain. Finally, 47, 75 and 66 % were considered impaired
according to VES13, CHS and CGA respectively. Sensitivity and specificity of CHS
were respectively 87 and 49 % versus 62 and 81 % for VES13. Great variability in
specificity of CHS was observed within subgroups.

The G8 questionnaire (Table 15.2) has been developed for the purpose of screen-
ing for cancer treatment in a prospective series of 364 consecutive patients with
various types of cancer including lymphoma (110 patients) [39]. A cut-off value of
14 provided a good sensitivity estimate (85 %) without deteriorating specificity
(65 %). To validate this questionnaire, we launched the Oncodage study in 23 geri-
atric oncology centers in France [36] (see above). Overall, 1,688 patients have been
accrued and 1,435 were eligible and evaluable. Sensitivity was 76.5 % and specific-
ity 64.4 %. The reliability of the questionnaire was good with a kappa coefficient of
0.64 (95%CI: 0.61-0.70). The time required to complete the questionnaire was, on
average, 4.4 min (x2.8) and 98.7 % completed it in less than 10 min. Multivariate
analysis showed that, together with sex, stage and performance status, G8 was pre-
dictive of one-year survival. Another study including 937 prospective patients with
various types of cancer including hematological malignancies, confirmed the strong
prognostic value of the G8 questionnaire [40]. Geriatric assessment included living
alone, ADL, TADL, MMSE, GDS-15, MNA score and presence of at least one
comorbidity on the Charlson comorbidity index (risk of falls omitted) and
abnormality defined as two or more abnormal questionnaires. G8 was evaluated
as a screening tool and showed 86.5 % sensitivity and 59.3 % specificity.
fTRST (Flemish version of the Triage Risk Screening Tool) was also proposed for
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Table 15.2 The G8 questionnaire [39]

Items

A. | Has food intake declined over
the past 3 months due to loss of
appetite, digestive problems,
chewing or swallowing

difficulties?

B. | Weight loss during the last 3
months

C. | Mobility

E. | Neuropsychological problems

F. | Body Mass Index (BMI (weight
in kg)/(height in month [2])

H | Takes more than 3 medications
per day

P | In comparison with other people
of the same age, how does the
patient consider his/her health
status?

Age

Total score

261

Possible answers (score)

0: Severe decrease in food intake

1: Moderate decrease in food intake
2: No decrease in food intake

: Weight loss >3 kg

: Does not know

: Weight loss between 1 and 3 kg
: No weight loss

: Bed or chair bound

: Able to get out of bed/chair but does not go out
: Goes out

: Severe dementia or depression
: Mild dementia or depression

: No psychological problems
BMI< 19

: BMI=19 to BMI <21
BMI=21 to BMI < 23

: BMI=23 and >23

Yes

No

0: Not as good

0.5: Does not know

1: As good

2: Better

0: >85

1: 80-85

2: <80

0-17

screening. Sensitivity was 91.3 % and specificity was 41.9 % with a threshold for

abnormality defined as >1.

Overall, definition of abnormal CGA was based on various combinations of

questionnaires and evaluations leading to a proportion of frail patients of 30 [35] to
94 % [39]. Furthermore, all series focused on a number of abnormal questionnaires
as a target although outcome measures would be much preferable. Considering the
screening test, the proportion of frail patients varied from 47 [38] to 82 % [39]. It
appears that these proportions highly depend on the characteristics of the population
screened which highly varies from one study to the other.

Additional tools are available, such as the Barber Questionnaire that was devel-
oped as a screening procedure for older adults in general practice [41], but results
reported for older adults with breast cancer are disappointing [42]. Further geriatric
tools have been proposed for screening purposes such as the short CGA [43], the
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abbreviated (a)CGA [44], and the Groningen Frailty Index (GFI) [45]. However,
overall, most of these instruments have only been presented in feasibility or pilot
studies [46], and initial results suggest that they miss too many cases of vulnerable
patients [47].

A recent systematic review [48] compared all available screening methods to
CGA and reported a median sensitivity for the VES-13 of 68 % (range 39-88 %),
and median specificity of 78 % (range 62—100 %) while corresponding results for
G8 were 87 and 61 %. A task force has been recently launched by the SIOG
(International Society of Geriatric Oncology) to systematically review currently
available results on screening tools.

Once screened as frail, patients deserve further attention from their hematologist.
CGA is the most obvious solution to propose. However, it may not be possible in all
cancer centers depending on the availability of geriatricians. Consequently, other
solutions should be considered. This includes increased medical attention from the
hematologist such as thorough evaluation of comorbidities, precise evaluation of
major functions such as renal and hepatic systems, consideration of nutritional,
socio-economic, mood and cognitive conditions of the patients through the involve-
ment of the health professionals of the supportive care team. Another proposal can
be a two-step process including screening tool performed in the oncology setting,
then a second step performed by geriatric teams, which can be the whole CGA or a
specific geriatric tool that remains to be developed. This may be also the evaluation
of the patient by a geriatrician which may lead to further intervention to correct
identified impairments. Yet, the impact of geriatric intervention in cancer patients is
not yet demonstrated. One randomized trial showed significant improvement of sur-
vival with home care intervention performed by advanced practice nurses [49] but
only in an unplanned sub-analysis on patients with advanced stages of cancer.
Further trials showed some benefits of interventions (more appropriate management
[50], quality of life [51, 52], physical functioning [51, 53-55]) but there was no
reported impact on survival. Furthermore, some of these studies were not exclu-
sively focused on older patients [53, 55]. Finally, the validity of geriatric interven-
tion is not demonstrated up to now and our community should perform randomized
controlled trials in the near future to solve this question.

Selection Process in Hematological Malignancies

Overall, it is now possible to foresee what should be the selection procedure to
identify frail patients before treatment of hematological malignancies. However, the
whole procedure has to be adapted to the hematology setting. Indeed, when the
disease can be cured, even with attenuated treatment, it is not possible to decide
whether treatment will be palliative or curative based on a screening test, whatever
its performances. The question is particularly tricky in the unfit elderly. Diffuse
large B-cell lymphoma is such a disease. Some series have already proposed to
select patients with geriatric assessment. Tucci et al. selected patients with four
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Table 15.3 Comparison of unfit patients as selected by two different approaches

Italian trial [59] EORTC trial [56]
Number of patients 30 32
Median age (range) 83 (70-96) 78.5 (70-92)
>80 years old 73 % 345 %
PS 24 60 % 69 %
Geriatric assessment
Older than 80 73 % 343 %
Dependent in one ADL or more 56 % 53 %
Severe comorbidities 43 % 18.7 %
Lymphoma characteristics
Stage III or IV 56.5 % 50 %
Elevated LDH 46.5 % 66 %
aalPI 2-3 56.5 % 72 %
International Prognostic Index (IPI)
Age-adjusted IPI 56.7 % 72 %
Performance status 2—4 60 % 69 %
Stage Il or IV 56.6 % 50 %
Elevated LDH 46.7 % 66 %
Treatment results
Neutropenia grade 3/4 133 % 22 %
Toxic deaths 3 3
Overall response rate 40 % 44.5 %
Complete response rate 10 % 18.5 %
Median survival 10 months 10.1 months

parameters: age, ADL, CIRS-G and occurrence of geriatric syndromes in a
prospective series of 84 evaluable patients [8]. This procedure was blinded to the
physicians who classified patients as fit or unfit on usual criteria. Indeed, geriatric
criteria appeared more efficient to predict prognosis than physician evaluation.

A few prospective trials have been proposed in a search for optimal treatment for
frail patients. In the EORTC 20992 phase II trial [56], we proposed to vulnerable/
frail patients a cautious strategy including the well-known COP regimen with its
low toxicity profile, specific chemotherapy dose adaptations and geriatric assess-
ment. Among 32 registered patients, 27 were evaluable for efficacy and toxicity.
Main characteristics of the patients are outlined in Table 15.3. As expected, results
were poor with quite a low response rate, short median survival, but also, despite all
precautions, four severe toxicities (three toxic deaths and one febrile neutropenia)
(Table 15.3) leading to early termination of the trial. Yet specific precautions were
proposed to reduce toxicity including upfront dose reductions based on baseline
blood counts, creatinine clearance and performance status. Furthermore, chemo-
therapy doses were reduced during treatment (and maintained thereafter as already
performed in another elderly-specific trial [57]) according to specific toxicities
including, among others, febrile neutropenia, but also significant weight loss and
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degradation of autonomy. These precautions were efficient since only seven patients
experienced grade 3 or 4 neutropenia (22 %). However, as observed in the retro-
spective series of Thieblemont et al. [58], three of them experienced febrile neutro-
penia and two died thus highlighting again the real frailty of these patients. Finally,
geriatric evaluation data showed the specificity of the selected population with
53 % ADL-dependent, 81 % IADL-dependent, 94 % high GDS15 (>6), 37.5 %
MMS <24.

In a prospective trial of 30 patients, Monfardini proposed a cautious treatment
with vinorelbine and prednisone at reduced doses [59]. In a population of patients
with adverse features (Table 15.2), again, outcome was poor with 10 % complete
response rate and 10 months median overall survival. Although toxicity profile
appeared quite favorable with only 13.3 % grade 3 and 4 neutropenia, 3 toxic deaths
occurred because of cardiac failure (Table 15.3).

Peyrade et al. selected patients older than 80 as the sole unfit criteria [60] and
proposed R-miniCHOP. Although selection was not based on health status, it was a
large series of 150 patients with a median age of 83 ranging from 80 to 95. Results
were good for such a population with 29 months median survival. An important
result of this trial is certainly to show that factors such as albumin level and IADL
score have prognostic value which appears to be superior to the International
Prognostic Index in the elderly.

These results show that a significant proportion of patients can benefit from
adapted chemotherapy and that some patients can even be cured (or at least their
tumor controlled until death) with low dose treatment despite adverse prognostic
features at baseline.

Finally, it is necessary to stress a point which is particularly accurate in aggres-
sive lymphoma. Indeed, many patients will be classified as unfit because of impaired
performance status. This can be related either to lymphoma or, sometimes, to other
comorbidities. In the first situation, improvement can be expected if treatment
response can be obtained. In the second one, hope for a better status will remain
quite limited. A simple way to evaluate this situation is to ask patient or family
about the observed performance status three to six months before lymphoma. This
factor should be taken into account before any clinical decision.

Conclusion

Management of elderly patients with hematological malignancies remains challeng-
ing. Patients’ outcome can be improved through better evaluation of patients’ health
status which results should be combined with complete pre-treatment work-up to
adapt treatment strategies. While treatment of fit patients is largely based on stan-
dard strategy with specific precautions such as use of growth factors according to
guidelines, management of unfit patients should take into account much higher risks
of toxicity and poor outcome. However, proposal of geriatric assessment and inter-
vention can be a solution to reverse critical situation. A first screening test followed,
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for patients screened as frail, by either increased medical attention or geriatric
assessment may be efficient solutions although both the selection procedure and the
interventions to apply once impairments have been identified remain to be more
precisely defined. Yet, tools have been identified with good prognostic value on
major outcomes which should be used to optimize patients’ management.
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Chapter 16
General Consideration on Radiotherapy in Older
Patients with Hematological Malignancies

Youlia M. Kirova

Abstract The highest incidence of non-Hodgkin’s lymphoma (NHL) is in the
60-79 year age group. Close to 30 % of patients with Hodgkin’s lymphoma (HL)
are >60 years old. Multiple myeloma (MM) is also a disease in older patients. Age
is a major prognostic factor for MM, HL and NHL and is included in prognostic
indices. The effect of age is partly due to the co morbidities seen in most elderly
lymphoma patients limiting their ability to tolerate intensive chemotherapy. New
highly conformal irradiation modalities have emerged for treatment of hematologi-
cal malignancies and they are adapted for the treatment of old patients. Helical
Tomotherapy (HT) offers both intensity-modulated irradiation and accurate patient
positioning and was shown to significantly decrease radiation doses to the critical
organs. Here we review some of the most promising applications of helical
Tomotherapy in hematological malignancies. By decreasing doses to the heart or
lungs, helical Tomotherapy might decrease the risk of cardiac toxicity, which is a
major concern in patients receiving chest radiotherapy especially in elderly.
However, new safe and highly highly conformal therapies applied to hematological
malignancies are available for the treatment of hematological malignancies in
elderly.

Keywords Lymphoma ¢ Multiple Myeloma ¢ Helical Tomotherapy ¢ Toxicity
* Elderly

Introduction

Treatment of hematological malignancies is based on systemic chemotherapy and
on biological agents, particularly Rituximab, lenalidomide, thalidomide and other
new agents [1]. Unfortunately, in elderly, some patients can not support the side
effects of the systemic treatments [1]. Radiation therapy still plays a major role in
the management of hematological malignancies, especially in elderly when the
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disease is localized as well as in case of bad tolerance of the systemic treatment.
Its place and modalities for treatment of lymphoma have evolved over recent
decades. First, randomized studies supported reduction of field size and dose radi-
ation in treatment programs for Hodgkin disease [2]. These developments were
encouraged by reports that mediastinal radiotherapy was associated with cardiac
toxicity and second malignancies, particularly when chemotherapy agents were
used concomitantly or sequentially. Second, sophisticated imaging technologies
and new radiation delivery techniques have become available [3]. With the recent
advances in irradiation devices, new intensity modulated irradiation modalities
have emerged. Those offer both increased target dose conformality and improved
normal tissue avoidance. Helical tomotherapy combines inversely planned inten-
sity modulated radiotherapy (IMRT) with on-board megavoltage imaging devices
[4]. In this way, it has become possible to tailor very sharp dose distributions
around the target volumes, close to critical organs [5]. It has emerged as one of the
most promising techniques for IMRT delivery. These techniques are particularly
adapted for old patients because their good tolerance, the sparing of organs at risk
(OAR).

Clinical Applications of Less Toxic Techniques in Elderly

For lymphoma irradiation, it is now the standard of care to use involved-field
radiotherapy rather than the extended radiation fields of the past [6]. In this set-
ting of volume reduction, implementation of new strategies aimed at further
improving target coverage is promising. Helical tomotherapy combines inversely
planned IMRT with on-board megavoltage imaging devices [4]. In this way, it
has become possible to tailor very sharp dose distributions around the target
volumes, close to critical organs. Improving dose conformality around the vol-
umes has become an important end-point for radiation oncologists who are
involved in the treatment of old patients. Dosimetric results from planning stud-
ies of helical tomotherapy have demonstrated its ability in better sparing critical
organs from irradiation, in comparison with more conventional irradiation
modalities. Helical tomotherapy was shown to provide similar target coverage,
and to improve both dose conformality and dose homogeneity within the target
volume. This modern irradiation device allows accurate repositioning and criti-
cal organs visualization. Tomita et al.[7] compared radiation treatment plans that
used IMRT with helical tomotherapy or three-dimensional conformal radiation
therapy for nasal natural killer/T-cell lymphoma. Authors found that IMRT
achieved significantly better coverage of the planning target volume (PTV),
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with more than 99 % of the PTV receiving 90 % of the prescribed dose, whereas
3D-CRT could not provide adequate coverage of the PTV, with only 90.0 %
receiving 90 % (P <0.0001). These results and others demonstrated that helical
tomotherapy could significantly improve target coverage when the PTV was
close to critical organs.

Prospective data with long-term follow-up evidenced that heart dose exposure
may cause cardiac disease and adversely affect quality of life, particularly in
patients with mediastinal radiotherapy for Hodgkin lymphoma [8]. Recent data
reported that helical tomotherapy could decrease radiation dose exposure for
breasts, lung, heart and thyroid gland in patients treated for advanced Hodgkin’s
disease [9].

Since radiation-induced cardiovascular pathology is a major concern in
patients undergoing therapeutic chest irradiation, helical tomotherapy has been
logically investigated for improving heart avoidance. The physiopathology and
manifestations of radiation-induced heart disease may considerably vary accord-
ing to the dose, volume and technique of irradiation, and every effort should be
made to avoid irradiating cardiac structures [10]. In this way, it will be possible
to substantially decrease the risk of death from ischemic heart disease associated
with radiation, which is particularly significant in patients receiving other cardio-
toxic agents, such as anthracyclines. Actually, helical tomotherapy also allows
treatments that would be difficult for conventional radiotherapy machines to
deliver, such as treating mediastinal lymph nodes [11]. Several other promising
applications for helical tomotherapy have emerged. These strategies include
treatment of patients who are at high risk of radiation-induced toxicity because
of individual susceptibility, such as patients with acquired immunodeficiency
[12]. Helical tomotherapy could also be used for decreasing the doses to critical
structures in patients treated with concurrent targeted agents, which might poten-
tially increase the risk of side effects [13] (Figs. 16.1 and 16.2). Moreover, it
permits re-irradiation of relapsed disease, a setting that considerably increases
the risk of consequent delayed toxicity. Introducing helical tomotherapy to the
field of lymphoma may also provide safer and more accurate radiotherapy to
selected patients with bulky residual disease [2]. In other malignancies, our ret-
rospective data in patients with solitary plasmocytoma and multiple myeloma
demonstrated that doses to critical organs, including the heart, lungs, or kidneys
could be decreased [14]. This may be clinically relevant in heavily pretreated
patients who are at risk for subsequent treatment-related cardiac toxicity. High
response rates were also reported and encouraged further prospective assess-
ment, and most patients experienced a complete response prior to stem cell trans-
plantation (SCT). In elderly the localized radiotherapy can be used also in case
of recurrence after SCT.
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Alternative Irradiation Modalities

We have pointed out the potential of helical tomotherapy in the light of our institu-
tional experience. Actually, helical tomotherapy is not the only solution to improve
both dose conformality and dose homogeneity within the target volume, and its
availability remains rather limited (low number of helical tomotherapy devices)
[15] Other IMRT techniques could also be applied for delivering highly conformal
irradiation [16-21]. In 2005, Goodman et al. [18] assessed the feasibility and poten-
tial advantages of linear accelerator based IMRT in the treatment of lymphoma
involving large mediastinal disease volumes or requiring re-irradiation. Compared
to conventional parallel-opposed plans and conformal radiotherapy plans, IMRT
could decrease the dose delivered to the lung by 12 and 14 %, respectively. The PTV
coverage was also improved, compared with conventional RT [18]. Recent dosimet-
ric data demonstrated that the forward planned IMRT technique could be easily
used for improving PTV conformity while sparing normal tissue in Hodgkin’s lym-
phoma [20].

Volumetric modulated arc therapy (VMAT) has also demonstrated its ability in
tailoring accurate dose distributions around the target volumes. Weber et al. com-
pared VMAT to conventional fixed beam IMRT in ten patients with early Hodgkin
disease [21]. They found no difference in levels of dose homogeneity. However, for
involved node radiotherapy, doses to the PTV and OAR were higher and lower with
VMAT when compared to IMRT, respectively.

Finally, the dosimetric advantages of proton therapy could also be used for
reducing the risk of late radiation-induced toxicity related to low-to-moderate doses
in critical organs. Chera et al. [19] compared the dose distribution in Hodgkin’s
lymphoma patients using conventional radiotherapy, IMRT, and 3D proton therapy
in Hodgkin’s lymphoma patients with stage II disease. Authors found that 3D pro-
ton therapy could reduce the dose to the breast, lung, and total body. However, the
availability of proton therapy is very low and only a few patients could benefit from
this highly conformal irradiation modality .

Other treatment modalities, as the electron beams can be used in elderly as safe,
well tolerated and less toxic treatment, especially for cutaneous and orbital lympho-
mas, Fig. 16.3 [22].
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Fig. 16.1 Shows the
distribution dose during
radiotherapy of an old female
patient who was diagnosed
with pelvic lesion from high
grade lymphoma and who
was unable to support the
chemotherapy and rituximab
treatment (she stopped her
treatment after 1 cycle).
Dose-volumes histograms
evidence accurate sparing of
some organs at risk,
especially the digestive
system
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Fig. 16.2 Irradiation using helical tomotherapy of localized recurrence in 75 years old patient
treated for multiple myeloma with chemotherapy and stem cell transplantation (dose
distribution)

Fig. 16.3 Irradiation of low grade lymphoma in 73 old patient using electron beams
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Conclusion

There is growing dosimetric evidence that highly conformal irradiation modalities
may improve critical organs sparing, with clinically relevant consequences.
Prospective clinical evaluation in needed to confirm the potential benefits of highly
conformal therapies applied to hematological malignancies in elderly.
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Chapter 17
Supportive Care in Older Patients
with Hematological Malignancies

Karin Jordan, Berit Jordan, Camilla Leithold, and Jorn Riissel

Abstract The management of hematological neoplasms is particularly difficult in
elderly patients, as non-tumor related life expectancy is highly variable and the
benefit-to-risk ratio for oncological treatments depends on comorbidities and
pharmacological factors. In this patient population an excellent supportive care is of
utmost importance to allow the administration of effective treatment. In this chapter
the supportive care management strategies with a special focus on myelosuppres-
sion, chemotherapy-induced nausea and vomiting, cancer-related fatigue, diarrhoea,
mucositis, cardiotoxicity, neurotoxicity and nutrition will be discussed.

Keywords Supportive Care * Elderly patients e Emesis * Fatigue  Myelosuppression
* Mucositis * Cardiotoxicity ® Diarrhoea * Neurotoxicity ¢ Nutrition

Introduction

Older and younger patients benefit to the same extent from chemotherapy of com-
mon neoplasms, but aging is usually associated with increased risk of short- and
long-term complications of treatment and of cancer itself. Therefore, the challenges
of aging, comorbidities, and polypharmacy require special attention for supportive
care in the elderly to address potential side effects.
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Chemotherapy-induced Nausea and Vomiting

The goal of each antiemetic therapy is to completely prevent nausea and vomiting.
Twenty years ago, nausea and vomiting were common adverse side effects of
distinct types of chemotherapy and forced up to 20 % of patients to postpone or
refuse potentially curative treatment [1, 2]. Continuous research over the past 25
years has led to steady improvements in the control of chemotherapy-induced
nausea and vomiting (CINV).

When evaluating elderly cancer patients for a particular type of chemotherapy,
a number of factors have to be considered; these include co-morbidity,
poly-pharmacy, compliance, possible decrease in organ function and specific risk
factors related to chemotherapy-induced side effects [3].

Classification of CINV

CINV classification is widely agreed upon the antiemetic community. CINV is clas-
sified into three categories: acute onset (mostly serotonin related), occurring within
24 h of initial administration of chemotherapy; delayed onset (in part substance P
related), occurring 24 h to several days after chemotherapy treatment; and anticipa-
tory nausea and vomiting, observed in patients whose emetic episodes are triggered
by taste, odour, sight, thoughts, or anxiety due to a history of poor response to anti-
emetic agents.

Emetogenicity of Chemotherapeutic Agents

The emetogenic potential of the chemotherapeutic agents used is the main risk fac-
tor for the degree of CINV. The emetogenic potential of the chemotherapeutic
agents are classified into four emetic risk groups: high (90 %), moderate (30-90 %),
low (10-30 %) and minimal (<10 %) (the figures in parentheses represent the per-
centage of patients having emetic episode/s when no prophylactic antiemetic pro-
tection provided) [4]. Therefore, the antiemetic prophylaxis is directed to the
emetogenic potential of the chemotherapy (Table 17.1) [5].

Agents such as Lenalidomide, Thalidomide, Nilotinib, Dasatinib and Ruxolitinib
are not classified yet.

Patient Related Risk Factors

Age is an important prognostic factor when dealing with chemotherapy-induced
nausea and vomiting. Several studies have shown that complete response from nau-
sea and vomiting are significantly more frequent in patients over 65 years of age [3].
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Table 17.1 Emetogenic risk of intravenous chemotherapeutic agents

High (emesis risk >90 % without antiemetics)
Carmustine, BCNU

Cisplatin

Cyclophosphamide (>1,500 mg/m?)
Dacarbazine, DTIC

Moderate (emesis risk 30-90 % without antiemetics)

Azacytidine

Alemtuzumab

Cyclophosphamide (<1,500 mg/m?)

Cytarabine (>1 g/m?)

Daunorubicin

Low (emesis risk 10-30 % without antiemetics)
Asparaginase

Bortezomib

Cytarabine (<1 g/m?)

Etoposide i.v.

Gemcitabine

Minimal (emesis risk <10 % without antiemetics)
Bleomycin

Busulfan

Chlorambucil

Cladribine

Cytarabine (<100 mg/m?)

Fludarabine

Hydroxyurea

o-, B-, y- Interferone

Adapted from Refs. [5, 11, 16]

Lomustine
Mechlorethamine
Pentostatin
Procarbazine

Doxorubicin

Imatinib

Melphalan i.v.
Mitoxantrone (>12 mg/m?)
Oxaliplatin

Methotrexat (>100 mg/m?)
Mitoxantrone (<12 mg/m?)
Pegasparaginase
Teniposide

Thiotepa

Melphalan p.o.
Mercaptopurine
Methotrexat (<100 mg/m?)
Sorafenib

Thioguanine

Vinblastine

Vincristine

Vinorelbine

Patient risk factors including further female gender, a history of low alcohol intake,
experience of emesis during pregnancy, impaired quality of life and previous
experience of chemotherapy are known to increase the risk of nausea and vomiting
after chemotherapy.

Co-morbidity

Treatment of elderly cancer patients is often complicated by the circumstance that
elderly have a higher incidence of concomitant diseases, e.g. hypertension. Heart
diseases are seen in approximately 20 % of elderly patients. This should be
considered when treating nausea and vomiting with serotonin receptor antagonists.
For example some serotonin receptor antagonists have been shown to lead to
prolongation of the QTc interval which increases the risk of cardiac arrhythmia.
Diabetes (10-15 % in this population) is frequent in elderly cancer patients and
leads to increased risk of hyperglycemia with corticosteroids and increased risk
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of constipation (side effect of serotonin receptor antagonists, 10—15 %) due to
autonomic neuropathy [3].

Antiemetics

With modern antiemetics, vomiting can completely be prevented in up to 70-80 %
of patients [6, 7].

5-HT3 serotonin receptor antagonists (5-HT3 RAs): The 5-HT3 RAs form the
cornerstone of therapy for the control of emesis with chemotherapy agents with
moderate to high emetogenic potential. Five 5-HT3-RAs, dolasetron, granisetron,
ondansetron, palonosetron and tropisetron are available in Europe. When adminis-
tering 5-HT3-RAs, several points should be taken into consideration [8—10]:

* The lowest fully effective dose for each agent should be used; higher doses do
not enhance any aspect of activity because of the receptor saturation.

* Oral and intravenous route are equally effective.

* No schedule is better than a single dose daily (exception ondansetron) given
before chemotherapy.

Neurokininl receptor antagonist (NK1 RA): Aprepitant-containing regimens
have been shown to significantly reduce acute and delayed emesis in patients
receiving highly emetogenic chemotherapy (HEC) and moderately emetogenic
chemotherapy (MEC), compared with regimens containing a 5-HT3-RA plus
dexamethasone only. Aprepitant is available for oral and as fosaprepitant in the
intravenous administration form and should be administered as indicated in
Table 17.2. Aprepitant is well tolerated. The most common low grade adverse
effects reported during clinical trials include headache, anorexia, fatigue, diarrhoea,
hiccups and mild transaminase elevation. Aprepitant is metabolised by cytochrome
P450 (CYP) 3A4. It is a moderate inhibitor and an inducer of CYP3A4 [11] and has
been shown to cause a twofold increase in the area under the plasma concentration
curve (AUC) of dexamethasone, which is a sensitive substrate of CYP3A4. Potential
interactions with cytotoxic drugs metabolised by CYP3A4 were intensively studied
and did not resulted in clinically significant interactions [12]. However, the potential
interactions should be carefully selected when treating elderly patients.

Steroids, dexamethasone: Although not approved as an antiemetic, dexametha-
sone plays a major role in the prevention of acute and delayed CINV and is an
integral component of almost each antiemetic regimen (Table 17.2). Dexamethasone
is the most frequently used corticosteroid, although no study reports the superiority
of one corticosteroid over another in terms of efficacy. Because of the risk of
insomnia, administering corticosteroids in the evening should be avoided. Elderly
are often treated with NSAIDs which especially in combination with corticosteroids
can lead to gastric bleeding. Elderly patients with a diagnosis of diabetes should be
closely monitored, when receiving steroids [3].

Olanzapine: Olanzapine is an atypical neuroleptic drug. By the ASCO
(American Society of Clinical Oncology) guidelines olanzapine is recommended
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Table 17.2 5-HT;_ Route Recommended dose
Dose of antiemetics receptorantagonist (once daily)
Ondansetron p.o. 8 mg twice daily
iv. 8 mg (0.15 mg/kg)
Granisetron p-o. 2 mg
iv. 1 mg (0.01 mg/kg)
Tropisetron p.o. 5 mg
iv.
Palonosetron p.o. 0.5 mg
iv. 0.25 mg
Steroids
Dexamethasone p-o./i.v. |12 mg (highly emetogenic

with aprepitant)
20 mg w/o aprepitant
8 mg (moderately

emetogenic)
NK;-receptorantagonist
Aprepitant p.o. 125 mg day 1,

80 mg day 2+3
Fosaprepitant iv. 150 mg day 1 only

Adapted from Refs. [5, 11, 16]

as an adjunctive drug and also for patients who experience nausea and vomiting
despite optimal antiemetic prophylaxis [5]. This recommendation is supported by
the latest study by Navari where olanzapine showed superior efficacy in comparison
to metoclopramide in the rescue setting [13].

Dopamine receptor antagonists: Prior to the introduction of 5-HT; RAs,
dopamine-receptor antagonists formed the basis of antiemetic therapy [14]. One of
the most frequently used benzamides is metoclopramide. Current guidelines do not
recommend metoclopramide for prevention of acute CINV. The current ASCO
guidelines recommend that metoclopramide should be reserved for patients intoler-
ant of or refractory to 5-HT;-RAs, dexamethasone and aprepitant [5]. Just recently,
the EMA (european medical agency) recommended that metoclopramide should
only be prescribed for short-term use (up to 5 days) because of side effects on the
nervous system. In addition, the maximum recommended dose in adults has been
restricted to 30mg per day.

Benzodiazepines: These drugs can be a useful addition to antiemetic regimens in
certain circumstances such as anxiety and risk reduction of anticipatory CINV or in
patients with refractory and breakthrough emesis as suggested by all antiemetic
guidelines.

Summary of Antiemetic Guideline Based Management of CINV

Three international antiemetic guidelines are available [5, 10, 15]. None of these
guidelines have specific recommendations for prophylaxis of CINV in the elderly.
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Table 17.3 Antiemetic prevention based on the emesis risk category. Adapted from [5, 11, 16]

Emesis risk | Acute phase (day 1) Delayed phase (day 2-5)
High 5-HT;-RA

Granisetron; 2 mg p.o./1 mg i.v.

Ondansetron; 16 mg p.0./8 mg i.v.

Palonosetron; 0,5 mg p.o./ 0,25 mg i.v.

Tropisetron; 5 mg p.o./i.v.

Dolasetron; 100 mg p.o.

+
Steroid Steroid
Dexamethasone; 12 mg p.o./i.v. Dexamethasone; 8 mg p.o./i.v. day
2-3(4)
+ +
NK-1-RA NK-1-RA
Aprepitant; 125 mg p.o. Aprepitant; 80 mg p.o. day 2-3
or
Fosaprepitant 150 mg i.v. single-dose
Moderate 5-HT;-RA, Palonosetron preferred
0.50 mg p.o./0.25 mg i.v.
+
Steroid Steroid
Dexamethasone; 8 mg p.o/ i.v. Dexamethasone, 8 mg p.o /i.v. day
2-3
Low Steroid None
Dexamethasone; 8 mg p.ofi.v.
Minimal None None

HEC: acute CINV: The guidelines suggest unanimously a combination of 5-HT;
RA, dexamethasone and aprepitant/fosaprepitant within the first 24 h (Table 17.3).

HEC: delayed CINV: All guidelines suggest the combination of dexamethasone
and aprepitant. If fosaprepitant was given on day 1, no further application of fosa-
prepitant is necessary.

MEQC: acute CINV: Patients undergoing MEC regimens should be given a com-
bination of a 5-HT3 RA, preferably palonosetron and the corticosteroid
dexamethasone. The ASCO guideline stated that the triple combination (5-HT; RA,
dexamethasone and aprepitant) can be considered in selected patients.

MEC: delayed CINV: Dexamethasone is the preferred agent to use. Nonetheless,
when aprepitant was used for the prevention of acute CINV then aprepitant should
be used also for the prophylaxis of delayed CINV. 5-HT; RA can be used as an
alternative. However, if palonosetron was the 5-HT3 RA of choice a repeated appli-
cation is not useful.

Low emetogenic chemotherapy: In patients receiving chemotherapy of low
emetic risk, a single agent, such as a low dose of a corticosteroid, is effective.
In principle 5-HT3-RAs are not constituents of the prophylactic armamentarium.
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Minimal emetogenic chemotherapy: It is suggested by all guidelines that for
patients treated with agents of low emetic risk, no antiemetic drug should be
routinely administered before chemotherapy.

Chemotherapy Induced Myelosuppression

Evidence suggests that elderly patients are at greater risk of chemotherapy-related
toxicities than younger patients. Myelotoxicity is of particular concern, as the
haematopoietic reserves of elderly patients have been found to decrease progres-
sively with time [16]. Age-related haematologic changes are reflected by a decline
in bone marrow cellularity, an increased risk of anemia, and a declining adaptive
immunity.

Neutropenia

The purpose of G-CSF (Granulocyte-Colony Stimulating Factors) is to enable
administration of chemotherapy, regardless of the age of the patient. Prophylactic
G-CSF may provide elderly patients with the chance of receiving curative doses of
chemotherapy and thus, potentially improve survival rates. Additionally, the value
of palliative chemotherapy should also be considered in elderly patients and appro-
priate growth factor prophylaxis facilitates the administration of such therapy.

In a systematic review and meta-analysis of randomised controlled trials com-
paring primary prophylactic G-CSF with placebo or untreated controls in adults
with solid tumors or lymphomas reported a 40 % reduction in febrile neutropenia
with the use of G-CSF in patients older than 65 years [17]. The EORTC (European
Organisation for Research and Treatment of Cancer) Guidelines, the NCCN
(National Comprehensive Cancer Network) Guidelines for Senior Adult Oncology
as well as ASCO recommend the prophylactic use of G-CSF in clinical situations
where the risk of neutropenia is greater than 20 %. Age older than 65 years was
identified as an important patient characteristic that identified individuals for the
receipt of prophylactic growth factor treatment. G-CSF are also recommended in
older patients receiving curative therapy in the treatment of non-hodgkin lympho-
mas where maintenance of dose intensity is essential to achieve a good outcome.
The use of G-CSF therapy is also appropriate in this group when the risk of neutro-
penia from individual regimens is less than 20 %, if other patient-related factors
suggest a high risk of morbidity and mortality from neutropenia (Table 17.4).
Treatment with G-CSF can be used to reduce the duration of neutropenia and the
incidence of hospitalizations in these patients. Prophylactic antibiotic use with or
without G-CSF has shown similar beneficial effect in some studies but no clear
recommendation has been made about their use in elderly patients for prophylactic
or secondary use for chemotherapy-induced neutropenia.
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Table 17.4 Prophylactic use of G-CSF in the Elderly

Risk of febrile neutropenia from chemotherapy >20 %

Risk of febrile neutropenia from chemotherapy 10-20 % and presence of additional risk factors
for infectious complications:

Previous episode of febrile neutropenia

Advanced disease

Heavily pretreated patients

Presence of cytopenias due to bone marrow involvement
Malnutrition

Current infections

Liver or renal dysfunction

Multiple comorbidities

Poor performance status

Adapted from Aapro et al. [43]

The risk of administration of growth factors is minimal, although a slight increase
in thrombocytopenia has been reported with the use of GM-CSF (not confirmed for
G-CSF).

Anaemia

Please see special Chap. 2 in this book.

Thrombocytopenia

Platelet transfusions are the only effective way to manage thrombocytopenia
associated with chemotherapy, besides chemotherapy dose reductions or delay of
chemotherapy. The appropriate threshold for platelet transfusion during chemother-
apy recommended by the ASCO is a platelet count less than 10x 10%/L [18]. These
recommended levels may have to be modified in the elderly population who may
have other risk factors for bleeding including the use of anticoagulant drugs for
thromboembolic events or cerebrovascular or cardiovascular diseases. The throm-
bopoetin receptor agonists romiplostim and eltrombopag are still under investiga-
tion for management for chemotherapy induced thrombocytopenia.

Fatigue

Fatigue is an attendant and very burdening symptom for patients with chronic dis-
eases. Especially the pathophysiology of cancer-related fatigue (CRF) is not well
understood. It can last for several months after having stopped a cytostatic therapy.
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CREF is of course a multifactorial disorder and may come from the disease itself or
the application of chemotherapy. Personal factors like age, gender, physical
conditions, comorbidities, subacute or chronic inflammation and infection and
mental health may play an essential role. CRF highly impacts the quality of life and
can be associated with a poor adherence to follow the recommended chemotherapy
regimen that would be an indirect risk for therapy failure. Therefore the main
diagnostic step to become aware of clinically significant fatigue is to keep this
symptom in mind. Unfortunately the treatment or prophylactic options against CRF
are limited. Because of the possibility of hazardous drug interactions in elderly
patients who generally are treated for several comorbidities the use of stimulating
antidepressants is only investigated for episodes of real depression which should be
ensured by a specialist. It is already known that phytotherapeutics like ginseng may
reduce symptoms from CRF. A recent placebo-controlled phase III trial provides
data to support that American ginseng that is in some way different from Asian
ginseng reduces general and physical CRF over 8 weeks without side effects when
given in a dose of 2,000 mg/day [19]. A beneficial therapeutic approach that was
shown by a recent published Cochrane Review of clinical trials [20] is aerobic
exercise for individuals with CRF during and after cancer therapy. Apart from that
the consequent and generous treatment of chronic anaemia is thought to be impor-
tant to avoid the worsening of CRF although clinical data providing any thresholds
for hemoglobin are missing.

Mucositis

Muscositis may be an undesirable effect of any therapy against hematological
malignancies such as classical cytostatics and radiation and is defined by a damage
of any mucosal region with more or less serious consequences for the whole organ-
ism. The pathophysiology is not entirely understood, notably not for the new and
smart drugs like kinase inhibitors, immunomodulatos or antibodies. Mucosal injury
provides an opportunity for infection to flourish, placing the patient at risk of bacte-
raemia, sepsis and septicaemia [21]. Whereas severe pain might be the most dis-
comfortable consequence of oral mucositis for patients, diarrhoea is a very common
symptom of gastrointestinal mucositis which will be discussed in an extra chapter.
In older individuals, mucositis may become rapidly very severe as a result of limited
reserve. Mucositis is therefore an area of huge medical need. The grade of severity
is not only dependent on the particular drug, drug combination, the field of radiation
or dose pattern but also on the individual composition and strength of the mucosal
barrier influenced by genetical aspects. Unfortunately, no antidote to mucositis is
available. All treatment strategies aimed at improving mouth care are dependent on
good assessment as the severity of mucositis spans a wide area of clinical signs and
symptoms [22]. Mostly the World Health Organisation (WHO) Oral Toxicity Scale
(Table 17.5) is used in practice.

The only generally accepted treatment options for chemotherapy induced
mucositis are based on simple symptom control like the use of systemic and topical
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Table 175 WHO OM grade | Clinical presentation

oral toxicity scale -
1 Soreness +erythema, no ulceration.
2 Erythema, ulcers. Patients can swallow solid diet.
3 Ulcers, extensive erythema. Patients cannot

swallow solid diet.
4 OM to the extent that alimentation is not possible.

analgetics, antibiotics in the case of myelosuppression or existent signs of infection
and nutritional supplementation in severe cases once incapability of food intake is
induced by ulcerations. In contrast to haematopoetic stem cell transplantation pro-
tocols which are established for a well-defined population of mostly young and
medically fit patients no specific agent for prevention or treatment of oral mucositis
in elderly patients treated with standard dose protocols can be recommended [23].
However, in accordance with the latest MASCC mucositis guideline the most
important statements are summarized as follow (www.mascc.org):

* “The panel suggests that oral care protocols be used to prevent oral mucositis in
all age groups and across all cancer treatment modalities (Level of Evidence III).”

* “The panel suggests that transdermal fentanyl may be effective to treat pain due
to oral mucositis in patients receiving conventional and high-dose chemotherapy,
with or without total body irradiation (Level of Evidence III).”

* “The panel suggests that 0.5 % doxepin mouthwash may be effective to treat pain
due to oral mucositis (Level of Evidence IV).”

Diarrhoea

Diarrhoea is one of the main drawbacks for cancer patients, especially for elderly
patients who are commonly at a higher risk of dehydration and infectious complica-
tions. Possible etiologies could be classical gastrointestinal mucosal damage by
radiotherapy, chemotherapeutic agents or other reasons like decreased physical per-
formance, graft versus host disease and infections. Especially chemotherapy
induced diarrhoea (CID) is a common problem in patients with advanced cancer and
the incidence of CID has been reported to be as high as 50-80 % of treated patients
(=30 % CTC grade 3-5). Regardless of the molecular targeted approach of tyrosine
kinase inhibitors and antibodies, diarrhoea is a common side effect in up to 60 % of
patients with up to 10 % severe diarrhoea. Furthermore the pathophysiology is still
under investigation [24].

Despite the amount of clinical trials evaluating therapeutic or prophylactic mea-
sures in CID, there are just three drugs recommended in current guidelines: loper-
amide, deodorized tincture of opium and octreotide. There is no approach for any
prophylactic treatment.
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Guideline Based Drug Recommendation

So far, only loperamide, octreotide and tincture of opium are recommended in the
updated treatment guidelines by the consensus conference on the management of
CID from Benson et al. due to a lack of efficacy or insufficient evidence level of the
other mentioned therapeutical approaches [25].

Opioids: Loperamide is an opioid which functions by decreasing intestinal motil-
ity by directly affecting the smooth muscle of the intestine and has no systemic
effects due to a minimal absorption. The recommendation in current treatment
guidelines [25] is based on an effective reduction in fecal incontinence, frequency
of bowel movements and stool weight. The dosage of loperamide is an initial 4 mg
dose followed by 2 mg every 2—4 h or after every unformed stool.

Deodorized tincture of opium (DTO) is another widely used antidiarrhoeal agent,
despite the absence of literature reports supporting the efficacy for treatment of
chemotherapy-induced diarrhoea. DTO contains the equivalent of 10 mg/ml mor-
phine. The recommended dose is 10-15 drops in water every 3—4 h [25]. The cam-
phorated (alcohol-based) tincture is a less concentrated preparation containing the
equivalent of 0,4 mg/ml morphine, leading to a dose of 5 ml (one teaspoon) every
3—4h.

Octreotide: Octreotide, a synthetic somatostatin analog, acts via several mecha-
nisms: decreased secretion of a number of hormones, such as vasoactive intestinal
peptide (VIP), prolongation of intestinal transit time and reduced secretion and
increased absorption of fluid and electrolytes. It is approved by the US Food and
Drug Administration for the treatment of diarrhoea related to VIP-secreting tumors
and symptoms due to carcinoid syndrome. Octreotide is beneficial in patients with
CID. Although one randomised trial in 41 5-FU-treated patients showed that octreo-
tide was more effective than standard-dose loperamide (90 versus 15 % resolution
of diarrhoea by day 3) [26], octreotide is generally reserved as a second-line treat-
ment for patients who are refractory after 48 h, despite a loperamide-escalation
because of its high cost. Patients developing a gastrointestinal syndrome including
severe diarrhoea, nausea, vomiting, anorexia, and abdominal cramping should
receive an aggressive management with i.v. fluids and upfront octreotide. These
recommendations by the consensus conference mentioned above reflect the risk of
life-threatening complications and the reduced activity of loperamide in case of
severe diarrhoea. The optimal dosage of octreotide is not well defined. Current
treatment guidelines recommend a starting dose of 100—150 pg subcutaneously (sc)
or intravenously (iv) three times a day. Doses could be escalated to 500 pg sc/iv
three times a day or by continuous iv infusion 25-50 pg/h three times daily showing
a dose-response relationship without significant toxicities. As for oral mucositis the
latest MASCC mucositis guideline has provided treatment recommendations and
suggestions for gastrointestinal mucositis causing diarrhoea. There is only one
important statement for elderly patients treated for hematological malignancies
(www.mascc.org):


http://www.mascc.org/
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* “The panel recommends that octreotide, at a dose of >100 pg subcutaneously
twice daily, be used to treat diarrhoea induced by standard- or high-dose
chemotherapy associated with haematopoetic stem cell transplant, if loperamide
is ineffective (Level of evidence II).”

Summary of the consensus recommendations:The commonly used CTC
classification divides the grade of severity by the increase of stools over baseline.
This is not helpful when searching for specific therapeutic decisions. Rather the
volume and duration of diarrhoea and also lifestyle and eating habits that could play
a contributory role should be always determined by a comprehensive clinical
approach. Other factors that can aggravate CID like intestinal infections, radiation
etc. should be always kept in mind. The indication for hospitalization depends on
the individual medical assessment of potential life-threatening consequences.
Recommendations for the daily clinical practice in an oncology unit come from of
a consensus conference on the management of CID and were published in 1998 and
updated in 2004. Guidelines for evaluation and management of patients with CID
are presented in Fig. 17.1 [25, 27]. The tempo and specific nature of treatment is
guided by the classification of the symptom constellation as complicated or
uncomplicated. Uncomplicated patients may be managed conservatively in the
outpatient setting (at least initially), while those with severe diarrhoea or a poten-
tially exacerbating condition (eg. abdominal cramping, nausea, vomiting, fever,
sepsis, neutropenia or bleeding) should be admitted to the hospital and treated
aggressively with octreotide, i.v. fluids, antibiotics and a diagnostic workup.

Chemotherapy-induced Cardiotoxicity

Anthracyclines and mitoxantrone have been the anchor drugs of cancer chemother-
apy for longer than 60 years. Cardiotoxicity associated with their use has been the
most extensively studied non-haematologic complication of chemotherapy and is
the most widely recognized cardiac complication of cancer therapy by clinicians.
They are known to cause both short- and long-term cardiotoxicity, including
potentially fatal congestive heart failure (CHF). Elderly patients are likely to be
particularly susceptible to these problems because of comorbidities, such as hyper-
tension and diabetes, and limited cardiac reserve [28].

Anthracyclines: Chronic heart failure following anthracyclines appears to be
caused by cumulative damage to myocytes. Data from clinical trials showed that the
rate of conventional doxorubicin-related CHF was 5 % at a cumulative dose of
400 mg/m?, 16 % at a dose of 500 mg/m? and 26 % at a dose of 550 mg/m? [29]. Age
was clearly a risk factor, with a hazard ratio of 2.25 in patients older than 65 years
compared with those aged 65 years or younger. In an effort to preserve or increase
antitumor efficacy while reducing cardiotoxicity, pegylation or liposomal encapsu-
lation of anthracyclines was developed. It appears that encapsulated doxorubicin/
daunorubicin probably has a decreased incidence of cardiotoxicity compared with



17  Supportive Care in Older Patients with Hematological Malignancies 289

Evaluate

+ Obtain history of onset and duration of diarrhea
* Describe number of stools and stool composition

(eg, watery, blood in stool, nocturnal)
* Assess patient for fever, dizziness, abdominal pain/cramping,

or weakness (i.e, rule out risk for sepsis, bowel obstruction, dehydration)
* Medications profile (ie, to identify diarrheogenic agents)
« Dietary profile (i.e, to identify diarrhea-enhancing foods)

Uncomplicated B} Complicated
CTC grade 1-2 diarthea > Added risk factors > | CTC grade 3 or 4 diarrhea
or grade 1 or 2 with one or

with no complicating
signs or symptoms more of the following signs
or symptoms

* Cramping
* Nausea/vomiting (> grade 2)

. Management_ « Decreased p(Irfounance status
« Stop all lactose-containing products, alcohol, and high-osmolar supplements « Fever
« Drink 8-10 large glasses of clear liquids a day (e.g, Gatorade or broth) N
« Eat frequent small meals (e.g, bananas. rice. applesauce, toast, plain pasta) * Sepsis .
« Instruct patient to record the number of stools and report symptoms of * Neutropenia
life-threatening sequelae (e.g, fever or dizziness upon standing) * Frank bleeding
« For grade 2 diarrhea. hold cytotoxic chemotherapy until symptoms resolve and consider « Dehydration

dose reduction

Treatment
* Administer standard dose of loperamide: initial dose 4 mg followed by 2 mg every 4 h or
after every unformed stool
 Consider clinical trial

Progression to severe diarrhea

Diarrhea unresolved (NCI grades 3—4 with or without
fever, dehydration, neutropenia.

and/or blood in stool)

Reassess 12-24 h later

Diarrhea resolving Persistent diarrhea (NCI grades 1-2)

* Continue instructions for dietary modification * Administer loperamide 2 mg every 2 h

+ Gradually add solid foods to diet « Start oral antibiotics

 Discontinue loperamide after 12-h diarrhea-free interval « Observe patient for response
RTinduced: continue loperamide RT-induced: oral antibiotics not

generally recommended

12-24 h later

| Reassess 127241k

Diarrhea resolving
« Continue instructions for dietary modification Progression to severe diarrhea
* Gradually add solid foods to diet (INC grades 3—4 with or without
« Discontinue loperamide after 12-h diarrhea-free interval fever, dehydration, neutropenia,
and/or blood in stool)

Diarrhea unresolved

RT-induced: continue loperamide

Persistent diarrhea (NCI grades 1-2) ADMIT TO HOSPITAL®
(no fever, dehydration, neutropenia,

and/or blood in stool) + Administer octreotide

(100150 pg SC TID or IV (25-50 pg/h)
if dehydration is severe with dose

Evaluate in office/outpatient center escalation up to 500 ug TID)

* Check stool workup  Start intravenous fluids and antibiotics
(blood, fecal leukocytes. Clostridium difficile, Salmonella, Escherichia coli, as needed (e.g, fluoroquinolone)
Campylobactor, infectious colitis) * Stool work-up, CBC, and electrolyte profile

* Check CBC and electrolytes + Discontinue cytotoxic chemotherapy until

 Perform abdominal exam all symptoms resolve; restart

* Replace fluids and electrolytes as appropriate chemotherapy at reduced dose

« Discontinue loperamide and begin second-line agent
— Octreotide (100-150 pg SC TID with dose escalation up to 500 pg TID)
— Other second-line agent (e.g, tincture of opium)

RT- induced: czontinue loperamide or other oral agent; no workup required

Fig. 17.1 Consensus guideline for the treatment of chemotherapy induced diarrhoea (Benson et al.
[26]. Reprinted with permission © 2013 American Society of Clinical Oncology. All rights reserved)

conventional anthracycline administration but their use is limited by their high costs
and lacking of a wide body of evidence.

Cyclophosphamide: Unlike the chronic cardiotoxicity associated with anthracy-
clines that is related to cumulative dosing, the cardiotoxicity associated with
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cyclophosphamide is related to the magnitude of single dosing, is more often
reversible without permanent structural myocardial damage, and lacks the latency
for development, with all cases occurring within a week to 10 days of treatment.
Imatinib (and probably other tyrosine kinase inhibitors): In patients with risk
factors and/or preexisting cardiovascular disease, the incidence of cardiotoxicity
manifested by heart failure with imatinib is in the range of 1-2 %. Non-cardiac
oedema is common, and asymptomatic increases in biomarker levels with unknown
clinical significance may be detected. In most reported studies, rechallenge with a
lower dose of imatanib has been tolerated after resolution of acute heart failure.

Diagnosis

Patients considered for chemotherapy should undergo a baseline electrocardiogram
and should be evaluated for conduction block or repolarisation abnormalities.
Echocardiography measured left ventricular ejection fraction (LVEF) is one of the
most important predictors of prognosis even if there is no clear international opinion
on the frequency and method of LVEF assessment. A baseline Doppler echocardio-
gram with the evaluation of LVEF needs to be obtained particularly in the presence
of cardiovascular risk factors, age >60 years, previous cardiovascular disease, prior
mediastinal irradiation. Serum biomarkers such as N-terminal-pro-brain natriuretic
peptide (NT-proBNP), cardiac troponin or creatinine kinase MB have been assessed
as a possible marker of early detection of cardiac dysfunction induced by anthracy-
clines. However, the results to date are not consistent and therefore the routine use
cannot be recommended in general [28].

Prevention and Treatment

Attempts to prevent the myocardial toxicity of chemotherapeutic agents focused
on drug formulation and delivery and chemoprotective agents. Semisynthetic for-
mulations of the anthracyclines (e.g. epirubicin) promised to maintain efficacy
with reduced cardiotoxicity. However, in equivalent doses for efficacy, cardiotox-
icity remains virtually identical to the original preparations. Varying the adminis-
tration duration from bolus to prolonged infusion has had limited acceptance and
has not been widely adopted. The use of standard heart failure therapy [30] in a
chemopreventive mode has been reported in several small studies. These include
angiotensin receptor blockers, beta blockers and angiotensin-converting enzyme
(ACE) inhibitors. Liposomal pegylation may offer reduced cardiotoxicity in
exchange for increased acquisition costs of the medication. Chemoprotective
agents have also been controversial and cannot be generally recommended.
Dexrazoxane, an iron chelator, was originally reported as the first drug to reduce
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Table 17.6 SIOG proposals for the managment of anthracyclines cardiotoxicity risk

Recommendations

Rigorous screening to
exclude patients at
unacceptably high cardiac
risk (level 1a)

Not exceeding the
recommended upper
cumulative dose (level 1a)
Use of less cardiotoxic
therapy (level 1a)

Regular monitoring of
cardiac function, signs
and symptoms (level 1a)

Proposal
Comprehensive patient history
Current signs or history of CHF

Cardiovascular comorbidity (i.e. hypertension, diabetes or coronary
artery disease)

Prior exposure to anthracyclines for this or previous malignancy
(level 1a)

Reduction in maximum cumulative dose (level 5)

Use of continuous infusion (level 1a)

Epirubicin (level 1a)

Dexrazoxane (level 1b, Elderly level 5)

Liposomale anthracycline formulations (level 1b, Elderly: level 5)

Measure of LVEF by ultrasound (preferred, level 5) or MUGA
scan (use the same method trough the follow-up), every two to
three cycles of anthracyclines (level 1a)

Special attention needed if drop in LVEF exceeds 10 %, even if
remaining within normal range (level 5)
Long-term follow-up (level 1a)

Cardiovascular risk

reduction interventions
(level 1a)

Early management of dysfunction (level 1a)

Lifestyle modifications (i.e. smoking cessation, regular exercise,
weight loss where appropriate) (level 1a)

Beta blockers and ACE inhibitors (level 1a)
Reduced lipid levels (level 1a)
Adapted from Aapro et al. [29]

CHF congestive heart failure, MUGA multiple uptake gated acquisition, ACE angiotensin-
converting enzyme

cardiotoxicity from anthracyclines. The addition of dexrazoxane is restricted only
in adult patients with breast cancer who have received >300 mg/m? doxorubicin or
>540 mg/m? epirubicin according to the Food and Drug Administration and the
European Medicines Agency indications [31].

Treatment starts by withdrawal of the causing chemotherapeutic agent, along
education about the disease and the effects of diet on its natural history (e.g. salt and
fluid restriction, achieving ideal weight); it includes risk factor modification
(treatment of hypertension, lipid level reduction, smoking cessation, alcohol absti-
nence or moderation). Pharmacologic interventions begin with initiation of an ACE
inhibitor or an angiotensin receptor blocker or a beta blocker as initial therapy with
slow titration to achieve maximally tolerated doses. In contrast loop diuretics should
be reserved and used only when fluid overload is evident.

In summary, general recommendations by the International Society of Geriatric
Oncology (SIOG) to minimise the myocardial cardiotoxicity of chemotherapy are
presented in Table 17.6.
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Neurotoxicity

Chemotherapy induced peripheral neuropathy (CIPN) is a common and debilitating
side effect associated with a variety of chemotherapeutic agents. Currently, there is
a lack of well-proven, effective therapeutic interventions for CIPN including vinca
alkaloids, bortezomib i.v. and thalidomide. Due to several possible comorbidities
like diabetes in elderly cancer patients CIPN may become rapidly severe. Besides
the reduction of quality of life due to CIPN, functional ability and falls has to be
considered especially in older cancer patients. It may also result in missed or
reduced chemotherapy doses, therefore limiting the efficacy of these therapies.

Prophylaxis of CIPN

In a recently published Cochrane Review none of the potential chemoprotective
agents (acetylcysteine, amifostine, gluthatione, Org 2766, oxycarbazepine, diethyl-
dithiocarbamate or Vitamine E) prevent or limit the neurotoxicity [32].

Prophylaxis of oxaliplatin induced CIPN: A clinical trial by Grothey et al.
showed a protective effect of a CaMg infusion without loss of efficacy of adjuvant
oxaliplatin in colorectal cancer [33]. These data were in accordance to the results of
a retrospective analysis [34]. Therefore the use of CaMg as neuroprotectant,
although being not very effective were endorsed by the ESMO (European Society
for Medical Oncology) Colon Consensus [35]. However, the latest very well
designed phase III study presented at ASCO annual meeting 2013 showed no activ-
ity of i.v. CaMg as a neuroprotectant against oxaliplatin-induced neurotoxicity [36].
In summary, after these obtained results the use of CaMg to prevent oxaliplatin-
induced neurotoxicity is rather discouraged.

Treatment of CIPN

Given limited definitive data in CIPN, extrapolation of a treatment algorithm
from the non-CIPN neuropathic pain literature seems to be rational. For individ-
ual patients, the choice of agent to try should be influenced by co-morbidities.
There are multiple potential therapeutic strategies for treating CIPN, most of
which have however little evidence. In view of the latest published trial dulox-
etine [37] is a favorable treatment option in patients with CIPN (start with 30 mg/
day, yielded dose is 60 mg/day), with the similar drug, venlafaxine, being another
alternative. However, it is rather difficult to make a definitive recommendation
about which of the other potential alternatives, are best to try next, though alpha
lipoic acid, topical menthol, or topical baclofen may be a possible treatment
option.
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It is important to acknowledge that an adequate duration of a therapeutic trial
should last 4-6 weeks at target dosing. If the patient has ongoing pain, despite
maximal dosing, adding, or substituting, an additional agent with a different
mechanism of action can be considered.

Nutrition

Cancer patients are under risk to develop malnutrition over time due to disease and
side effects of the therapy. The prevalence of malnutrition is significant higher among
hospitalized patients with malignancies than in patients without malignancies [38].
Malnutrition and unintended weight loss are associated with an unfavorable progno-
sis, reduced quality of life, increased chemotherapy-induced toxicity and a decreased
response to therapy [39]. Especially older cancer patients are at an increased risk to
develop malnutrition [40]. Table 17.7 lists potential causes of malnutrition.

The nutritional status of older cancer patients can be improved by nutritional
interventions such as oral, enteral or parenteral nutrition [41]. It is therefore neces-
sary to identify patients’ nutritional status and their individual risk of malnutrition.
However, there is neither an uniform and accepted definition of malnutrition, nor a
generally accepted method for the assessment of malnutrition in terms of a gold
standard. These facts complicate the diagnosis of malnutrition and a timely interven-
tion to counteract the loss of body mass. The European Society for Clinical Nutrition
and Metabolism (ESPEN) recommends the use of the Mini Nutritional Assessment
(MNA) as a screening tool to evaluate the risk of malnutrition among elderly patients
[42]. The MNA includes information about eating behavior, weight loss, mobility,
acute illness, psychological stress and neuropsychological problems of the patients.

Furthermore the registration of biochemical markers that reflect the amount of
visceral protein, such as albumin, prealbumin and retinol-binding protein could be
assessed to identify patients at risk of malnutrition. The interpretation of these
values should be made with caution, because diseases of the liver or the kidney as
well as acute or chronic inflammation could affect these parameters.

Conclusions

Supportive Care in the elderly patient is based on the same principles as for younger
patients. As older patients may have serious problems related to side effects the use
of any drug needs special precaution. Age is associated with increased risk of short
and long-term complications. The NCCN guidelines and SIOG guidelines for spe-
cial management strategies for the management of older patients with cancer have
been partly endorsed by the EORTC and provide a framework of reference for ame-
liorating the complications of cancer and cancer treatment and for accommodating
emerging information in this rapidly evolving field.
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Table 17.7 Causes

of malnutrition

Reduced dietary intake
Physical causes

Mental causes

Disturbed nutrient use
efficiency

Increased basal metabolic

K. Jordan et al.

Stenoses

Pain

Xerostomia
Dysphagia

Chronic inflammation
Loss of appetite
Nausea/Emesis
Mucositis

Diarrhoea

Anxiety

Depression
Lonesomeness
Insulin resistance
Protein catabolism
Chronic Inflammation

rate Hyperactivity of the
sympathetic nervous system
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Chapter 18
Patients Reported Outcome/Quality of Life

Barbara Deschler

Abstract Measures of patient-reported outcomes and quality of life in people with
hematological malignancies resemble the subjective and thus highly personal
aspects of what impacts life most when facing a malignant disease. They are of
importance to both, the patients as well as their treating physicians. Despite this
obvious relevance, we have a relatively poor knowledge and understanding of how
these outcomes are affected in elderly patients with hematological malignancies.

We are beginning to appreciate the scope of aspects, including the presumably
correct measurement of patient-reported outcomes and the various possibilities for
utilization (e.g. comparing treatment effectiveness, risk factor assessment, longitu-
dinal analyses of a treatment’s impact on functionality, quality of life, or treatment
decision-making, etc.). In addition, possibilities of psycho-oncological interven-
tions tailored to patient-reported outcomes are now increasingly utilized.

Still, there is plenty of room for meaningful contribution to the research of these
matters of highest individual relevance.

Keywords Patient-reported outcomes * Quality of life * Geriatric hematology *
Prognostication * Treatment decision-making

Abbreviations

ADL Activities of daily living
AML Acute myeloid leukemia
CML Chronic myeloid leukemia
HRQOL Health related quality of life
PRO Patient-reported outcome
QOL Quality of life
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Introduction

The easiest task to commence the chapter on Patient-Reported Outcomes (PROs)
might be to give a definition: PROs describe parameters that focus on assessing
health outcomes from the patient’s perspective.

To be more precise: PROs measure various aspects of a given health status and
should — whenever possible — come directly from the patient. PROs may measure one
specific symptom but can range to multifaceted, multidimensional outcomes. The
evaluation of every subjective condition — be it purely symptomatic or complex con-
cepts of reporting physical, mental and social well-being — is a PRO. The documenta-
tion and communication of PROs are thus the patients’ chance to be heard. Clearly,
they are of highest relevance for supporting clinical decision-making. Further, they are
used in clinical trials to reflect treatment effectiveness and compatibility. Regulatory
agencies now support the consideration of PROs as key outcomes in cancer research.

While all the above seems obvious enough, PROs are far too often forgotten
when dealing with other, seemingly more urgent concerns. Communicating PROs
importance and motivating an extended use is therefore much more difficult than
giving its definition.

Recently, there has been an increase in the availability of questionnaires for
obtaining PROs. Scales that measure states of health and illness from the patient’s
perspective obtain more and more recognition.

So far, however, psycho-social issues remain relatively unstudied in patients with
hematological cancer compared with other common types of cancer. Only very few
randomized controlled trials in hematology have evaluated PROs prospectively;
single studies have studied them in a cross sectional fashion. Even rarer publications
have dealt with PROs in the growing subset of older patients with hematological
cancer. But those that did indicated, that with rising age, the PROs subjective impor-
tance even increased. It appears that in older people the topic becomes even more
relevant and they seem less willing to trade off quantity of life against its quality.

High levels of patient distress have been reported for hematological cancer
patients. Diagnosis and treatment can have a devastating impact on a vast number of
aspects of life and the ability to fulfill roles. Major findings of PRO research in older
hematological patients suggest that at diagnosis of — for example — acute leukemia
in elderly patients, not only general quality of life (QOL) is compromised. Fatigue
is one very prevalent condition with a devastating impact on QOL. Contrary to what
one may expect, there is not necessarily a correlation between the physicians’ medi-
cal assessment of physical function and patient-reported outcomes.

Several PROs provide independent prognostic information for clinical outcomes,
particularly in advanced hematologic disease settings. This field is now studied by
several groups.

PRO research has the unique opportunity to push forward patient matters such as
the discussions on informed consent and joint decision-making in older patients and
offers enormous potential to improve the quality and results of our care.
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Patient-Reported Outcomes (PROs)

Patient-reported outcomes (PROs) are one source to monitor cancer outcome. They
include all parameters that are used to assess health outcomes from the patient’s
point of view. They provide a means of gaining insight into the way patients per-
ceive their health and the impact that disease-related adjustments to lifestyle or
treatments have on their quality of life.

PROs provide evidence of different dimensions of health from the point of view
of the patient: Be it purely symptomatic (e.g. self-reported relevance or the response
of a distressing symptom), more complex (e.g. the measurement of activities of
daily living) or complex (e.g. health-related quality of life). They shed light on sub-
jective treatment impacts or effectiveness, respectively, from the patient’s perspec-
tive and are consequently of highest relevance in the discussion of diagnostic or
therapeutic options with the patient.

The importance of PRO research was highlighted by the National Cancer
Institute’s Strategic Objectives: To ensure the best outcome for all, improving the
“quality of life for cancer patients, survivors and their families” [1]. The US Food
and Drug Administration (FDA) and the European Medicines Agency (EMA) fol-
lowed with their draft guidance (Feb 2006) and Reflection Paper (July 2005) in
emphasizing the major importance of PROs [2, 3].

PROs assess how people feel about aspects of life that are commonly believed to
be important. But as for example no clear definitions for “health status”, “quality of
life”, “health-related quality of life”, and “functional status” are generally agreed
upon, the optimization and development of assessing PROs are far from finished
and will need significant further debate.

But for all that, the above mentioned directives are an important step towards
further recognition of the relevance of the patient viewpoint, which in turn is on
matters of highest subjective importance in the evaluation of a medical condition
and/or therapy.

Recently, the message appears to be reaching physicians who are increas-
ingly sensitive to the significance of psycho-social factors in the lives of their
patients. More and more questionnaires that measure states of health and ill-
ness from the patient’s perspective have been developed. To date, there has
been less attention paid to measures for assessing older peoples’ health in that
fashion.

Despite methodological challenges and the scarcity of geriatric PRO
research, there exists evidence that its assessment is feasible also in older
hematological cancer patients. It has the great potential of providing valuable
information and outcomes to further support/facilitate clinical decision-mak-
ing. The recommendation of the most appropriate treatment for each individual
patient after consideration of how alternative treatments might affect the indi-
viduals’ PROs and survival during treatment and beyond has an outstanding
priority.
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Quality of Life

In the following sections we will review the existing research regarding the use of
PROs for older patients with hematological malignancies. The main focus lies on
health-related quality of life (HRQOL). HRQOL covers almost all sub-domains of
PROs, namely symptoms (disease/treatment-related), functioning (physical, role,
social), well-being (psychological), as well as global health QOL perception.

We use the term “Quality of life (QOL)” in many contexts, including not only
healthcare concerns but also to evaluate the general well-being of individuals and
societies. As said before, there is not one accepted definition of quality of life. Still,
every one of us has a personal understanding of QOL and would argue that it is
extremely important. QOL for many, may stand for general life satisfaction, includ-
ing health, employment, safety, communication, education, and recreational activi-
ties. For matters related to health care, the term “health-related quality of life”
(HRQOL) has been agreed upon [4]. Beyond quantity of life and economic cost,
HRQOL resembles one specific measure to weigh the burden of an illness or its
therapy.

Although length of survival has long been considered the most important factor
when evaluating treatment options, the impact of illness on quality of life has
received increasing recognition. Results indicate that its relevance subjectively
increases with increasing age [5].

Oncologists have used scales to quantify cancer patients’ functional capacities
for treatment evaluation and planning for quite some time [6] and HRQOL assess-
ment has been focused on for a while. The systematic assessment of HRQOL using
standardized, self-administered questionnaires evolved to be one major aspect of an
anticipated beneficial impact of newer therapies [7].

HRQOL is thought to be multidimensional and subjective. To measure it, we
need tools that are comprehensive and are capable to meaningfully capture changes.

A definition of HRQOL is found as: “The extent to which one’s usual or expected
physical, emotional and social well-being are affected by a medical condition or its
treatment” [8]. HRQOL measurement thus requires the patient’s perspective and the
capture of physical, emotional and social well-being [9].

We become aware of HRQOLSs subjectivity when for example individual patients
with the same health status report considerably diverse impairments in
HRQOL. There are unique differences in expectations, internal values and coping
abilities [10] and possibly many further inherent personal traits such as resilience.
Obviously, HRQOL should — if at all possible — be reported by the affected
individual.

With respect to HRQOL’s various dimensions, the “Patient-Reported Outcomes
Measurement Information System (PROMIS) Cooperative Group” aims to create an
assessment system for self—reported health. It has set up a framework of self-reported
health to develop computer-based standardized questionnaires that consider the
various dimensions of HRQOL [11]. Instruments are organized into subordinate
domains beneath the broad physical, mental, and social health headings. Each of
these components again encompasses multiple subcomponents (e.g., the mental
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health component is comprised of affect, behavior, and cognition). These sub-domains
are then further divided (e.g., negative affect is comprised of anxiety, depression,
anger, experience of stress, and the negative psychosocial impact of illness). The
modules that have been developed can be accessed at the respective internet site
(PROMIS, www.nihpromis.org) for research or clinical practice.

Assessing HRQOL

While survival time has been the standard indicator of treatment effectiveness, there
is now a stronger recognition of the fact that time without quality is of disputable
value. How to best measure HRQOL may always be a challenge and create debate.

A number of validated and reliable questionnaires for assessment of HRQOL
[12] are available. They may support our notion that time added — by new therapies
for example — is of adequate value to justify them. To examine the value of therapies
that do not add time to life but do improve its quality is another important aspect. As
Cella put it: “Only a careful evaluation of patient-reported HRQOL can allow us to
evaluate the trade-offs between symptom relief and toxicity” [13].

There are different types of PROs and the same is true for HRQOL measures.
But generally, they include generic health status instruments, generic illness instru-
ments, and, the disease-specific instruments.

Generic health status instruments assess the level of functioning in various
domains. They are employable in all people and populations with or without the
burden of a disease. To name examples: the Nottingham Health Profile (NHP) [14]
or the Short Form-36 (SF-36) [15].

To investigate the HRQOL of individuals with any medical condition, generic
illness questionnaires are applied. They can be used to compare different illnesses,
levels of severity, or types of interventions. In addition to measuring the general
health status, these instruments typically assess the individual’s perception of the
functional impact of the illness or disability. One example is the copyrighted ques-
tionnaire “Functional Assessment of Chronic Illness Therapy (FACIT)” [16]. A list
of all scales that are currently part of the FACIT Measurement System is available
at the respective homepage (www.facit.org/FACITOrg/Questionnaires).

Disease-specific measures investigate functioning and/or wellbeing in aspects of
life that are thought to be affected in individuals with specific illnesses, specific
types of treatment, or specific symptoms. They are tailored to assess in detail aspects
of HRQOL in light of specific diseases and are also likely to be more sensitive to
specific treatment-related changes in HRQOL.

It has become more and more common in HRQOL research, to combine generic
and disease-specific instruments in order to cover all details that may impact
HRQOL. One example is the European Organisation of Research and Treatment of
Cancer EORTC QLQ-C30 questionnaire. It has been developed to assess the quality
of life of cancer patients. It is a copyrighted instrument, which has been translated
and validated into 81 languages and is used in more than 3,000 studies worldwide.
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Presently QLQ-C30 Version 3.0 is the most recent version (www.groups.eortc.be/
gol/eortc-qlg-c30). A modular approach was adopted for disease specific treatment
measurements. It is supplemented by more specific modules for e.g. Breast, Lung,
Head & Neck, Oesophageal, Ovarian, Gastric, Cervical cancer, Multiple Myeloma,
Oesophago-Gastric, Prostate, Colorectal Liver Metastases, Colorectal and Brain
cancer which are distributed by the EORTC Quality of Life Department.

HRQOL in the Older Patient

As mentioned frequently in previous chapters, the median age at diagnosis of
patients with hematological malignancies is currently around 70 years. Both the
median age of patients and the proportion of elderly cancer patients are rising even
further. The special aspects of an older patient’s subjective estimation of HRQOL
are therefore of great importance. Notwithstanding this, older patients are under-
represented in cancer trials and studies. This raises the question how — for exam-
ple — comorbidities, frailty or social support impact upon treatment options as these
factors significantly interact with many older patient’s HRQOL.

As Johnson et al. (2010) stated in their review, there is contradictory evidence as
to whether older people with cancer have better or worse HRQOL than younger
patients. Some studies reported that it is cancer rather than age that impacts upon
HRQOL. Others reported that older cancer patients have similar or even better
HRQOL when compared to non-cancer patients. Further aspects include the
assumption that increasing age is associated with decreasing health and HRQOL
and — possibly of major importance: Differing expectations on that what is individu-
ally defined “quality of life”.

The (European Organisation of Research and Treatment of Cancer) EORTC
Quality of Life (QOL) Group reported in this respect that responses to their ques-
tionnaires varied with age: substantial differences were seen in responses to physi-
cal function, role function and fatigue. Owing to these facts, the EORTC QOL
Group developed a questionnaire specifically for Elderly Cancer Patients (QLQ —
ELDI15). The module has been proposed to address potential deficiencies of the
QLAQ system for cancer patients who are elderly. Developmental data suggested that
older patients do have different concerns and may need a specific module. The final
report assessing the applicability of the QLQ-ELDI15 for use in older patients with
any type of cancer or hematological malignancy is expected to be completed soon
[17]. The system will hopefully enable the collection of reliable, valid and clinically
important information on HRQOL outcomes in older patients.

Obviously, there is no single best HRQOL questionnaire for every application
nor is there agreement upon a gold standard. A scale that may be advantageous in
one clinical setting is inappropriate in another. Generic and disease-specific ques-
tionnaires have advantages and disadvantages. Together, they can provide compara-
bility across types of cancer and sensitivity to specific issues or symptoms relevant
to a certain disease or treatment.
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Estimating Patients’ HRQOL

Sometimes in the treatment of elderly patients it is not possible to obtain a self-
reported PRO (e.g. due to cognitive impairment). In these cases, a proxy or care-
giver may be asked to estimate values in HRQOL questionnaires. The few studies
that have been performed investigating the reliability of results point towards an
agreement between the patient’s assessment and that of the care-giver. Certainly, we
need to be careful when interpreting results to take into account a number of poten-
tial biases [18]. Results on the accuracy of judgments made by the treating physi-
cians are not so consistent.

As discussed above, the concept of quality of life includes different dimensions
or aspects that play an important role in the perception individuals may have about
their lives. The relative importance of each aspect is different for each person and
depends on the perspective from which quality of life is considered. For example
health care professionals appear to underestimate the impact of symptoms on the
quality of life in some instances: In one recent study, Efficace presented to patients
with chronic myeloid leukemia (CML) and to their physicians a list of 74 HRQOL
relevant items and asked them to indicate the importance of each aspect on a four
point scale to identify the “top ten” items concerning the HRQOL of CML patients.
While both patients and physicians agreed about the relevance of fatigue, their opin-
ions differed about the meaning of symptoms like dry mouth, trouble in concentrat-
ing/remembering things, problems of urinating frequently, drowsiness, and skin
problems: patients tended to see these problems as having a greater impact on their
lives [19]. This aspect is an example of the adverse impact on HRQOL of the treat-
ment (and not solely the diagnosis) of a hematological malignancy and how the
ranking in the subjective importance of these events varies. Clearly, further research
will have to pick up these findings and investigate them in more detail as adverse
events in hematologic therapy certainly have great importance in long-term treat-
ments such as in CML, as symptoms may undermine the treatment commitment.
While this study illustrates the challenges we have in correctly evaluating adverse
events, one encouraging result of this study was that physicians appear to be increas-
ingly sensitive among other things, to the relevance of psychosocial factors in the
lives of their patients.

Using HRQOL Data

There are several ways to use information regarding the impact of an illness or
medical condition on HRQOL. Typically, clinical trials that compare different treat-
ments include a HRQOL analysis as one means of determining a possible general
clinical benefit, especially when relevant treatment-related side effects are to be
expected. Compared to a control therapy, the alternative treatment option may be
associated with a longer or shorter survival with better or inferior HRQOL.
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Improved aspects of HRQOL may be strong enough factors to outweigh a
possibly shorter survival. The latter has been proven as one of the major aspects for
elderly patients with hematological cancer, especially its rapidly progressing forms
such as acute myeloid leukemia [5].

Because HRQOL information can provide a detailed assessment of disease and
treatment effects, and their overall impact on the individual’s daily life, it can be
used as a planning tool for assessing the need for further treatment, rehabilitation or
palliative care. In particular, the HRQOL assessment may reveal anxiety or depres-
sive symptoms, or a complaint of pain or dyspnea that may initiate patient-physician
communication about medical, psychological or social interventions to improve the
patient’s well-being [20].

A number of methodological recommendations regarding study size, statistical
prerequisites and further aspects of correct conduction of HRQOL studies have
been published in detail elsewhere and need consideration prior to planning a
HRQOL study [21, 22].

A very relevant and interesting finding of research in the field of patient-reported
outcomes has been the evidence that single PROs have an independent prognostic
role for several clinical outcomes. For example, several studies have shown baseline
QOL parameters to be independent prognostic factors in different malignancies [23]
underscoring the assumption that QOL scales add prognostic information to clinical
measures and predict survival [24]. Patient ratings of physical symptoms (i.e.
fatigue), physical functioning and global health status/QOL have repeatedly been
the best predictors of survival. In other words, the patients’ experience of disease-,
and treatment-related impacts on life can provide clinically relevant information on
prognosis. This in turn may facilitate more informed treatment decisions.

In this context, Oliva et al. reported a study on elderly AML patients in which
QOL physical functioning was of prognostic relevance, yet somewhat surprisingly,
did not correlate to the physician-assessed ECOG performance status [25].

The most recent work, however, in this field has been published by Efficace et al.
[26], investigating in detail the question of whether baseline patient-reported symp-
tom severity independently predicted overall survival in a heterogeneous hemato-
logic population, mainly with advanced disease. The main finding of this study was
that, indeed, PROs can provide additional prognostic information in the setting of
advanced hematologic disease. Drowsiness emerged as an independent predictor of
duration of survival. Granted, this is one of the pioneer works, and future longitudi-
nal studies will have to investigate the prognostic value of PROs in homogeneous
cohorts of hematologic patients to identify which type of PRO is prognostic in spe-
cific patient groups.

While the item “fatigue” has been shown to be prognostically relevant in several
different malignant diseases, so far only hypotheses have been proposed to explain
the mechanisms underlying the association between patients’ reported health status
data and duration of survival [27]. Fatigue is a patient-reported outcome and
multi-faceted concept including both mental and physical components whose criti-
cal domains have not been sufficiently standardized and for which several scales
have been developed [28]. Despite these shortcomings, most researchers believe
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that the further investigation of this extremely debilitating symptom observed in
many if not all cancer patients will be fruitful for optimizing patient care.

Similarly, the examination of nearly 200 patients with advanced myelodysplastic
syndromes (MDS) and acute myeloid leukemia (AML) above the age of 60 years
showed that single dimensions of the EORTC QOL questionnaire C30 were highly
predictive for outcome. This effect was most pronounced in the patient groups
treated not with a primarily curative intent. The degree of prediction equaled func-
tional parameters of a comprehensive geriatric assessment (CGA) [29].

In more detail, about 25 % of the patients in this study were allocated according
to their physicians’ recommendations or own wish to only receive best supportive
care (consisting of transfusions, cytoreduction with hydroxyurea, and antibiotics)
and approximately 38 % to either disease-modifying agents (such as hypomethylat-
ing agents) or standard induction chemotherapy (two-thirds of the latter proceeded
to allografting). A third of the patients was diagnosed with MDS, two-thirds with
AML and the median age was 71 years. Of all patients, 67 were impaired in activi-
ties of daily living (ADL) and only slightly more than 50 % had a performance
status (Karnofsky Index) of above 80. Initial results of an in-depth geriatric and
quality of life assessment differed significantly among the different treatment
groups, with patients treated intensively being markedly younger and significantly
less often affected by geriatric symptoms. Among variables which appeared to be of
prognostic importance in univariate analyses, impaired independence (ADL) and
increased fatigue (=50 by EORTC QLQ-C30) remained highly predictive for over-
all survival in the entire patient group (irrespective of treatment) beyond the estab-
lished, disease-related risk factors such as poor risk cytogenetics/IPSS and bone
marrow blast count >20 %. Further, these parameters differentiated convincingly
between high- and low-risk patients treated non-intensively, with those with a higher
score in fatigue and ADL impairments having shorter overall survival.

Capturing changes in HRQOL to guide individual clinical care is increasingly
important to clinicians. For instance, a brief multi-dimensional HRQOL question-
naire might be administered at every chemotherapy visit. The treating physician can
then review the current HRQOL for indications of problems and compare it to the
HRQOL from the previous visit. This may be of benefit in consultations where there
is not always sufficient time to ask detailed questions about HRQOL.

In this context, Detmar et al. asked 273 patients to fill out the EORTC QLQ-C30
questionnaire before they had a consultation with their physicians; half of the physi-
cians received the results of the questionnaires before the consultations. These
patients had the impression that the questionnaires enhanced the physicians’ aware-
ness of their problems; the physicians, on the other hand, stated that the question-
naires facilitated communication, gave helpful information about the patients’
symptom experience and helped to detect psycho-social problems and unexpected
symptoms (e.g. sleep disorder). Moreover, a constant use of questionnaires may
allow the physician to follow the development of the patients’ clinical status and
receive helpful information for future decisions.

With respect to data published on older leukemia patients, HRQOL has been
shown to be significantly affected at the time of diagnosis. Again, fatigue was the
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most common, distressing, and persistent symptom in these patients. Further, it has
been shown that the subjective estimation of general HRQOL was stable or slightly
improving during the initial 6 months. Only fatigue appeared refractory during the
same time frame and there was little improvement beyond the first half year [30].

When looking at first data on the arrangement of PROs of older leukemia patients
under different therapeutic approaches, it has been noted that:

» Patients highly appreciate the opportunity to communicate PROs;

* Results do not comply necessarily with our (the physician”s) expectations nor
with more objective measures of functionality;

* Results do not comply with the general question of potential curability of the
leukemia (reflecting also treatment intensity); and

* PRO assessment-tailored interventions may be able to alleviate some limitations
in functionality or HRQOL.

Decision-Making in Light of HRQOL

Patients have become more outspoken with respect to their wish that prolongation
of life irrespective of its quality is not what they will opt for. When considering
intensive, life-prolonging treatments or end-of-life decisions, it is critical to con-
sider what makes life worth living for each individual that we are discussing thera-
peutic options with. Frequently, the discussion about an intervention not solely
focuses on toxicity or survival time, but also on symptom palliation and toxicity.
The importance of a careful evaluation of PROs/HRQOL is obvious. Again, as an
example, given the palliative nature of even intensive therapy in 85-95 % of older
adults with acute myeloid leukemia, this presents an ideal group with whom issues
related to the treatment decision-making process and HRQOL should be explored.
Intensive induction chemotherapy is known to result in a small chance for long-term
disease free survival, but is associated with high up-front morbidity and mortality.
The ability to offer guidance based on knowledge of how previous leukemia patients
have made similar treatment decisions and the outcomes of those decisions may be
helpful.

Some patients are willing to consider intensive and potentially toxic treatments
despite slim chances of survival. Medical issues do not always constitute the sole
factors considered. In one series, intensive therapy was more likely to be accepted
among patients with a positive sense of social well-being or children living at
home [31].

In the decision for either striving to live and seeking active treatment over death
(even if associated with a poor HRQOL characterized by pain, immobility, and
extreme dependence on others), psychosocial variables, including religiosity,
values, and fear of death contribute significantly to the decision-making process.
With respect to older adults with leukemia, Sekeres et al. performed an analysis of
decision interviews with respect to treatment intensity. Overall, 97 % of patients
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agreed with the statement that quality was more important to them than length of
life, regardless of their choice of therapy [5]. Baseline scores within the HRQOL
questionnaires and prevalence of depression were similar for those choosing
intensive treatment and those opting for non-intensive therapy. Yet, both groups
were significantly compromised compared to the general population. According to
their results with 20 patients treated intensively and 13 patients treated in primar-
ily non-curative intent, the effects of treatment on a leukemia patient’s HRQOL
were limited to the time he or she was in the hospital. Thus, patients may be
informed that they can expect their subjective HRQOL and ability to function to
improve once they leave the hospital, and that it will be similar to their pre-treat-
ment scores.

Taking again leukemia as an example, we have to consider that with aging, our
organ reserve may decrease, comorbidities may develop, and the functional status
may be affected. When additionally burdened with leukemia and the effects of ther-
apy, the individual may develop multiple symptoms like pain, fatigue, and
depression.

Therapeutic intensity and therefore treatment-associated strains and burden
range from the one extreme of sole best supportive care to the other of intensive
chemotherapy possibly followed by allogeneic stem cell transplantation. Thus,
acute leukemias may be considered exemplary for the heightened incidence as well
as the challenging decision-making process required prior to the treatment decision
in many if not all malignant diseases in older people.

The results of treatment are generally inferior to those seen in younger adults,
and long-term outcome of the older leukemia patient has not significantly improved
in the past two decades. Novel non-intensive treatment options have slightly broad-
ened the therapeutic spectrum and have raised hope for improved survival at proper
HRQOL. In this context the importance of being able to estimate how parameters of
HRQOL and functionality will be affected during the initial 6 months after diagno-
sis is comprehensible (for both patients and their physicians).

A longitudinal investigation of the development of HRQOL and parameters of a
geriatric assessment in older patients during days 121-273 post treatment initiation
revealed that only 41 % of all 200 patients initially interviewed were capable of
responding during the given time frame. The majority of patients with a second
assessment had received induction chemotherapy (66 %), while the remainder had
undergone primarily non-curative treatment.

With respect to results of subsequent assessments, some changes reached statisti-
cal significance for those treated intensively with induction chemotherapy: first and
foremost, a decline in the functional independence (instrumental ADL) was noticed.
Still, this group reported a significant increase in emotional functioning. The non-
intensive groups displayed a marked improvement in global health/QOL and emo-
tional functioning with a tendency towards improved fatigue and dyspnoea. Yet,
none of the reported changes reached statistical significance. The cohort that
received best supportive care showed an improvement in their role function but a
decline in cognitive functioning as well as increase in dyspnoea and pain. Again,
differences within the group did not reach statistical significance. When comparing
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the different treatment groups with each other, only instrumental ADL differed
significantly at the time of a subsequent assessment.

Finally, putting results in terms of proportions of patients that experienced an
assumed clinically relevant change in results over time [32], in each treatment
group, about 1/3 of patients experienced a relevant decline of over 10 points in
global health/QOL [33]. In light of the sparse data covering this extremely relevant
patient-centered topic, this study must be seen as a first approach to clarify the sub-
jective and objective impact of treatment on elderly leukemia patients.

There are several possible approaches [13, 32] to interpret HRQOL data reflect-
ing the following questions: Are observed differences in values clinically signifi-
cant? What is the meaningful pattern of change that deserves clinical attention?
Does a significant difference between treatment groups transfer to single-case inter-
pretation? A lot more research will be required before we have clear and reliable
data about clinical significance and the clinical value that goes along with the
changes that we measure.

Assessment result-directed individual interventions may improve the individual
care of the older patients. This has been demonstrated as a successful approach in
other clinical settings such as perioperative intervention [34]. To improve patient
fitness levels, functional capacity, and quality of life as well as reduce mortality and
morbidity is a very attractive concept. However, its impact on outcome needs to be
defined in adequately powered studies.

Furthermore, data indicated that the subjective estimation of HRQOL does not
necessarily correlate with more objective functional measures — a phenomenon pos-
sibly attributable to a response shift or re-evaluation of internal values in light of a
life-threatening disease. Data will need validation in much larger cohorts, yet they
supply us with relevant information on patients’ major issues and may stimulate
further discussion and research in this field.

Most patients report that frequent (e.g. weekly) re-assessment aids in focusing
discussions with their health care team. Providers found temporal changes in patient
responses over time to be useful. Providing HRQOL information routinely to the
hematologist can thus improve patient-physician communication [35]. Also, even if
not sufficiently investigated, there is the implication that communicating HRQOL
may have a positive effect on some aspects of HRQOL by itself.

Psycho-Oncological Interventions

Measurements and interpretation of reactions/adjustments to stress factors such as
the diagnosis and treatment of a malignant disease are complex. The development
of valid and reliable instruments to measure the patients’ perspective of their illness
and treatment was made possible by the demonstration of their psychometric prop-
erties by psycho-oncologists.

Psycho-oncological interventions are the other aspect of tremendous importance
not only to the older patient. They tend on the one hand to influence in a direct way
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the illness or the treatment related symptoms, on the other hand they try to improve
the illness coping. Important target variables of psycho-oncological treatments are,
among others, the improvement of illness- and treatment related symptoms like
pain, nausea or sleeping disorder, reduction of anxiety, hopelessness and depres-
sion, improvement of self-efficacy, of social integration and communication
between family members, improvement of cooperation with the physicians and help
in case of problems with the body image and sexuality, etc.. The patient-related
psycho-oncological offers include counseling and information, patient education,
supporting talk, crisis intervention, and symptom oriented treatment like relaxation
or imagination.

To decide which older patient may benefit from psychosocial interventions,
screening-instruments can be helpful to identify the psychic stress or even disorder,
beyond the impression of the responsible physicians and nurses.

A number of international intervention studies confirm the effectiveness of
psycho-oncological interventions especially on the different dimensions of
HRQOL. Most of these findings examined behavioral therapeutic intervention
which aimed to reduce side effects or distress and emotional problems and to
achieve better illness coping, better social support or psychosocial well-being.

There are few studies which examined the effect of psychosocial interventions
especially for patients with hematological malignancies. Mantovani et al. [36]
assessed the impact of three different psychological interventions on HRQOL of
elderly cancer patients which had solid tumors or hematological malignancies, and
with symptoms of anxiety and/or depression. The study showed that the combina-
tion of psychopharmacological treatment with either social support for patients and
their relatives carried out by volunteers or social support plus structured psycho-
therapy yielded the best results in terms of quality of life in the long-term treatment
of elderly patients with advanced cancer — with almost equal effectiveness.

To improve psychosocial outcomes for patients with hematological cancer, fur-
ther research investigating potential interventions by psycho-oncologist is needed.

Conclusions

The assessment of HRQOL is easily feasible as an array of validated questionnaires
is now available and one specifically for older patients is underway.

In the future, we will need to include HRQOL as an end point in clinical trials,
use HRQOL as a tool for assessing the efficacy and tolerability of treatment, and
capture changes in HRQOL status during treatment. We need this information to
evaluate the need for further assessment, treatment, rehabilitation, geriatric or pal-
liative care, and to aid in decision-making in patients who are faced with intensive,
possibly life-prolonging or even curative treatments, and end-of-life decisions.
Thorough information can help patients make informed treatment decisions and
may help them better cope with the disease, its treatment and decisions they had
come to.
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Chapter 19
Palliative Care in Elderly Patients
with Hematological Malignancies

Ulrich Wedding

Abstract Treatment approach in older adults with hematological maligancies is
often palliative. Even in curative treatment approach a high risk of disease or treat-
ment associated risk of dying exists. Therefore palliative care should be an essential
part of care for older adults with hematological malignancies.

Keywords Hematological malignancies * Supportive care * Palliative care ¢ Quality
of life » Prognosis ¢ Place of death

Introduction

Whereas some patients with hematological malignancies can be cured, most patients
will finally die of their disease or side effects of treatment. However, other than in
patients with solid tumours, patients with hematological malignancies have not
been in the focus of palliative care so far [1]. Burden of symptoms and the need for
supportive care differ between patients with solid tumours and those with hemato-
logical malignancies.

In some patients with hematological malignancies, supportive care is paramount
not “only” to treat symptoms but also to enable them to stay a life. In patients with
severe bone marrow failure, the termination of regular transfusions, either erythro-
cytes or thrombocytes, will result in death within days or a few weeks, and the ter-
mination of antibiotics and other anti-infectious agents either given as prophylaxis
or as therapy of infections, will result in severe infection, sepsis and death in multi-
organ failure in a short term period.

After providing the definition of palliative care by the WHO and some epidemio-
logical data, the following chapter addresses (1) places of death of patients with
hematological malignancies and differences in palliative and hospice care between
patients with hematological malignancies and solid tumours, (2) prognosis, (3) typi-
cal burdens of symptoms patients with hematological malignancies will face,
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focuses (4) on medical and other needs of the patients and suggests (5) some kind
of approach to improve the care even when facing death.
For further details, a review by Epstein et al. is recommended [2].

Definition of Palliative Care

“An approach that improves the quality of life of patients and their families facing
the problem associated with life-threatening illness, through the prevention and
relief of suffering by means of early identification and impeccable assessment and
treatment of pain and other problems, physical, psychosocial and spiritual:

» provides relief from pain and other distressing symptoms;

 affirms life and regards dying as a normal process;

* intends neither to hasten or postpone death;

* integrates the psychological and spiritual aspects of patient care;

o offers a support system to help patients live as actively as possible until death;

 offers a support system to help the family cope during the patient’s illness and in
their own bereavement;

* uses a team approach to address the needs of patients and their families, includ-
ing bereavement counselling, if indicated;

» will enhance quality of life, and may also positively influence the course of illness;

* is applicable early in the course of illness, in conjunction with other therapies
that are intended to prolong life, such as chemotherapy or radiation therapy, and
includes those investigations needed to better understand and manage distressing
clinical complications.

[http://www.who.int/cancer/palliative/definition/en/]

The term “with life-threatening illness” is important for patients with hematological
malignancies as it justifies the integration of palliative care even in patients treated with
curative intent with a high risk of mortality, either disease-or treatment-related.

Epidemiology

Epidemiology of hematological malignancies shows a typical age-associated
increase of incidence and even higher mortality rates, as pointed out by Quaglia
et al. (reference the Chap. 1). The older the patients are, the higher the likelihood
that they die of their disease, as rates of cure decrease, due to the use of less toxic
regimens and, the higher rates of resistant disease, as demonstrated most pro-
nounced for patients with acute myeloid leukaemia (AML), see chapter by Klepin
et al. (reference the Chap. 4).


http://www.who.int/cancer/palliative/definition/en/
http://dx.doi.org/10.1007/978-1-4471-2837-3_1
http://dx.doi.org/10.1007/978-1-4471-2837-3_4
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Table 19.1 Major hematological malignancies, their median age at diagnosis, relative frequency
of patients dying within a follow-up period of 2—8 years, and relative frequency of death in hospital,
home, nursing home and hospice [3]
Diagnosis | Median age | % of patients dying | Place of death
In hospital | Home | Nursing home | Hospice

MM 73.0 63.4 64.5 15.7 12.0 7.8
DLBCL 70.4 51.8 64.5 14.7 11.3 9.6
MDS 76.0 74.9 70.9 15.8 7.4 5.9
AML 71.1 79.4 72.1 14.1 7.2 6.6
CLL 71.6 332 65.1 17.5 11.8 5.6
MPN 71.2 23.8 56.9 17.7 18.7 6.7
FL 64.5 22.6 61.5 19.6 10.8 8.1
HD 44.1 21.9 74.6 13.5 7.9 4.0
MCL 74.0 71.1 53.7 19.5 10.6 16.2
TCL 64.9 56.8 70.9 17.1 4.3 1.7
CML 59.2 21.7 72.7 9.1 11.4 6.8

MM multiple myeloma, DLBLC diffuse large B-cell lymphoma, MDS myelodysplastic syndrome,
AML acute myeloid leukaemia, CLL chronic lymphocytic leukaemia, MPN myeloproliferative
neoplasia, FL follicular lymphoma, HD Hodgkin’s disease, MCL mantle cell lymphoma, TCL
T-cell lymphoma, CML chronic lymphocytic leukaemia

Current Situation of Care
Place of Death

In a population-based trial, Howell et al. analysed the place of death of patients with
hematological malignancies. 10,325 patients with a median age of 71 years were
included. 47 % of patients died within the period of observation. 66 % of patients
dying from hematological malignancies died in hospital, 15 % at home, 11 % in
nursing homes, and 8 % in a hospice. The results for different kinds of hematologi-
cal malignancies are summarized in Table 19.1. Short time from diagnosis to death
was associated with in-hospital mortality. Of all deaths in the first months of diag-
nosis, 88 % occurred in hospital, compared to 72 % of those occurring in months
1-3, 62 % of those in months 3-6, 64 % of those in months 6—12, and 59 % of those
above 12 months. Of all deaths, 14 % occurred in the first months after diagnosis,
13 % in months 1-3, 11 % in moths 3-6, 16 % in moths 6-12, and 46 % beyond
month 12 [3].

In-Hospital Situation
Hematological malignancies where associated with higher death rates, higher

in-hospital mortality and lower discharge rates in an acute palliative care unit com-
pared to patients with solid tumours [4].
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Providing Hospice and Palliative Care

Howell et al. performed a systematic review and meta-analysis to identify the fre-
quency of patients with hematological malignancies that received palliative or hos-
pice care [1]. Twenty-four studies were identified, nine could be included. All in all,
patients with hematological malignancies were less likely to receive palliative or
hospice care compared to patients with solid tumours. The following possible rea-
sons were mentioned: (a) ongoing management by the haematology team and conse-
quent strong bonds between staff and patients, (b) uncertain transitions to a palliative
approach to care, (c) sudden transitions, leaving little time for patients, input.

In a further analysis, the authors report on the use of specialized palliative care
(SPC) referrals in a population-based cohort of 323 patients diagnosed with acute
myeloid leukaemia, diffuse large B-cell lymphoma or multiple myeloma over a
5-years period who died within 2—7 years after diagnosis. 48 % of them had at least
one SPC referral. The following factors were associated with higher use of SPC:
longer survival (>12 months vs. <l months), multiple myeloma vs. acute myeloid
leukemia. Patients dying not in hospital had a higher rate of SPC referrals. Forty-
four percent of the patients included were 75 years and older [5].

Sexauer et al. report that there are about 70,000 deaths of patients with hemato-
logical malignancies each year in the US. Only 2 % of them use a hospice. They
report a length of stay of 9 days in home hospice care and of 6 days in inpatients
hospice care, with some of them receiving blood transfusion during hospice stay [6].

Prognosis

The majority of prognostic scores are based on patients, and disease characteristics
when patients are newly diagnosed with a certain disease, for more details see the
specific chapter for the different diseases in this book.

Other prognostic scores have been proposed to better adjust the likelihood of
dying within a certain period after transition of patients to palliative care. They
mainly included physicians, estimate of survival time, performance status, presence
of symptoms, such as dyspnoea and cachexia, and some lab-results [7].

None of them focuses on patients with hematological malignancies in a palliative
care setting.

Kripp et al. analysed factors associated with survival of 290 patients with hema-
tological malignancies referred to an in patient acute palliative care unit [8]. The
following factors were identified: (a) Eastern Cooperative Oncology Group (ECOG)
Performance Status (PS): 0-2 vs. 3—4; (b) platelet counts: >=90 vs. <90x 10 E-9/L;
(c) Lactate-Dehydrogenase (LDH) <=248 vs. 248 U/L; (d) opioid use: WHO level
0-2 vs. 3; (e) albumin>=30 vs. <30 g/L; (f) packed red blood cell transfusion no vs.
yes. According to the above mentioned factors, the authors suggested three different
risk groups, see Table 19.2.

Age, comorbidities, or other items of a comprehensive geriatric assessment were
not included in the analysis.
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Table 19.2 Number of risk factors, frequency of patients, and outcome regarding survival in
patients with hematological malignancies referred to an acute palliative care unit [8]

No. of risk factors No. of patients Median time of survival
0-1 48 440 days

2-3 120 63 days

4-5 (6) 78 10 days

The time of referral to palliative care is not a clearly defined and generally known
point of time within the course of the disease, but varies widely from factors such as
availability of service etc that are not patient- or disease-related. This limits the use
of prognostic scores in the palliative care setting.

Burdens of Symptoms in Patients with Hematological
Malignancies

The palliative care approach is more symptom-than disease-orientated. Symptoms
in patients with hematological malignancies are common. Manitta et al. reported a
mean number of symptoms of 8.8 in 180 patients diagnosed with hematological
malignancies with a median age of 61 years, range 17-95 years. Most common
symptoms were lack of energy 69 %, feeling worried 50 %, difficulty to sleep 41 %,
feeling sad 41 %, drowsiness 41 %, dry mouth 40 %, pain 39 %, numbness hands/
feet 38 %, shortness of breath 36 %, irritability 36 %, difficulty concentrating 34 %,
cough 33 %, feeling nervous 33 %, lack of appetite 27 %. The mean number of
symptoms was significant greater in those on treatment, those with poor perfor-
mance status, inpatients, and those with advanced disease [9]. Age was not included
in the analysis.

The prevalence and type of symptoms of patients with hematological malignancies
in the palliative care setting varies according to the type of underlying disease.
However data are limited. Following we report some data for patients with acute
myeloid leukaemia, multiple myeloma, and for patients with malignant lymphoma.

Acute Leukaemia

Zimmermann et al. reported the symptoms of patients with acute leukaemia, mainly
acute myeloid leukaemia, referred to a palliative care service. Two hundred and
forty-nine were included. The analysis was not restricted to elderly patients. The
patients reported nine physical and two psychological symptoms. Main symptoms
reported lack of energy 79 %, feeling drowsy 56 %, difficulty sleeping 55 %, dry
mouth 54 %, weight loss 53 %, lack of appetite 52 %, change in taste of food 51 %,
pain 49 %, nausea 45 %, worrying 43 % [10]. Only 2 of 35 patients dying in the
period of the study were referred to a palliative care service.



318 U. Wedding

Stalfeld et al. reported the final phase of 106 adult patients with acute myeloid
leukaemia, who died. Twenty-seven were treated with curative intent, 79 were in a
palliative care approach. Forty-four percent suffered from bleeding, 71 from infec-
tion and 76 from pain in the last week of their life [11].

Multiple Myeloma

Palliative care needs of patients with multiple myeloma in advanced disease are
often dominated by symptoms of the disease, especially pain, related to bone
destruction, infections, bone marrow failure and renal impairment.

In the most recent recommendations for the treatment of elderly patients with
multiple myeloma, palliative care approaches are mentioned in the appendix:
“In the absence of effective antimyeloma treatments, counseling for patients
and families provided by a palliative specialist is suggested. To relieve the dis-
abling myeloma-related symptoms, low doses of cyclophosphamide, corticoste-
roids, or thalidomide may be used.” And “Terminal care should include a
multidisciplinary approach aimed at alleviating symptoms and addressing
patient desires” [12].

The guidelines for supportive care in multiple myeloma recommend at several
occasions the need to have an established collaboration with a specialized palliative
care team as part of the supportive care for patients with multiple myeloma [13].

Validated instruments for symptom assessment and a structured assessment of
quality of life of patients with multiple myeloma are available, as reported in a sys-
tematic review by Osborne et al., however, they are not validated in the palliative
care setting [14].

Malignant Lymphoma

Palliative care needs of patients with malignant lymphoma in advanced disease are
often dominated by symptoms of the disease, especially infections, bone marrow
failure and local compression by enlarged lymph node masses. Specific recommen-
dations for palliative care in patients with malignant lymphoma in general and in
elderly patients especially are missing.

Medical and Other Needs

Hematological malignancies are a heterogeneous group of disorders with diverse
clinical presentation, different treatment strategies and outcome regarding quantity
and quality of life.
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Palliative care focuses not only on physical symptoms, but most patients have
psychosocial and spiritual needs as well. In addition, besides the patients the rela-
tives are addressed. Giving them support helps them and helps the patients as the
relatives are the most important caregiver for the patient and the most important
persons patients are worrying about.

The maintenance of treatment, as continuation of anti-infective agents or continua-
tion of support the blood transfusions prolongs life and improves symptoms in some
patients with hematological malignancies, even in a very advanced stage. The step to
stop this kind of treatments, to not start anti-infective treatment often implies a deterio-
ration of the medical condition until death within a few days or a couple of weeks.

In a small cohort of patients with hematological malignancies treated in a palliative
care unit, Cheng et al. reported that 87 % received blood sampling, 24 % granulocyte
colony-stimulating factors, 14 % parenteral nutrition, 33 % red blood cell transfusions,
48 % platelet transfusion, and 90 % antibiotics within the last week of life [15].

A special problem is the broad range of the aim of treatment; cure can be possi-
ble, in some cases likely, in others unlikely but not impossible. In some cases, espe-
cially in acute leukaemia, all efforts are set to reach the aim of cure, but within a
couple of days, the aim of treatment can become palliative, e.g. when bone marrow
regenerates with blasts instead of normal cells after intensive induction chemother-
apy, or when a severe sepsis occurs.

“They go for the cure. Nobody looks at the fact that most people going through
only have a short time and so the dying is the most important thing to handle” are the
words of a research participant, as reported by McGrath [16], suffering from AML.

A double message can help the patients and the relatives in such a situation:
“Hope for the best and prepare for the worst”. Cure can not be promised but hope
can be supported, and on the other hand, the life-threatening character of the disease
should be communicated.

Advanced directives are helpful and are a good instrument to raise the topic of
the life-threatening character of the disease.

Situation in Patients with Acute Myeloid Leukaemia

In some patients cure can be achieved. As the aim of cure seams highly achievable,
even in most of the elderly patients the aim of cure is followed initially, notwith-
standing the fact that most of the patients will die of their disease within a couple of
months. Regarding median time of survival, AML is not better and even worse than
most solid tumour in the metastatic stage of the disease. In addition, the toxicity of
treatment to achieve cure is substantially, implying that the patients have to have
access to hematological care in an in- and out patient service.

In most of the elderly patients initially treated with an intensive induction proto-
col, the disease will recur within months after treatment. 2nd line treatment is hardly
of curative intent again. Death is often caused by severe infection. Symptoms might
be related to infections and bone marrow insufficiency, resulting in anaemia and
thrombocytopenia.
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Palliative Care Approach to Patients with Hematological
Malignancies

Palliative Care addresses symptoms, and other needs of patients and their relatives,
by providing care on different levels by a team of professionals with a common aim.

Structure of Palliative Care Services

The structure of palliative care services is highly influenced by differences between
local, regional, and national health care systems. Overall, general palliative care and
specialized palliative care services should be provided. Looking at patients with hema-
tological malignancies, the general palliative care should be integrated into the hema-
tological care provided to the patients, either by physicians, nurses, psycho-oncologist,
and other professions. Thus, all care professionals for patients with hematological
malignancies should have a basic training in palliative care. Part of this training should
be the recognition of situations where specialized palliative care is needed.
Specialized care services should be available in all centres providing care for
patients with hematological malignancies, including inpatient palliative care wards,
inpatient consultations service, and outpatient home care and hospice services.

Burden for the Health Care Professionals

Health care professionals in patients with hematological malignancies often provide
care for “their patients” over a long period of time during which they develop a
close relationship to the patients and their relatives.

Shirai et al. analysed nurses’perception of adequate care for leukaemia patients
in the incurable phase. The nurses identified the following topics as of major impor-
tance for a qualified care for patients with hematological malignancies in the
incurable stage: (a) care for physical distress, (b) care for mental distress, (c) care
for social distress, (d) care for distress related to decision making, (e) care for
distress of family [17].

Barriers to Palliative Care in Patients with Hematological
Malignancies

Patients, relatives and professional caregivers might avoid to take palliative care
into account. They fear the finality, want to avoid destroying hope, etc. [18].

To rename the palliative care service to a supportive care service improved the
use, physicians were much more willing to refer their patients [19].
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Table 19.3 Special considerations for patients with hematological malignancies [20]

The high-tech and invasive nature of the treatments offered

Significant sequelae from treatment — quality vs. quantity of life concerns
The speed of change to a terminal event

The frequency of blood tests and the need for blood products

The possibility of catastrophic bleeds

Varied diagnostic groups with different prognosis and disease patterns
The fact that treatments can continue over many years

Close patient relationships with haematology unit staff

Clinical optimism based on a myriad of treatment options

Patients occasionally show positive signs of recovery when close to death

In some cases, there is no clear distinction between the curative and palliative phase; however,
nurses noted that in the majority of cases there are clear clinical indications that the terminal
stage has been reached

In addition, palliative care mainly developed for patients with solid tumours and might
not be prepared for the special needs of patients with hematological malignancies.

In qualitative interviews, McGrath and Holewa identified 11 major factors
associated with difficulties to involve palliative care into the care for patients with
hematological malignancies, see Table 19.3 [20].

Special Offers of Care for Patients with Hematological
Malignancies

As demonstrated by a report by Stockelberg et al., patients with hematological
malignancies treated at home in a palliative care setting were in need for blood
transfusions and chemotherapy [21]. In many countries, blood transfusions are not
performed in a home care setting due to legal reasons, such as the fast access to a
physician experienced in the treatment of acute adverse reactions.

Future Perspectives

There is a growing body of evidence that the integration of palliative care into active
oncological care provides an improvement of the outcome for the patients, with
some studies even reporting an improvement of survival [22], others an improve-
ment of quality of life [23]. As a result, the American Society of Clinical Oncology
(ASCO) recommends the integration of palliative care into oncological care [24].
The data for patients with hematological malignancies are much more limited, how-
ever, there is no reason to restrict the approach to patients with solid tumours. As the
aim of treatment might be cure but only very few patients will be cured in fact, pal-
liative care might even be involved in curative treatment approaches. This is in line
with the WHO definition of palliative care, provided in the beginning.
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