
Introduction

Chronic lymphocytic leukemia (CLL), the most com-
mon leukemic disorder in the Euro-American population
(12,35,39) is still considered incurable despite considerable
progress in the recent years (allogeneic stem cell transplan-
tation being the only potentialy curative treatment for a very
small subgroup of highly selected patients). Chemoimmu-
notherapy, i.e. combination of monoclonal antibodies with
chemotherapy, represents a major breakthrough in the ma-
nagement of CLL. Recently, two large randomized studies
(German CLL-8 study in untreated patients and internatio-
nal REACH study in relapsed CLL) clearly demonstrated
that addition of monoclonal anti-CD20 antibody rituximab
to fludarabine and cyclophosphamide (FCR regimen) was
associated with significantly higher overal response rate
(ORR), complete remissions (CR) and longer progression-
free survival (PFS) (30,47); moreover, patients treated with
FCR in first line had significantly longer overall survival –
the first clinical study in the history of CLL treatment to

achieve this endpoint. Therefore, FCR protocol is current-
ly accepted as the gold standard in treatment of physically
fit CLL patients. However, it is necessary to keep in mind
that results of these studies are not applicable to patients of
advance age and/or with serious comorbidities. It is a well-
known fact that clinical studies in CLL enroll mainly younger
patients in a very good general condition. The median age
of patients enrolled in the recent large randomized studies
testing fludarabine-based regiments is between 58 and 64
years (7,15,26,30,33,46–48, Table 1). In contrast, the me-
dian age at diagnosis of CLL is between 65 and 72 years
and patients older than 65 years in fact account up to
50–75 % of the CLL population (11,12,35,39). Importantly,
age has also been identified as one of crucial predictive fac-
tors for overall survival (55,56). The field of elderly or co-
morbid patients with CLL has been somewhat neglected in
the last 15–20 years as large trials concentrated mainly on
younger and fitter patients able to tolerate intensive pro-
tocols (reviewed in 18). Therefore, it is not clear whether
older/comorbid patients will also profit from newer treat-
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ment approaches such as purine analog combination regi-
mens or chemoimmunotherapy (18). Retrospective analysis
of data gathered by Barcelona group which showed that
overall survival in patients older than 70 did not improve in
the last decade in historical comparison to younger patients
(1) does not support this hypothesis. Of course, definite
answers can be provided by prospective randomized trials
only.

Specific issues in elderly/comorbid patients

It has been demonstrated that organ functions deterio-
rate with advancing age. One of most important examples
is renal function. Creatinine clearance has been reported
to decrease at a rate of approximately 1 % per year (34).
Muscle mass and urinary creatinine excretion in advancing
age decrease at similar rate; therefore, mean serum creati-
nine concentrations may stay nearly constant despite de-
creasing renal function. This may result in overestimation
of renal function if serum creatinine alone is used to assess
renal function and calculate drug dosages (reviewed in 34).
These facts have obvious implications for the dosing of
systemic treatment of elderly patients with CLL, especially
fludarabine which is predominantly excreted via kidneys
(43). For practical purposes, it is convenient (and common
in CLL studies) to assess patients’ renal function by calcu-
lated creatinine clearance formula developed by Cockroft
and Gault (9). Indeed, an analysis of Cancer and Leukemia
Group B (CALGB) study 9011 using fludarabine mono-
therapy in 192 previously untreated patients (median age,
64 years) found out that creatinine clearance below 80
ml/min. (but not age!) was predictive of higher toxicity
(37). Comorbidities in general have detrimental effect on
survival of cancer patients (42). A study specifically looking
at the role of comorbidities in patients with malignant lym-
phomas reported shorter overall survival in patients with

severe comorbidities (32). In contrast, a single-center ana-
lysis from Mayo Clinic identified age rather than comorbidi-
ties as significant factor for overall survival (55). However,
this analysis was influenced by the fact that comorbidities
were assessed at the time of CLL diagnosis, not at the time
of treatment (which in many patients occurs several years
after diagnosis and comorbidities may occur in the mean-
time). German CLL study group analyzed patients from
two prospective trials. There was a trend towards shorter
survival in comorbid patients (either with multiple comor-
bidities or with severe comorbid diseases); this was inde-
pendent of age (10). As both age and comorbidities appear
to play an important role in the prognosis of CLL patients,
more prospective studies are clearly needed to shed more
light on this topic.

Therapeutic options for elderly/comorbid 
CLL patients

First-line treatment

Chlorambucil, though an old drug first successfully
used in CLL in 1950s (2), can be still regarded as gold stan-
dard in treatment of frail patients with CLL because no other
regimens proved to be superior so far. There are several pos-
sible dosing schedules of chlorambucil: 1) low-dose ap-
proach using 0.1 mg/kg continuously, 2) pulse schedule of
0.4–0.8 mg/kg every 2 weeks, used in German protocols
(17), 3) 10 mg/m2 on days 1–7 repeated every 28 days for
up to 12 cycles, used in British studies (7), 4) 40 mg/m2

once monthly, used by Cancer and Leukemia Group
B (CALGB) (46). As there have been no randomized trials
comparing different chlorambucil schedules, identification
of the best regimen is not possible. However, schedules
using higher dose per cycle (German and British study
groups) appear to be more effective. CLL-5 study con-
ducted by German CLL Study Group has been so far the
only randomized trial which specifically focused on elderly
patients: comparison of fludarabine monotherapy to chlor-
ambucil was performed in 193 untreated patients older
than 65 years (median, 70 years). Although fludarabine in-
duced significantly higher percentage of overall responses
(ORR) and complete responses (CR) than chlorambucil
(ORR, 72 vs. 51 %, p=0.003; CR, 7 vs 0 %, p=0.011), this
did not translate into longer progression-free survival (me-
dian 19 vs 18 months, p=0.7) and there was even a trend to-
ward longer shorter overall survival in fludarabine-treated
patients (fludarabine, median 46 months vs chlorambucil,
64 months, p=0.15). The results of PFS and OS could be in
part attributed to the fact that significantly less patients in
the fludarabine arm were retreated when disease progressed
again (50 vs 77 %; p=0.006) (17). Based on these results,
the German CLL Study Group still considers chlorambu-
cil as the standard treatment for elderly CLL patients.
Results of CLL-5 study underline the fact that questions re-
lated to specific clinical settings (like treatment of patients
with comorbidities) must be answered in a specifically de-
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Author Year Design Median age Reference
Rai 2001 F vs CLB 64/62/63 46

vs F+CLB
Eichhorst 2006 FC vs F 58/59 15
Catovsky 2007 FC vs F 64/65 7
Flinn 2007 FC vs F 61/61 26
Knauf 2009 B vs CLB 64/64 33
Hallek 2009 FCR vs FC 61/61 30
Robak 2010 FCR vs FC 62/63 47
Robak 2010 FC vs CC 59/58 48

Tab. 1: Median age in recent randomized studies in CLL is
considerable lower than in general CLL population. Me-
dian age in each randomization group. 

F – fludarabine; CLB – chlorambucil; FC – fludarabine
and cyclophosphamide; B – bendamustine; FCR – fludara-
bine, cyclophosphamide and rituximab; CC – cladribine
and cyclophosphamide.



signed clinical trials and it is not possible to simply extra-
polate data from trials involving different patient populati-
on, i.e. younger and fitter patients. In contrast, subanalysis
of British CLL4 trial (randomization between chlorambu-
cil vs. fludarabine vs. fludarabine plus cyclophosphamide,
FC) showed that FC combination fared better than chlo-
rambucil with regard to ORR, CR and PFS in all subgroups
including patients older than 70 years which comprised
approximately 30 % of study population. Overall survival
was not significantly different. While FC caused more my-
elotoxicity, there was no significant increase in infections
(7). However, this trial was not specifically designed for el-
derly patients.

Treatment of relapse

In general, patients may be retreated with the previously
used regimen if they responded and the duration of response
exceeded 12 months for conventional protocols like chlor-
ambucil or fludarabine monotherapy or at least 24 months
for fludarabine combinations (e.g., FC, FCR). Patients re-
fractory to alkylator-based regimens and unsuitable for
fludarabine may be treated by high-dose corticosteroids
(see section Refractory disease).

Dose-reduced protocols containing 
fludarabine

Unacceptable myelotoxicity and/or infections represent
the most important drawback in elderly/comorbid patients
treated with intensive fludarabine-based chemo(immuno)
therapy. Ferrajoli et al. reported results of FC and FCR re-
gimens in 125 patients older than 70 years. Half of patients
have been previously treated. Severe (CTC grade III/IV)
myelotoxicity occured in 60 and 82 %; severe infections
complicated treatment in 42 and 22 %, leading to early dis-
continuation in significant number of patients, especially in
relapse – median number of administered cycles was only 2
for FC and 3 for FCR (22). Israeli Group on CLL reported
results of fludarabine-based combination (monotherapy,
FC or FC plus mitoxantrone) as salvage treatment in 82
CLL patients (32 older than 65 years with median age of
70). While ORR/CR was lower in older patients (59/0 % vs
80/20 %), infectious toxicity in this subgroup was unaccept-
able: severe bacterial infections occured in 44 % and neutro-
penic fever in 25 %, leading to at least one hospitalizazion
due to infection in 63 % of patients. Consequently, only 31 %
of patients completed the planned treatment (51).
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Author, year n Median age Pretreatment Regimen ORR/ Hematological Other Ref.
(range) status CR(%) toxicity toxicity

Robertson, 80 66 (43–79) Rel/Ref F 30 mg/m2 i.v. 41/10 ANC gr. IV 19x pneumonia, 49
1995 D1–3 q28d 18 % courses 13xFUO
Bocchia, 30* 68 (32–82) Rel/Ref, F 15 mg/m2 i.v. 81/36 ANC gr. IV FUO 26 % 4
1999 untreated D1–4, C 250 mg/m2 43 %

i.v. D1–4,
E 60 mg/m2 i.v. 

D1 q28d
Marotta, 20 75 (61–87) Rel/Ref F 15 mg/m2 i.v. 85/15 ANC gr. IV 1x infection 36
2000 D1–4, C 200 mg/m2 20 % gr. IV, 

i.v. D1–4 q28d 1x TLS
Fabbri, 28** 73.5 (61–85) Rel/Ref F 25 mg/m2 p.o. 100/0 NS 1x fatal sepsis 20
2004 D1–4, C 150 mg/m2

p.o. D1–4 q28d
Fabbri, 25*** 74 (66–85) Untreated F 25 mg/m2 p.o. 88/50 ANC gr. 3xFUO, 21
2007 D1–4, C 150 mg/m2 III/IV 16 % 1x pneumonia

p.o. D1–4 q28d
Forconi, 14 71 (65–80) Untreated F 25 mg/m2 p.o. 100/62 ANC gr. – 28
2008 D1–4, C 120 mg/m2 III/IV 21 %

p.o. D1–4 q28d
Forconi, 12 71 (65–79) Rel/Ref F 25 mg/m2 p.o. 84/25 ANC gr. 2x pneumonia 28
2008 D1–4, C 120 mg/m2 III/IV 25 %

p.o. D1–4 q28d

Tab. 2: Results of studies using low-dose fludarabine-based regimens in the treatment of CLL and small lymphocytic lym-
phoma (SLL). 

Rel/Ref – relapsed/refractory; F – fludarabine; C – cyclophosphamide; E – epirubicin; D – day; ANC – neutropenia; NS
– not stated; FUO – fever of unknown origin; Ref – reference. 
*patients with indolent lymphomas including 11 cases of SLL; **patients with indolent lymphomas including 4 cases of
SLL; ***patients with indolent lymphomas including 8 cases of SLL.



Significantly higher toxicity of full-dose fludarabine
combinatis can be at least in part explained by slower ex-
cretion of fludarabine metabolites via kidneys as renal func-
tions deteriorates with advanced age. To try to resolve this
issue, dose-reduced fludarabine regimens were developed
aiming at reduction of the treatment toxicity while main-
taining efficacy. Indeed, several small studies have reported
decent response rates and modest toxicity of either low-
dose fludarabine monotherapy (49) or low-dose FC com-
bination (4, 20,21,28,36). The results of these studies are
summarized in Table 2. The logical next step is combination
of low-dose chemotherapy with monoclonal antibodies.
Protocol “FCR-Lite” consists of low-dose FC (fludarabine,
20 mg/m2 and cyclophosphamide 150 mg/m2 i.v. day 1–3 of
the cycle) is and double dose of rituximab (500 mg/m2 day
1 and 14 of the cycle, repeated q 28 days); patients who
achieve partial or complete response receive maintenance
treatment with rituximab 500 mg/m2 every three months
for 2 years. Preliminary results in a selected group of 49
untreated patients were impressive: ORR/CR was achieved
in 100/85 %; 7/8 patients in CR were MRD-negative. With
regard to toxicity, the regimen was very well tolerated.
Grade III/IV neutropenia occured in 12 % of cycles only.
Ironically, the patients were neither elderly nor comorbid:
median age was 58 years, patients were predominantly in
intermediate clinical stages and had excellent performance
status (27); therefore, these results are not relevant for the
elderly/comorbid CLL patient population. Efficacy and
safety of low-dose FCR in elderly/comorbid patients is cur-
rently tested within protocol “Q-lite” of the Czech CLL
Study Group (44). Preliminary results are pending this
year. Combination of pentostatin (2 mg/m2), cyclophos-
phamide (600 mg/m2), and rituximab (375 mg/m2) was
used in 64 previously untreated patients with CLL (50).
Eighteen patients were older than 70 years and 25 had creati-
nine clearance below 70 ml/min. These subgroups did not
have significantly inferior results or higher occurence of cy-
topenia; howerver, older patients had more treatment de-
lays and those with impaired renal function required more
dose reductions; furthemore, the study was not statistically
powered to test for these differences and direct comparison
with fludarabine regimens was not available. Therefore,
more data are needed to address the question whether pen-
tostatine could be less toxic than fludarabine and thus more
suitable for elderly/comorbid patients with CLL.

Refractory CLL

Management of patients with refractory CLL repre-
sents a truly challenging task for every hematologist (52).
Monoclonal anti-CD52 antibody alemtuzumab is approved
for use patients who have failed fludarabine-based regi-
mens. ORR can be expected at 30–40 % but responses of-
ten last less than 12 months (8). Furthemore, opportunistic
infections are frequent so benefits must be carefully weighed
against the risks. Patients who are double refractory to

fludarabine and alemtuzumab or those fludarabine-refrac-
tory with bulky lymphadenopathy (where alemtuzumab ef-
ficacy is less likely) have a particularly dismal prognosis
(54). One of emerging treatment options for these patients
is the use of high-dose corticosteroids. Combination of
high-dose methylprednisolone (HDMP) at the dose of 1
g/m2 i.v. day 1–5 with rituximab 375 mg/m2 i.v. day 1 re-
peated every 4 weeks was used in 14 heavily pretreated pa-
tients, most of them with bulky lymphadenopathy, six being
older than 65 years (14). ORR was 93 % with 2 CRs. The
problem, however, was short duration of response (median
PFS, 7 months) and grave infectious toxicity despite com-
bined prophylaxis: 6/14 patients had a significant opportu-
nistic infection while on treatment. The Mayo Clinic group
treated 37 relapsed CLL patients with HDMP at the same
dose in combination with weekly schedule of rituximab (day
1, 8, 15 and 22). ORR was 78 % and median PFS around
12 months. Again, infections were serious: five early deaths
due to infection during the first month of treatment oc-
cured (5). Castro et al. treated 14 fludarabine-refractory pa-
tients by 3 cycles of R-HDMP at the same dose. ORR/CR
were 93/36 %; median PFS 15 months and median time to
next treatment 22 months. Interestingly, serious adverse
evets were rare (6). Solution of the common problem with
infectious toxicity could lie in lowering the dose of steroids:
use of high-dose dexamethasone (40 mg on days 1–4 re-
peated every 28 days) with rituximab was reported by
Quinn; six patients treated with this regimen has similar
results to those treated by HDMP but toxicity was notably
lower with dexamethasone (45). Czech authors recently re-
ported promising results of treatment of autoimmune cyto-
penias by rituximab with HDMP or dexamethasone (13).
Ofatumumab, a fully human anti-CD20 antibody has re-
cently been approved by FDA for the treatment of CLL pa-
tients double-refractory to fludarabine and alemtuzumab.
The schedule used in the registration study was 1x300 mg
+ 7x2000 mg by intravenous infusions weekly followed by
four monthly doses of 2000 mg. Results were promising
given the highly unfavourable patient cohort: ORR was 51 %
in the double-refractory patients and 44 % in the bulky
fludarabine-refractory group. Median OS was 14 and 15
months (57).

Future directions

Combination of chlorambucil and monoclonal antibo-
dies offers a promising way to increase the therapeutic effi-
cacy while maintaining low toxicity. Protocol combining
chlorambucil and rituximab, i.e. two agents with a very fa-
vourable toxicity profile and synergistic mode of action in
vitro, is currently studied in the United Kingdom (ruximab,
500 mg/m2, in first cycle 375 mg/m2; chlorambucil, 10
mg/m2 p.o. day 1–7; repeated every 28 days). Preliminary
results showed that ORR achieved with the combination in
50 patients was better than chlorambucil monotherapy in
historical comparison to results of British CLL4 trial
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(ORR, 84 vs 67 %). Interestingly, grade III/IV neutropenia
was relatively high at 40 % (31). German CLL Study Group
is enrolling patients into a large phase III trial randomizing
between chlorambucil monotherapy, chlorambucil+ritu-
ximab and chlorambucil+GA-101, a class II anti-CD20
monoclonal antibody with improved antibody – dependent
cytotoxicity and direct induction of cell death. Combi-
nation of chlorambucil with ofatumumab vs chlorambucil
monotherapy is tested in another phase III trial (40). No re-
sults from these studies are available to date.

While rituximab monotherapy has limited efficacy in
CLL, probably due to lower CD20 density and circulating
CD20 (8), one of the potential ways to increase the thera-
peutic response is combination with granulocyte-macro-
phage colony-stimulating factor (GM-CSF) which has been
shown to increase the CD20 expression on CLL cells.
Combination of rituximab (375 mg/m2 i.v. weekly for 4
weeks) with GM-CSF (250 μg s.c. 3x weekly for 8 weeks)
was studied as initial treatment in 32 patients with median
age 73 years. ORR/CR rate was 72/6 %. Tolerability was ex-
cellent: no severe myelosuppression or infections were re-
ported (24).

Bendamustin is a unique molecule combining the pro-
perties of an alkylating agent and a purine analog, originally
developed in former German Democratic Republic in 1960 s
and mainly used for the treatment of lymphomas. Bendamu-
stine was approved by US Food and Drug Administration
for the first-line treatment of CLL following demonstration
of better ORR/CR and PFS in comparison to chlorambucil
(33). German CLL Study Group published results of a dose
escalation phase I/II study in 16 patients with relapsed/re-
fractory CLL; median age was 67 years. The maximum to-
lerated dose was 70 mg/m2 i.v. on day 1 and 2, repeated
every 4 weeks. ORR/CR was 56/13 %. The median duration
of response was 43 months. Most frequent grade III/IV to-
xicities included leukopenia (50 %) and infections (44 %)
(3). The next logical step, combination of bendamustine
with rituximab, was reported by the same group in 81 pa-
tients (median age 67 years) with relapsed/refractory CLL.
The regimen yielded ORR/CR of 77/15 %. Severe neutro-
penia and thrombocytopenia occured in 12 and 9 % of
treatment courses and there were 5 % severe infections.
Treatment-related mortality was 4 % (3 patients 2x sepsis,
1x pneumonia) (25). These results suggest that bendamus-
tine might be an effective and above all safe drug for the
treatment of elderly CLL patients.

Lenalidomide, an orally available immunomodulatory
drug which targets the interactions of leukemic cells with
the bone marrow and lymph node microenvironment, was
tested in a phase II study as initial treatment in 43 elderly
CLL patients (median age, 72 years; 42 % in Rai III/IV
stage). The drug was given continuously at a starting dose
of 5 mg with possible escalation after 8 weeks. ORR was
54 % with no CRs. The median daily dose administered was
10 mg. Toxicity was acceptable: severe neutropenia and/or
thrombocytopenia developed in 26 %. Infections (2x neu-

tropenic fever, 1x pneumonia) Tumor flare ocurred in (44 %)
but was limited to grade I/II. Importantly, no tumor lysis
syndrome was seen (23).

Practical points in the management 
of elderly/comorbid patients with CLL

Diagnosis of CLL

It is perfectly fine to use peripheral blood for confirma-
tion of the diagnosis by flow cytometry and there is usually
no need in performing bone marrow aspiration/biopsy as
part of initial staging. This procedure, giving its demands
for the patient, should be reserved for those presenting with
cytopenias where marrow cytology and/or histology may
provide clues to etiology of the cytopenia (29).

Extent of staging

Besides basic laboratory tests such as full blood count,
biochemistry, and antiglobulin test, I usually order abdomi-
nal ultrasonography to detect possible retroperitoneal lym-
phadenopathy. In my experience, a significant proportion
of patients have enlarged abdominal lymph nodes and
some of them may progress in retroperitoneal lymph nodes
only while their external lymph nodes remain stable. Pa-
tients with relapsed CLL have even more frequently sig-
nificant abdominal lymphadenopathy. In these patients,
assessment of the largest lymph nodes is even more impor-
tant if we consider using alemtuzumab because this agent is
considerably less effective in patients with bulky lymphade-
nopathy (8). Prognostic relevance of imaging methods in
CLL (38,41) as well as small lymphocytic lymphoma (53)
has been reported.

Treatment decisions

Before initiating treatment, the most important ques-
tion is, whether the patient is truly indicated for therapy.
We must keep in mind that every therapeutic intervention
may result in potentially severe side effects. Therefore, the
“primum non nocere” (first do no harm) principle is high-
ly relevant. I follow the NCI-WG criteria for the commen-
cement of treatment – these guidelines are based on disease
activity, e.g. massive or progressive lymphadenopathy or
splenomegaly, progressive anemia and/or thrombocytope-
nia, systemic symptoms (significant weight loss, non-infec-
tious fevers, fatigue or night sweats) or rapid lymphocyte
doubling time (less than 6 months). However, in specific
cases, the treatment does not necessarily have to be initiated
even though one of the criteria is fullfilled: in patients with
mild thrombocytopenia above 70x109/l, it pays to monitor
the patient’s blood count closely because in some patients
the platelets (though mildly decreased) may remain stable
for a longer period of time. I also recommend patience with
regard to lymphocyte doubling time. Obviously, some pa-
tients quickly double the absolute lymphocyte count (ALC)
from 30,000 to 60,000/mm3. Given that ALC itself is not
harmful to the patient, I usually continue with close follow-
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up (every 6–8 weeks) and wait for the further development
of blood count. In many patients the rise in leukocytes will
slow down, following the gompertzian curve of tumor
growth. If the patient definitely requires treatment, it is ex-
tremely important to thoroughly discuss treatment possi-
bilities with the patient in order to choose the type of
treatment that best suits and fits the patient (not necessari-
ly the physician!). As every patient is different and there are
often several good options instead of “the only good one”,
it is crucial to respect the patient’s preferences and fully
explain the pros and cons of all reasonable therapeutic op-
tions.

It is advantageous if a patient can be offered one of the
currently active clinical studies testing novel (and expected-
ly more effective) therapies in CLL, such as lenalidomide,
chlorambucil-monoclonal antibody combination, ABT-263
(an orally available bcl-2 inhibitor) or maintenance treat-
ment – see Table 3. Importantly, patients with small lymp-
hocytic lymphoma (SLL) should be managed in the same
way as SLL differs from CLL in tumor distribution only
(53).

Choice of specific treatment regimen

With regard to intensity of treatment, it is crucial to as-
sess the patient’s fitness general condition and adjust the
extent of diagnostic procedures and therapeutical goals
accordingly. It is better to use biological age rather than ca-
lendar age as there may be huge differences between diffe-
rent patients of the same age. While Eastern Cooperative
Oncology Group (ECOG) performance status is a suitable
basic tool, it does not tell us anything about the number and
severity of comorbid diseases. Regarding assessment of co-
morbidities, I follow the practice of German CLL Study
Group which uses Cumulative Illness Rating Scale (CIRS)
system in its studies (29). This system scores number and
severity of comorbidities in each of the organ system and its
predictive power has been shown in patients with solid tu-
mors (19). Threshold of 6 was used in German studies to
distinguish between significantly comorbid patients and
those without serious comorbidities. Patients aged 65–70
(sometimes 75) in good general condition, with perfor-

mance status 0–1, CIRS score ≤ 6 creatinine clearance ≥ 70
ml/min. and no serious comorbidity (such as advanced car-
diac failure or ischemic heart disease) usually receive the
same treatment regimens as younger patients, e.g. full-dose
FCR, alemtuzumab etc.

Supportive treatment

While infections are clearly the predominant complica-
tions and the most common cause of death in CLL patients,
it is essential to try to maximize the patients’ protection
from infections, especially during cytoreductive treatment.
While the rate of infectious complications is relatively low
in younger patients undergoing first-line therapy (16), occu-
rence of infections seems to rapidly increase with every
subsequent line; patients refractory to fludarabine and/or
alemtuzumab are in particular susceptible to various op-
portunistic infections (54). My personal practice is to offer
combined antimicrobial prophylaxis to all elderly patients
undergoing treatment based on fludarabine or corticoste-
roids. The prophylactic regimen usually consists of sulpha-
metoxazol/trimetoprim 960 mg twice daily on three days of
the week (Monday, Wednesday, Friday) combined with an
antiviral agent such as aciclovir 400 mg or valaciclovir 500
mg twice daily. Antimycotic prophylaxis is usually reserved
to patients with a history of repeated or severe mycotic
infections. The prophylaxis is maintained until at least 2
months after cessation of chemotherapy. This prophylaxis
is absolutely mandatory in patients treated with alemtuzu-
mab. Patients presenting with high tumor load (massive
lymphadenopathy/splenomegaly, hyperleukocytosis) receive
allopurinol at the dose of 300–600 mg daily as the prophy-
laxis of tumor lysis syndrome; adequate hydration is also
crucial. Regarding growth factor support, I rarely use pri-
mary prophylaxis of febrile neutropenia with granulocyte
colony-stimulating factor (G-CSF); instead, this agent is
used in case of severe neutropenia and I usually reduce the
doses of chemotherapy by 25 % in the subsequent cycles.
Erythropoiesis-stimulating agents (ESP) are used in concor-
dance to international guidelines (ESMO, NCCN, EORTC).
Intravenous immunoglobulins are usually administered to
patients with severe hypogammaglobulinemia and history
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Drug/regimen Mechanism of action Patient population Design of study Manufacturer
ABT-263 Bcl-2 inhibitor Untreated Rituximab vs. rituximab + ABT-263 Genentech
GA-101 Class II anti-CD20 Untreated CLB vs. CLB + rituximab Roche

monoclonal antibody vs. CLB + GA-101
Ofatumumab Human anti-CD20 Untreated CLB vs. CLB + ofatumumab GlaxoSmithKline

monoclonal antibody
Rituximab Anti-CD20 Untreated CLB vs. CLB + rituximab Roche

monoclonal antibody vs. CLB + GA-101
Lenalidomide Targeting tumor Untreated CLB vs. lenalidomide Celgene

microenvironment
Low-dose FCR Chemoimmunotherapy Untreated/relapse Low-dose FCR (single arm) Roche, Genzyme

Tab. 3: Current clinical trials suitable for elderly/comorbid patiens with CLL. CLB, chlorambucil; FCR, fludarabine, cyclo-
phosphamide, rituximab.



of repeated severe bacterial infections, though there have
been no convincing data from randomized trials.

Conclusions

Treatment of elderly or comorbid patients with CLL re-
presents a challenging task. The lack of data from rando-
mized trials make the treatment decisions difficult. As
there is yet no evidence of any regimen being better than
chlorambucil in this patient population, it is still the stan-
dard treatment in first line. While best supportive care ap-
pears to be the best option in severely comorbid patients,
others with moderate comorbidities may profit from chlor-
ambucil cominations or other approaches. Comprehensive
geriatric assessment (such as CIRS) offers a useful tool to
distinguish between these categories. Quantification of
creatinine clearance is also important, especially if planned
treatment includes fludarabine. It is highly advantageous to
enroll as many elderly/comorbid patients into currently
running randomized trials testing combination of chloram-
bucil+rituximab, chlorambucil+ofatumumab or chlorambu-
cil+GA-101, monotherapy with rituximab or lenalidomide
and others (NCI, see Table 3). Low-dose fludarabine com-
binations have yielded promising results in small phase II
studies which should be confirmed in larger trials. In re-
fractory CLL, treatment options include alemtuzumab,
ofatumumab and high-dose corticosteroids. Supportive
treatment with antimicrobial prophylaxis is crucial. With
many clinical trials currently under way, we can hope that
our treatment options aiming at the ultimate therapeutic
goals in CLL patients of advanced age or with comorbidi-
ties – prolongation of overall survival and improvement in
quality of life – will be improved in near future.
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