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Abstract

Chronic lymphocytic leukemia (CLL) remains incurable, but over the past decade there have been 

major advances in the understanding of the pathophysiology of CLL and in the treatment of this 

disease. This has led to greatly increased response rates and durations of response, as well as 

improved survival. CLL is a disease of the elderly and not all patients are eligible for the 

aggressive upfront chemoimmunotherapy regimens that are resulting in improved response rates 

and survival, so what is the optimal treatment approach for more frail elderly patients? It is highly 

likely that our treatment approaches will continue to evolve as the results of ongoing clinical trials 

are released. The age range of patients involved in clinical trials is not representative of this 

disease, and more research is required in patients who are representative of the majority of CLL 

patients seen in practice before we will see outcome improvements in these more elderly and often 

more frail patient populations.
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Improvement in outcome for patients with chronic lymphocytic leukemia

There have been major advances in the treatment of previously untreated chronic 

lymphocytic leukemia (CLL). In contrast to most other types of leukemia, CLL is not treated 

upon diagnosis, but upon progression to symptomatic disease [1]. This approach is based on 

the results of randomized trials that failed to show any benefit of early treatment with 

chemotherapy [2]. However, all of these studies were performed in an era when alkylator 

agents, especially chlorambucil, were the treatment of choice. A series of randomized trials 

performed over the past decade have demonstrated that we have moved from a setting where 

palliation of symptoms was the goal of treatment to one where attainment of complete 

response (CR) and improvement in overall survival is the aim [3–7], and we have seen the 

transition from single-agent alkylator-based therapies to nucleoside analogues, combination 
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chemotherapy and, most recently, chemoimmunotherapy (e.g., combining monoclonal 

antibodies such as rituximab with chemotherapy such as fludarabine plus cyclophosphamide 

[FCR]) [8]. As a result, CR rates have improved from 7% (chlorambucil) to 44–70% with 

FCR [7,9], and chemoimmunotherapy is now the treatment of choice.

Incidence & age distribution in CLL

Chronic lymphocytic leukemia was diagnosed in 15,490 people (9200 men and 6290 

women) in the USA in 2009 [101]. CLL is a disease of the elderly, with a median age at 

diagnosis of 72 years and median age at death of 79 years, with the age-adjusted incidence 

increasing with age (Figure 1A). Almost 70% of CLL patients are older than 65 years at the 

time of diagnosis; less than 2% are younger than 45 years; 9.1% are between 45 and 54 

years of age; 19.3% are between 55 and 64 years of age; 26.5% are between 65 and 74 years 

of age; 30.0% are between 75 and 84 years of age; and 13.2% are 85 years of age or older 

(Figure 1B). CLL is extremely heterogeneous in its clinical course, with some patients living 

for decades with no need for treatment for their disease while others have a rapidly 

aggressive clinical course.

The International Workshop on Chronic Lymphocytic Leukemia has revised the diagnostic 

criteria for CLL to require 5000 or more CLL phenotype B cells per mm3 [1]. 

Lymphocytosis with fewer than 5000 CLL-phenotype B cells per mm3 and an absence of 

symptoms of CLL is defined as monoclonal B-cell lymphocytosis (MBL). In a study to 

assess the incidence of MBL and to determine the likelihood of progression to CLL, 1520 

subjects who were 62–80 years of age, and who had normal blood counts and no history of 

cancer were examined [10]. A CLL-phenotype MBL was detected in 78 individuals (5.1%) 

and increased with age, while non-CLL-phenotype MBL (i.e., light-chain-restricted CD19+ 

B cells with no CD5 expression and strong CD20 expression) was identified in 27 

individuals (1.8%). In most subjects, the absolute B-cell count was within the normal range. 

Among 2228 subjects referred for lymphocytosis review who had a current or previous 

lymphocyte count above 4000 per mm3, CLL-phenotype MBL was detected in 309 (13.9%), 

CLL was diagnosed in 1031 (46.3%), and a non-CLL B-cell abnormality or reactive 

lymphocytosis was seen in 888 individuals (39.9%). During a median follow-up of 6.7 

years, progressive CLL (characterized by lymphadenopathy, splenomegaly, anemia, 

thrombocytopenia, lymphocyte doubling time <6 months, persistent infection or drenching 

night sweats) developed in 15% (28 out of 185) of subjects with CLL-phenotype MBL with 

an initial lymphocyte count of more than 4000 per mm3. The annual risk of developing CLL 

requiring chemotherapy among subjects with CLL-phenotype MBL presenting with 

lymphocytosis was 1–2%, which is similar to the rate of progression to myeloma seen in 

patients with monoclonal gammopathy of undetermined significance.

The goal of therapy has been to maintain the best quality of life and treat only when patients 

become symptomatic from their disease [1]. For the majority of patients this means 

following a ‘watch and wait’ approach to determine the rate of progression of the disease 

and assess for the development of symptoms. This means that the age of requirement of first 

treatment is considerably older than the age of presentation. Older patients have more 

comorbidity, with a mean comorbidity of 4.2 in patients over the age of 75 years [11]. 
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Advancing age is associated with increased vulnerability to age-related health problems; 

more comorbidity, which results in increasing adverse treatment effects; and increased 

frailty, defined as a multisystem reduction in physiological capacity, resulting in increased 

vulnerability to small environmental challenges. The question of comorbidities in CLL is 

underinvestigated, but in over 1000 newly diagnosed CLL patients evaluated at the Mayo 

Clinic (MN, USA), 89% had one or more comorbidities, with 46% having at least one major 

morbidity (Figure 2)[12]. A number of factors affect decision making in the elderly CLL 

patient. These include uncertainty regarding optimum treatments as older patients are under-

represented in clinical trials, poor quality of clinic–patient communication, patient and 

family factors that impact on how individuals come to a decision about and comply with 

treatment, and negative cultural and social stereotyping of older age by many clinicians. 

Elderly patients are vastly under-represented in clinical trials, most likely since they may not 

have a sufficiently good performance status to tolerate aggressive chemoimmunotherapy 

approaches.

Outcome of older patients in clinical trials

A relatively small number of trials have examined the impact of advanced age on outcome 

in CLL. The Leukemia Research Fund CLL4 study was a randomized clinical trial in the 

UK comparing treatment with chlorambucil, fludarabine, or fludarabine and chlorambucil 

[6]. Among the patients enrolled in this trial, 30% were over the age of 70 years, but there 

must have been considerable patient selection bias here, since oncologists had to be prepared 

to treat these patients with combination chemotherapy if they were to have been randomized 

to that arm. It is therefore likely that only patients with sufficiently good performance status 

to tolerate the more aggressive regimens were enrolled. The quality of life of these patients 

was assessed at study entry and fatigue was the greatest problem. Patients who were older 

than 70 years of age had significantly poorer physical functions [13]. In all age groups, good 

responses and overall responses were highest with fludarabine plus cyclophosphamide and 

lowest with chlorambucil, and there was no evidence of benefit for fludarabine over 

chlorambucil.

Few trials have been designed with enrolment of older patients specifically, but one such 

study was the German CLL study group (GCLLSG) CLL5 trial [14]. The advance in the 

CLL5 study design is that both study arms were deemed tolerable for the intended patient 

population, and therefore the results are likely to be more applicable to the more elderly 

patients seen in practice. This multicenter Phase III trial enrolled patients older than 65 years 

and compared first-line therapy with fludarabine with chlorambucil. A total of 193 patients 

with a median age of 70 years were randomized to receive fludarabine (25 mg/m2 for 5 days 

intravenously, every 28 days, for six courses) or chlorambucil (0.4 mg/kg bodyweight with 

increase to 0.8 mg/kg, every 15 days, for 12 months). The results demonstrated that although 

fludarabine resulted in a significantly higher overall response (72 vs 51%; p = 0.003) and 

CR (7 vs 0%; p = 0.011) rate, there was no difference in progression-free survival (19 

months with fludarabine vs 18 months with chlorambucil; p = 0.7) or overall survival (46 

months with fludarabine vs 64 months in the chlorambucil arm; p = 0.15), as shown in 

TABle 1. The aim of treatment is to improve the quality of life of patients, and measures of 

quality of life are critical in interpreting clinical trials, particularly in the elderly. A quality-
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of-life assessment was incorporated into the CLL5 study, although it is disappointing that 

only a minority of patients completed it. If these more elderly frail patients are to have an 

improved outcome, then alternative approaches have to be taken.

Importance of performance status in the treatment of elderly patients

It is clear that the performance status is more important than the chronological age of the 

patient, and it is extremely important to assess the patient’s comorbidities and fitness before 

recommending treatment. Comorbidity is frequent in CLL and frequently limits treatment in 

older cancer patients, but oncologists have perhaps not paid sufficient attention to 

comorbidity in making treatment decisions (Box 1). Several different methods are used to 

assess the fitness of patients. To date, there is no standard measure of the comorbidity 

burden available for these patients, but among the instruments designed to detect and 

quantify comorbidity, there are three scales that are potentially applicable to the CLL 

population. The Sorror version of the Charlson Index (CI) rates 19 diseases and can generate 

an age/comorbidity index [15]. The Cumulative Illness Rating Scale (CIRS) rates 13 body 

systems on a five-point pathophysiology severity scale to assess comorbidities in different 

organ systems (TABle 2), and the index of coexisting disease (ICED) measures the disease 

severity of 14 categories of disease and assesses disability [16]. To assess the performance 

of two comorbidity scales and their relationship with functional status, the CIRS-Geriatric 

(CIRS-G) was compared with the CI in 203 patients who received a comprehensive geriatric 

assessment (CGA) in a Senior Adult Oncology Program (SAOP) Study [17]. The study 

assessed variability, reliability, correlation with Eastern Cooperative Oncology Group 

performance status, activities of daily living, and instrumental activities of daily living, and 

the relative weight of comorbidity versus tumor stage in correlation with functional status. 

The median age of the patients assessed was 75 years (range: 63–91 years); 64% of patients 

scored 0 on the CI scale versus 6% on the CIRS-G. The correlation between the CI and 

CIRS-G was fair (p = 0.25–0.39). Otherwise, there was low or no correlation between 

comorbidity and functional status across the measures. Tumor stage was not correlated with 

functional status. The authors concluded that comorbidity needs to be assessed 

independently from functional status and both the CI and CIRS-G scales are reliable tools 

for use in trials of older cancer patients. The International Society of Geriatric Oncology 

Chemotherapy Taskforce published consensus recommendations on chemotherapy in the 

elderly [18–20]. The authors concluded that there is a lack of evidence-based data with 

regard to chemotherapy and that consensus recommendations had to be made on the basis of 

inadequate data.

The GCLLSG has taken a lead in this area with respect to treatment in CLL, and has 

incorporated physiologic assessment to guide the choice of chemotherapy in any given 

patient. The GCLLSG assess suitability for treatment approaches using the CIRS. Those 

with a CIRS score less than 6 are deemed suitable for standard treatment. Patients with a 

CIRS score of 6 or greater are assessed on their suitability to receive chemotherapy. Those 

who are suitable are eligible for reduced treatment and those who are not eligible for 

treatment are suitable for supportive care. The relationship between comorbidity and drug 

pharmacokinetics is unknown and requires further study. Of major importance, the basis for 
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enrollment in ongoing GCLLSG studies is not the age of the patient, but whether they fit 

into the ‘go’, ‘slow-go’ or ‘no’ categories (Figure 3).

Treatment options for CLL patients with comorbidities

Chemoimmunotherapy using the FCR regimen is the standard of care for the treatment of 

CLL patients who are able to tolerate this therapy. For patients who cannot tolerate such 

treatment approaches, alternative treatments are required, although some studies have 

examined the use of this combination using lower doses [21]. Chlorambucil was the first 

effective agent used in the treatment of CLL. Chlorambucil is rapidly absorbed from the GI 

tract and peak plasma concentrations occur within 1 h of ingestion. There has been great 

variability in dosage and schedule of administration, but the two most commonly used 

approaches are low-dose continuous therapy using a dose of 0.08 mg/kg (usual dose: 4–8 mg 

orally) or pulsed intermittent dosage of 0.8 mg/kg (usual dose: 40–80 mg) given in a single 

dose orally every 3–4 weeks. The drug has fallen out of fashion in the USA, but continues to 

be used widely in Europe, and the results of the CLL5 trial suggest it still has a role to play 

in patients with decreased performance status. Fludarabine is now available as an oral 

preparation in most countries. It can be used alone or in combination. A problem with the 

use of purine analogs in the elderly is that the drug must be used cautiously and at reduced 

doses in those with impaired renal function, and a reduced glomerular filtration rate is often 

the rate-limiting factor for more elderly patients entering into clinical trials incorporating 

fludarabine-based combinations. Ongoing clinical trials are assessing the addition of 

monoclonal antibodies, including rituximab or ofatumumab [22], to chlorambucil compared 

with chlorambucil alone. Additional agents being assessed in clinical trials in this patient 

population include bendamustine alone and in combination with rituximab [23], 

lenalidomide [24], the PI3K inhibitor CAL101 and the BCL-2 inhibitor ABT263. Design of 

clinical trials specifically targeting those older CLL patients who have comorbidity and will 

not be eligible for standard approaches is clearly a major step forward in the development of 

evidence-based optimal treatment approaches for the majority of patients with CLL.

Expert commentary & five-year view

There has been considerable progress made over the last decade in the understanding of the 

molecular pathophysiology of CLL, and this has led to the identification of a large number 

of biomarkers that have important prognostic significance in this disease. Attempts are being 

made to identify the role of these biomarkers in determining the optimal treatment approach 

in individual patients, rather than a ‘one treatment fits all’ approach. The most notable 

example of how this is now being put into practice is the appreciation that those patients 

with 17p deletion or p53 mutations will not respond well to standard therapies and that 

patients with p53 deletions or mutations should have alternative front-line treatment 

incorporating agents, such as alemtuzumab, that have activity in the absence of functional 

p53.

Despite the fact that CLL is a disease of the elderly, and that age is itself an important 

prognostic marker, until recently there has been insufficient attention paid to the specific 

management of patients based upon age at need for first treatment. In 5 years, the results of a 
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larger number of studies that assess treatment in patients with a poor performance status will 

be available, providing evidence of the efficacy of novel agents in studies specifically 

designed to address the utility of these agents in this group of patients. As these agents 

become approved for use, there will be a greater choice of front-line therapy for CLL. What 

is now clear is that it is not only age but performance status that impacts on the tolerability 

and applicability of treatment in CLL. Therefore, treatment approaches must take into 

account the performance status of patients. Once a decision has been made to alter treatment 

based upon any marker, there must be some objective assessment. This can readily be done 

and it is no longer acceptable to alter treatment based solely on the subjective assessment of 

the treating oncologist.

Therefore, 5 years hence, once a decision is made to begin treatment in a patient with CLL, 

an objective assessment will be made of the suitability of that patient for that treatment, 

based not only on the molecular profile of the disease, but also on the suitability of the 

patient to receive such therapy. Entry for clinical trials will require formal assessment of 

performance and as more work is carried out in this area, there will be greater confidence in 

the use of tools to assess performance status, and new tools will be developed to refine this. 

There will continue to be clinical trials that are designed specifically for CLL patients based 

upon performance status, allowing the entry of more CLL patients into clinical trials. It is 

likely that as new agents emerge with lower toxicity profiles, such trials will include the 

utility of earlier treatment in elderly patients with CLL. The biggest difference will probably 

be that in 5 years time, elderly patients with CLL will no longer be ignored by the academic 

community.
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Box 1

Oncology versus geriatric assessment of patient characteristics

Oncology

• Age

• Performance status

Geriatric medicine

• Functional status (e.g., ADL, iADL, aADL)

• Depression (e.g., geriatric depression scale)

• Dementia (e.g., mini-mental state examination)

• Mobility (e.g., timed up and go)

• Nutrition (e.g., mini-nutritional status)

• Social circumstances

• Comorbidity (e.g., Charlson or CIRS score)

• Polypharmacy

aADL: Advance activities of daily living; ADL: Activities of daily living; CIRS: 

Cumulative illness rating score; iADL: Instrumental activities of daily living.
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Key issues

• There have been major advances in the treatment of chronic lymphocytic 

leukemia (CLL) over the past decade, and approaches are now being developed 

to evaluate if we can direct therapy to individual patients based upon the 

molecular risk features of their disease.

• Comorbidity and not age is the limiting factor in the use of 

chemoimmunotherapy approaches in CLL.

• Elderly patients with comorbidities are vastly under-represented in clinical trials 

in CLL, and more trials are needed in this population.

• A number of tools are available to assess comorbidity in CLL.

• The validation of these tools in CLL is being undertaken in CLL studies that 

specifically target patients who would not be considered fit for standard 

treatment approaches.

• A number of promising agents are entering clinical trials in the frail CLL patient 

population.
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Figure 1. Chronic lymphocytic leukemia is a disease of the elderly
(A) Increasing age-adjusted incidence in chronic lymphocytic leukemia. (B) Percentage of 

patients by age category at time of diagnosis of chronic lymphocytic leukemia.

Data taken from [101,102].

Gribben Page 11

Expert Rev Anticancer Ther. Author manuscript; available in PMC 2014 November 23.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 2. Most patients with chronic lymphocytic leukemia have comorbidities
Data taken from [12].
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Figure 3. 
Comorbidity is the major factor determining treatment in studies from the German Chronic 

Lymphocytic Leukemia Study Group.
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Table 1

Outcome of the German Chronic Lymphocytic Leukemia Study CLL5

Chemotherapy CR (%) ORR (%) PFS (months) OS (%)

CLL5 Fludarabine 7 72 19 46

Elderly patients Chlorambucil 0 51 18 46

CLL: Chronic lymphocytic leukemia; CR: Complete remission; ORR: Overall response rate; OS: Overall survival; PFS: Progression-free survival.

Data taken from [4].

Expert Rev Anticancer Ther. Author manuscript; available in PMC 2014 November 23.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Gribben Page 15

Table 2

Cumulative Illness Rating Score

Organ System If illness/impairment present, specify: Score

Heart [ ]

Blood pressure [ ]

Vascular [ ]

Respiratory [ ]

Ear/nose/throat [ ]

Upper gastrointestinal [ ]

Lower gastrointestinal [ ]

Liver [ ]

Renal [ ]

Genitourinary [ ]

Musculoskeletal [ ]

Endocrine/metabolic [ ]

Neurological [ ]

Psychiatric [ ]

Total score [ ]

Please insert the appropriate grade of illness impairment.
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