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Chronic Lymphocytic Leukemia 

Update 2010
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Key Questions

• What is most appropriate first line treatment?
– Does first-line treatment selected impact survival?

– If  you use single agent what is best choice?

– Is achieving MRD negative status important?

• Is FCR the standard of care for ALL first line 
therapy? 

• Where do we go with BR in first line CLL therapy? 
• What about OFC in CLL? Is it ready for prime 

time? 
• What do we do with high risk CLL patients (11q, 

17p, P53 deletions/mutations)? 

Current Strategies: Newly Diagnosed CLL 
Patients and Rel/Refractory CLL (2008)

Initial 
Diagnosis

Stage determination Prognostic 
determination

Frontline Options 1:
-FCR
-PCR
-FR
-FC
-Chlorambucil
-Rituximab
-Bendamustine

Rel/Relapsed:
-FCR
-R-FCM
-CFAR
-Bendamustine
-Lenalidomide
-Ofatumumab

1. No large phase 3 trials in most of 
these approaches 

Significant issues:
In frontline want to reach CR/MRD/PFS
If not R/R CLL responses are significantly less

-drug resistance
-FISH defects increase with Hi Risk (17P-,11q)

Current Strategies: ASH Update (2009)

Initial 
Diagnosis

Stage determination Prognostic 
determination

Frontline Options :
-Fludarabine (F) vs. Chlorambucil [Update CALGB]
-Fludarabine and rituximab (FR) [Update CALGB ]
-Population-based experience with FR British Columbia
-Fludarabine/cyclophosphamide (FC) vs. FCR [CLL 8 trial]
-Phase II trial FC plus ofatumumab (FCO)
-Phase II trial bendamustine plus rituximab
-Minimal residual disease and outcome 
-Consolidation with alemtuzumab after FR [CALGB ]

Rel/Relapsed :
-Lenalidomide and rituximab 
-Cal-101 (PI3K inhibitor)
-ABT 263(Bcl-2 mimetic)
-GA101(anti-CD20)
-TRU016 (anti-CD37)
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First-line Therapy

Long-term Survival Analysis:
CALGB 9011, a North American 

intergroup study comparing Fludarabine 
and Chlorambucil in previously 

untreated patients with CLL

Kanti R. Rai, Bercedis L. Peterson, Frederick 
R. Appelbaum, Martin S. Tallman, Andrew 
Belch, Vicki A. Morrison, Richard A. Larson

North American Intergroup:
CALGB, ECOG, SWOG, NCI-C/CTG

C9011: Front-line treatment of CLL

• Multi-center, randomized, phase III study

• 509 patients untreated, symptomatic CLL

• Randomized 1:1:1 to 6 (monthly) cycles of
– Fludarabine (F) 25 mg/m2/day IV x 5 

– Chlorambucil (C) 40 mg/m2 PO  

– Fludarabine + chlorambucil (F+C), 20/20

• Primary endpoint: Progression Free Survival

• Secondary endpoints: Overall Response (CR+PR)

• Third arm (F+C) was closed early due to toxicity

Rai, et al. Blood. 2009;114(22): Abstract 536: Long-term Survival Analysis: CALGB 9011
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C9011: PFS & OS Initial Report 
NEJM 343:1750 (2000)

Few patients followed > 4 years

Progression Free Survival Overall Survival

Rai, et al. Blood. 2009;114(22): Abstract 536: Long-term Survival Analysis: CALGB 9011
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C9011: Updated Survival 2009 
Curves Start to Separate at 6 years

Rai, et al. Blood. 2009;114(22): Abstract 536: Long-term Survival Analysis: CALGB 9011

First-Line Treatment with Fludarabine(F), 
Cyclophosphamide(C), and Rituximab(R) (FCR) 

Improves Overall Survival (OS) in Previously 
Untreated Patients(pts) with Advanced Chronic 

Lymphocytic Leukemia (CLL): Results of a 
Randomized Phase III Trial on Behalf of an 

International Group of Investigators and the 
German CLL Study Group
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CLL8 Study Design
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Hallek, et al. Blood. 2009;114(22): Abstract 535: FC vs. FCR (CLL8 trial)

CLL8: ITT Population (N = 817)
FC (n = 409) FCR (n = 408)

Female 105 (26%) 105 (26%)

Male 304 (74%) 303 (74%)

Median age 61 (range 36-81) 61 (range 30-80)

Binet A 22 (5.4%) 18 (4.4%)

Binet B 259 (63.6%) 263 (64.6%)

Binet C 126 (31%) 126 (31%)

B symptoms* 197 (48%) 167 (41%)

Median cumulative illness 
rating scale (CIRS)

1 (range 0-8) 1 (range 0-7)

Trisomy 12 14.4% 9.6%

Del(13q) 59.7% 53.8%

Del(11q23) 22.5% 26.8%

Del(17p13) 9.5% 7.0% ���������

Hallek, et al. Blood. 2009;114(22): Abstract 535: FC vs. FCR (CLL8 trial)

CLL8: Adverse Events CTC Grade 3 & 4

FC FCR P
Total number of patients 
with �  1 grade 3/4 event

248 (62.9%) 309 (76.5%) < 0.0001

Hematological toxicity 39.6% 55.7 % < 0.0001

Neutropenia 21.0% 33.7% < 0.0001

Leukocytopenia 12.1% 24.0% < 0.0001

Thrombocytopenia 11.1% 7.4% 0.07

Anemia 6.8% 5.4% 0.42

Infection 21.5% 25.5% 0.18

Tumor lysis syndrome 0.5% 0.2% 0.55

Cytokine release syndrome 0.0% 0.2% 0.32

+���#!��#�����#�-�!��#���#��=A�����)�#����!�4

Hallek, et al. Blood. 2009;114(22): Abstract 535: FC vs. FCR (CLL8 trial)
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CLL8: Response to Treatment

FC FCR
CR* 21.8% 44.1%

PR 66.6% 51.0%

Overall response rate 88.4% 95.1%
*�����-��
�B"5�,��"��#����	�������!�#�������������!� �#�������!�-����#��7�!��#�����#���
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Hallek, et al. Blood. 2009;114(22): Abstract 535: FC vs. FCR (CLL8 trial)
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Hallek, et al. Blood. 2009;114(22): Abstract 535: FC vs. FCR (CLL8 trial)
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Ofatumumab Combined with Fludarabine and 
Cyclophosphamide (O-FC) Shows High 

Activity in Patients with Previously Untreated 
Chronic Lymphocytic Leukemia

Results From a Randomized, Multicenter,
International, Two-Dose, Parallel Group, Phase II Trial

William G Wierda, Thomas J Kipps, Jan Dürig, Laimonas Griskevicius, Stephan 
Stilgenbauer, Jiri Mayer, Lukas Smolej, Georg Hess, 

Rasa Griniute, Francisco J Hernandez-Ilizaliturri, 
Swaminathan Padmanabhan, Michele Gorczyca, Geoffrey Chan, 

Ira Gupta, Marc Andersen, Claus Strange, Tina G Nielsen and 
Charlotte A Russell, on behalf of the 407 Study Investigators

Ofatumumab: A New CD20 mAb

• Human IgG1 mAb binds membrane-proximal epitope 

encompassing both small & large loop of CD20

• Significant activity fludarabine- and alemtuzumab-

refractory (n=59) or fludarabine-refractory CLL with bulky 

LN (n=79) 
– ORR 47–58%; median OS 14 –15 months

– High ORR irrespective of prior rituximab treatment

Coiffier, et al. Blood 2008;111:1094.
Wierda, et al. J Clin Oncol [in press].

Data will be presented. 

O-FC in CLL:  407 Study Schema

500 mg O-FC q4wk 
´́́́ 6 courses

1000 mg O-FC q4wk 
´́́́ 6 courses

Course Ofatumumab Fludarabine Cyclophosphamide

1 300 mg d1 25 mg/m 2 IV d2–4 250 mg/m 2 IV d2–4

2–6 500 or 1000 mg d1 25 mg/m 2 IV d1–3 250 mg/m 2 IV d1–3

R
A
N
D
O
M
I
Z
E

Treatment Follow up

At Month 1 after last 
course, Month 3 and 

q3mo thereafter

Wierda, et al. Blood. 2009;114(22): Abstract 207: O-FC 
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O-FC: Efficacy and Toxicity

OFC
500 mg

OFC
1000 mg

ORR 77% 73%

CR 32% 50%

Grade ¾ Neutropenia 35% 60%

Grade ¾ infect 13% 23%

Wierda, et al. Blood. 2009;114(22): Abstract 207: O-FC 

Bendamustine combined with rituximab 
in first-line therapy of advanced CLL: 

Mulitcenter phase II trial of the German 
CLL SG 

Kirsten Fischer, MD, Paula Cramer, MD, Stephan Stilgenbauer,
MD, Raymonde Busch, Leopold Balleisen, MD, Julia Kilp, MD,
Anna-Maria Fink, MD, Sebastian Böttcher, MD, Matthias
Ritgen, MD, Michael Kneba, MD, PhD, Peter Staib, MD,
Hartmut Döhner, MD, Silke Schulte, Barbara F. Eichhorst, MD,
Michael Hallek, MD and Clemens-Martin Wendtner, MD

R B B R B B R B B R B B R B B R B B

B = Bendamustine 90 mg/m2 day 1-2, cycle 1-6, q4wks

R = Rituximab 375 mg/m2 day 0, cycle 1, 500 mg/m2 cycle 2-6, q4wks

BR Front-Line Treatment Schedule

Fischer, et al. Blood. 2009;114(22): Abstract 205: Bendamustine and rituximab 



	

* N = 110 (7 pts not yet evaluable)

Response N %

ORR 100 90.9

CR 36 32.7

nPR 3 2.7

PR 61 55.5

BR Front-line Response Rate

Fischer, et al. Blood. 2009;114(22): Abstract 205: Bendamustine and rituximab 

Median observation time: 15.4 months

BR Front-line Progression Free Survival

Fischer, et al. Blood. 2009;114(22): Abstract 205: Bendamustine and rituximab 

Minimal Residual Disease is a Predictor for
Progression-free and Overall Survival in
Chronic Lymphocytic Leukemia that is 

Independent of the Type and Line of Therapy

Marwan Kwok, Andy C. Rawstron,
Abraham Varghese & Peter Hillmen

Leeds Teaching Hospitals NHS Trust
Leeds, UK
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Background MRD

• MRD is present in many patients with IWCLL CR 

• MRD negative remissions are now achievable

• MRD negativity is associated with improved 
survival

Kwok, et al. Blood. 2009;114(22): Abstract 540: Minimal residual disease status and outcome 

MRD: Patients & Methods

• Identified all patients at LTHT and associated 
centers who:
– Completed a course of treatment for CLL between 1996 

and 2007
– Achieved at least a PR

• MRD assessed with four-color flow cytometry        
(0.01% sensitivity)

• Collected & analyzed survival data

Kwok, et al. Blood. 2009;114(22): Abstract 540: Minimal residual disease status and outcome 

IWCLL & MRD Response

0

10

20

30

40

50

60

CR CRi nPR PR

N
o.

 o
f 

pa
tie

nt
s

MRD positive

MRD negative
(n=79; 58%)
(n=58; 42%)

MRD neg          58%                 83%               11%               18%

67%                                       15%

Kwok, et al. Blood. 2009;114(22): Abstract 540: Minimal residual disease status and outcome 
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MRD: Progression Free & Overall Survival

P=0.002

MRD 
pos

MRD 
neg

MRD neg

5 year OS 
= 61%

Overall Survival

0   1 2 3 4  5   6 7   8   9   10 11 12  13
Years

P<0.001

MRD neg

MRD pos

MRD neg

Median PFS 
= 91 months

Progression Free Survival

0   1 2 3 4  5   6 7   8   9   10 11 12  13
Years

Kwok, et al. Blood. 2009;114(22): Abstract 540: Minimal residual disease status and outcome 

MRD Status & Overall Survival

MRD neg CR/CRi
(

(n = 48)

MRD pos CR/CRi
(n = 24)

MRD pos PR/nPR  (n = 55)
MRD neg 

PR/nPR 
(n = 10) 

0      1    2 3 4  5     6 7   8   9     10 11 12     13
Years

P = 0.006

Kwok, et al. Blood. 2009;114(22): Abstract 540: Minimal residual disease status and outcome 

Parameter 
Multivariate

(Cox) 
P Value 

Hazard Ratio
(95% CI) 

Age pre-Rx 0.002 2.20 (1.32-3.64)

Hemoglobin pre-Rx 0.921 1.03 (0.60-1.78) 

Leukocytes pre-Rx

Platelets pre-Rx 0.465 0.81 (0.46-1.43)

Prior treatment (Y/N) 0.035 2.29 (1.06-4.94)

Prior fludarabine (Y/N) 0.078 1.85 (0.93-3.66) 

Type of treatment

IWCLL Response 0.624 1.10 (0.75-1.62) 

MRD Response 0.012 2.40 (1.21-4.76)

MRD: Overall Survival Multi-variate Analysis 

Kwok, et al. Blood. 2009;114(22): Abstract 540: Minimal residual disease status and outcome 
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Brief Overview:

Salvage Therapy and Novel Agents

Combination Therapy with Lenalidomide 
and Rituximab in Patients with Relapsed 

Chronic Lymphocytic Leukemia

Alessandra Ferrajoli, Xavier Badoux, Susan O'Brien, William 
Wierda, Stefan Faderl, Manolo Pasia, Bang-Ning Lee, James 

Reuben, Hagop Kantarjian and Michael Keating 

Department of Leukemia
The University of Texas, M.D. Anderson Cancer Center, 

Houston, TX.

Lenalidomide & Rituximab in Relapsed CLL

• Phase II: 44 patients evaluable

• Inclusion criteria:
- Symptomatic with indications for treatment 

- Prior purine analog-based therapy

• Response assessment at end of cycle  
3 and 6 then every 6 cycles

Ferrajoli, et al. Blood. 2009;114(22): Abstract 206: Lenalidomide and rituximab 
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Lenalidomide-Rituximab: Dose and 
Schedule

Allopurinol 300 mg day 1 -14 of cycle 1

1 8 15 22 28 1 8 15 22 28 1 8 15 22 28

Cycle 1 Cycle 2 Cycles 3-12
Rituximab 375 mg/m 2

Day 9 Lenalidomide 10 mg daily until progression

Days

R

Ferrajoli, et al. Blood. 2009;114(22): Abstract 206: Lenalidomide and rituximab 

Time on therapy
Evaluable

Cycle 6
44 

Cycle 12
22

Complete Response, N (%) - 2 (9)

Nod. Partial Response, N (%) 7 (16) 4 (18)

Partial Response, N (%) 21 (48) 8 (36)

Overall Response, N (%) 28 (64) 14 (64)

* 1 Early Death

Lenalidomide and Rituximab in Relapsed 
CLL: Responses (ITT)

Ferrajoli, et al. Blood. 2009;114(22): Abstract 206: Lenalidomide and rituximab 

Novel Agents in Clinical Testing

• CAL1011

– Oral potent inhibitor of PI3K delta
– Phase I/II trial CLL, NHL, AML

– ORR 17 patients CLL = 24%

• ABT 2632

– Oral inhibitor Bcl-2 (BH3-mimetic)
– Phase I trial CLL
– ORR 24 patients CLL = 29%

1 Flinn IW, et al. Blood. 2009;114(22): Abstract 922.
2 Roberts AW, et al. Blood. 2009;114(22): Abstract 883.
3 Morschhauser F, et al. Blood. 2009;114(22): Abstract 884.
4 Andritsos L, et al. Blood. 2009;114(22): Abstract 3424.

• GA1013

– Glycoengineered anti-CD20 
monoclonal antibody

– Phase I trial CLL
– ORR 13 patients CLL = 62%

• Tru164

– Anti-CD37 SMIP protein
– Phase I trial CLL 
– ORR 32 patients=15%
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Answer to Key Questions

What is most appropriate first line treatment?

Answer: Purine nucleoside analogue based chemo-
immunotherapy (e.g. FR, FCR)

Does first-line treatment impact survival? Single agent 
use

Answer: Now evidence from two phase III trials that 
first line therapy impacts survival:

- purine analogue monotherapy superior to alkylator 
monotherapy

- addition of rituximab to purine analogue based therapy 
prolongs survival 

Answer to Key Questions 
• Is FCR the standard of care for ALL first line therapy? 

– Addition of rituximab to FC (FCR) improves OS compared to FC

• What about OFC in CLL? Is it ready for prime time? 
– Ofatumumab safely combined with FC for previously untreated CLL
– CR rates are lower than other CIT
– Myelosuppression most frequent adverse event 

• Where do we go with BR in first line CLL therapy? 
– BR active first-line treatment of CLL

• Major side effects are myelosuppression and infections
• Treatment related mortality 3.4%

• Issue of MRD
– MRD negative remission better predictor outcome than IWCLL response criteria

• Novel agents in development and active in phase I/II trials 
– Some of these have shown activity in high risk genetics especially Lenalidomide
– Flavopiridol

Sher T, Miller KC, Leuk Lymphoma. 2010;51(1):85-8.
Ferrajoli A , et al. Blood. 2008;111(11):5291-7.
Lin TS, et al. J Clin Oncol. 2010;28(3):418-23. 


