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DEFINITION 

•  Monomorphic small, round, to slighly 
irregular B lymphocytes in the peripheral 
blood (PB), bone marrow (BM), spleen 
and lymph nodes, admixed with 
prolympocytes and paraimunoblasts 
forming proliferation centres in tissue 
infiltrates.( WHO 2008.) 



CRITERIA FOR DEFINITION 

•  The CLL cells usualy coexpress CD5 and 
CD23  

•  In the PB must be ≥ 5x10e9/L monoclonal 
lymphocytes with a CLL phenotype. 

•  In the BM ≥ 40% monoclonal lymphocytes  



Epidemiology 

•  CLL is the most common leukemia of 
adults in Western contries.  

•  2-6 cases per 100.000 person per year 





Comparison of historical and current 
views of CLL biology 



Laboratory findings in CLL impacting 
classification 



IWCLL* update of the NCI-WG criteria 
for diagnosing CLL 

*International Workshop on CLL.  



Rai and Binet staging systems for 
classification of CLL 



NCCN CLL indications for treatment 

*Absolute lymphocyte count alone is not an indication for treatment.  
†Given incurability with conventional therapy, consider a clinical trial as first line of treatment.  



Markers that identify poor prognosis in 
CLL 

sCD23=soluble CD23; FISH=fluorescence in situ hybridization.  



CLL treatment expectations by decade 

FFP=freedom from progression. 



2008 revision of the NCI-WG criteria for response in CLL 



Gruber and Wu. Semin Hematol 51:177-187, 2014 

Evolution and growth in our understanding of  
CLL heterogeneity over time 



Evidence for clonal evolution 
occurring in CLL 

•  A.  Sequential analyses of: 
•  Karyotype and FISH abnormalities 

–  Shanafelt et al. J Clin Oncol 2006 
•  Global DNA abnormalities by comparative genomic 

hybridization and SNP profiling 
–  Grubor et al. Blood 113: 1294-1303, 2009 
–  Braggio, Kay et al. Leukemia 2102 

•  B.  Analyses of DNA abnormalities by next 
generation sequencing of CLL genomes 



Clonal evolution 

A.  Sequential analyses of FISH abnormalities, microRNA 
abnormalities, and global DNA abnormalities 

 

 ~25% of patients develop a new genetic abnormality over time 
in coding or non-coding genes 
§  Occurs more frequently in: 

Ø  Unmutated-CLL clones and in Mutated-CLL clones of 
patients that eventually require therapy 

Ø  CD38+ clones 
Ø  ZAP-70+ clones 
Ø  CD49d+ clones  

§  Most common new lesions: 
Ø  del(13q) 
Ø  del(17p) – harbinger of accelerated disease 

§  Greater the number of clonal aberrations patients have the 
shorter time to treatment and survival 

 



Summary of consistent findings 

B.  Analyses of DNA abnormalities by next generation 
 sequencing of CLL genomes 

 

§  Genomic complexity exists in CLL of a degree less 
than that of solid tumors and DLCBL; similar to AML 

 

§  Over 20 recurrent mutations were identified.   Most 
common abnormality is in NOTCH1 

§  Specific mutations associate with at least 7 
biological pathways 

§  Mutations  appear to fall into two categories: 
initiating clonal driver mutations and secondary, 
subclonal mutations 

§  Subclonal mutations often emerge after therapy but 
many/most exist prior to therapy 



Summary 

All CLL clones are heterogeneous at all points in time 
 
This heterogeneity can be genetic/fixed or physiologic/dynamic 
 
Those clonal submembers that divide are more likely to  

 upregulate AID and therefore develop new genetic changes  
 
The degree of intraclonal genetic heterogeneity correlates  

 with CLL disease progression and shorter time-to-treatment  
 and survival 

 
Over time, and especially with therapy, these intraclonal genetic  

 variants can outcompete the initial major clonal submembers  
 – Clonal Evolution 



 
 

 Treatment of the elderly patient 
with CLL  



5  year mortality rate according to 
 comorbidity rate 

 

60% of all patients with CLL requiring treatment 

 die because of leukemia 

 - independent from their burden of comorbidities 
 

Goede et al., submitted 
 



Treatment aims in physically fit CLL patients 
 

MRD 
negativity 
 

High quality 
 of life 

 



Treatment aims in less fit CLL patients 
 

Control of 
symptoms 
 

Long 
 progression free 

 survival 
 

Good quality 
 of life 

 

Good 
tolerability 
 



Fitnes-adapted therapy of CLL 
 Cumulative Illness rating Scale (CIRS)* 

 

FCR 
 /BR 
 

? 
 

* Balducci L & 
 Extermann M, 
Oncologist 
2000; 5:224- 
 Copyright ©2009 American Society of Hematology.  

237  Gribben, J. G. Blood 2009;114:3359-3360. 
 



Improvement of prognosis in elderly CLL 
 patients with Clb + Rituximab? 

 

therapy 
 

n 
 

CR 
 

ORR 
 

Catovsky et al., 
 

Clb 
 

200 
 

6% 
 

66% 
 Lancet 2007 

	  
Hillmen et al., 
	  

ClbR 
	  

100 
	  

12% 
	  

80% 
	  ASH 2010 

	  
Foa et al., ASH 
	  

ClbR 
	  

85 
	  

17% 
	  

81% 
	  2011 

 



Elderly patients with poor risk 
	  CLL5 study: 156 patients treated with Clb or F 
	  

1.0 
 

0.8 
 

0.6 
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0.0  20.0 
 

Alemtuzumab? 
Ofatumomab? 
 Rituximab + HDP/Dexa? 
 Median OS: 

 No del(17p) (n=146) 69 months 
 Del(17p) (n=10): 21 months 
 P < 0.001 
 

40.0  60.0  80.0  100.0 
 Overallsurvival in months 

 

CLL5 study : Unpublished  data 
 



Treatment of relapsed/refractory CLL with 
 antibodies 

 Alemtuzumab 
	  

Ofatumumab 
	  

Rituximab + 
	  

Rituximab + 
	  Stilgenbauer 

	  
Wierda et al., 
	  

HDP 
	  

Dexa 
	  et al., 2012 

	  
2011 
	  

Castro et al., 
	  

Smolej et al., 
	  2008 

	  
2012 
	  

N 
	  

40 
	  

89 
	  

14 
	  

54 
	  

Median age 
	  

65 
	  

NA 
	  

59 
	  

65 
	  

ORR 
	  

73% 
	  

44% 
	  

93% 
	  

67% 
	  

CR 
	  

3% 
	  

0% 
	  

36% 
	  

13% 
	  

Median PFS 
	  

11 mo 
	  

5 mo 
	  

15 mo 
	  

6 mo 
	  

Median OS 
	  

18 mo 
	  

16 mo 
	  

median OS n.r. 
	  

14 mo. 
	  after 40 mo 

	  



New treatment options in CLL 
 

GS 1101 
 

PCI-32765 
 



Btk-inhibitor ibrutinib in previously untreated 
 patients with CLL/SLL ≥ 65 years 

 

Relapsed/Refractory 
 

PCYC-1102-CA 
 

Treatment Naïve ≥ 65 yrs 
	   420 mg/d (n=26) 

	  Median follow-up 14.4 months 
	  117 patients 

 
Dates enrolled 
 20th May 10 

 - 27th Jul 11 
 

Relapsed/Refractory 
 840 mg/d (n=34) 

	  Median follow-up 9.3 months 
	  Treatment Naïve ≥ 65 yrs 

	   840 mg/d (n=5)* 
Median follow-up 7.4 months 
 

O`Brien et al., EHA 2012 
 



Ibrutinib versus chlorambucil in previously 
 untreated patients with CLL/SLL ≥ 65 years 

 
Relapsed/Refractory 
 

PCYC-1115/1116 
 

272 patients 
to be enrolled 

 & randomized 1:1 
 

Ibrutinib 
 420 mg/d 
	  

Relapsed/Refractory 
 840 mg/d (n=34) 

	  Median follow-up 9.3 months 
	  

Chlorambucil 
 0,5mg/kg BW -up to 0.8 mg/kg BW 

 



Idelalisilib + Rituximab versus Placebo + 
 Ritxuimab in pretreated unfit patients 

 

Relapsed/Refractory 
 GS-US-312-0116 

 160 patients 
randomized 1:1 

 - ≥	  1prior	  treatment	  
	   regimen	  

 -‐	  	  CIRS	  >	  6	  or	  Crea	  Cl	  >	  60 
	  ml	  or	  cytopenia	  due	  to	  
 myelotox.	  

 

Idelasilib 150 mg bid 
 + Rituximab 375 mg/m² wk 0, 

 500mg/m² wk 2,4,6,8,12,16,20 

 
Relapsed/Refractory 
 840 mg/d (n=34) 

	  Median follow-up 9.3 months 
 Placebo 

 + Rituximab375 mg/m² wk 0, 
500mg/m² wk 2,4,6,8,12,16,20 

 



Treatment of comorbid CLL patients 
 

Binet Stage 
	  

Del(17p) or 
p53 mut 
	  

First line treatment 
	  

A, asymptomatic B   Irrelevant 
 

None 
 

no 
 

CLB, CLB-AntiCD20? 
 C, symptomatic B 

 yes 
	  

A, O or R+HDS 
	  

Relapse 
	  

Early (< 2 year) = 
refractory disease 
	  

no 
	  
yes 
	  

No standard: BR, FCR 
lite 
	  A, O or R+HDS 
	  

Late (> 2 year) 
	  

no 
	  

Repeat first line 
	  



Thank you very 
 much for your 
 attention! 

 


