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Chronic Lymphocytic Leukaemia

ÅCommonest leukaemia in western world

ÅHeterogeneous natural history

ÅProgression associated with increased tumour bulk 
and genetic complexity



CLL ςBlood Film



Diagnosis of CLL

ÅGuidelines for the diagnosis and treatment of 
chronic lymphocytic leukemia: a report from the 
International Workshop on Chronic Lymphocytic 
Leukemia updating the National Cancer Instituteς
Working Group 1996 guidelines
ÅMichael Hallek1, Bruce D. Cheson2, Daniel Catovsky3, Federico Caligaris-

Cappio4, Guillaume Dighiero5, Hartmut Döhner6, Peter Hillmen7, Michael J. 

Keating8, Emili Montserrat9, Kanti R. Rai10, and Thomas J. Kipps11

http://bloodjournal.hematologylibrary.org/search?author1=Michael+Hallek&sortspec=date&submit=Submit
http://bloodjournal.hematologylibrary.org/search?author1=Bruce+D.+Cheson&sortspec=date&submit=Submit
http://bloodjournal.hematologylibrary.org/search?author1=Daniel+Catovsky&sortspec=date&submit=Submit
http://bloodjournal.hematologylibrary.org/search?author1=Federico+Caligaris-Cappio&sortspec=date&submit=Submit
http://bloodjournal.hematologylibrary.org/search?author1=Guillaume+Dighiero&sortspec=date&submit=Submit
http://bloodjournal.hematologylibrary.org/search?author1=Hartmut+D%C3%B6hner&sortspec=date&submit=Submit
http://bloodjournal.hematologylibrary.org/search?author1=Peter+Hillmen&sortspec=date&submit=Submit
http://bloodjournal.hematologylibrary.org/search?author1=Michael+J.+Keating&sortspec=date&submit=Submit
http://bloodjournal.hematologylibrary.org/search?author1=Emili+Montserrat&sortspec=date&submit=Submit
http://bloodjournal.hematologylibrary.org/search?author1=Kanti+R.+Rai&sortspec=date&submit=Submit
http://bloodjournal.hematologylibrary.org/search?author1=Thomas+J.+Kipps&sortspec=date&submit=Submit


Diagnosis of CLL 

(IWCLL Guidelines, 2008)

Å Peripheral blood morphology

ÅÓ 5,000 circulating B-lymphocytes 

(CD19+, CD20+)

Å CLL immunophenotype

(CD5+, CD23+, CD79b-/± , FMC7-/±
weak staining for SmIg) ïscore 4-5

Å No bone marrow required



Diagnosis of CLL

ÅB Lymphocytosis of 5X 10/9 B lymphocytes/l in 
peripheral blood

ÅClonalityconfirmed by flow cytometry

ÅFewer is mono clonal B lymphocytosis with a rate of 
transformation of 1 to 2% per year*
Å* absence of symptoms, marrow failure of lymph nodes



Investigations performed at diagnosis-
staging

ÅBinetstaging

ÅAreas of involvement considered for staging

ÅHead and neck, including the Waldeyerring (this counts 
as one area, even if more than one group of nodes is 
enlarged).

ÅAxillae (involvement of both axillae counts as one area).

ÅGroins, including superficial femorals(involvement of 
both groins counts as one area).

ÅPalpable spleen.

ÅPalpable liver (clinically enlarged).



CLL staging system



BinetStaging

ÅStage A.
ÅHb100 g/L (10 g/dL) or more and platelets 100 × 109/L 

or more and up to 2 of the above involved.
ÅStage B.
ÅHb100 g/L (10 g/dL) or more and platelets 100 × 109/L 

or more and organomegalygreater than that defined 
for stage A (ie, 3 or more areas of nodal or organ 
enlargement).
ÅStage C.
ÅAll patients who have Hbless than 100 g/L (10 g/dL) 

and/or a platelet count less than 100 ×109/L, 
irrespective of organomegaly.



Indications for treatment

(1)Progressive marrow failure

(2) Massive (i.e., > 6 cm below the left costal margin) or progressive or 
symptomatic

splenomegaly

(3) Massive nodes (i.e., >10 cm in longest diameter) or progressive or 
symptomatic lymphadenopathy

(4) Progressive lymphocytosis with an increase of >50% over a 2-month 
period, or lymphocyte doubling time (LDT) of less than 6 months. patients 
with initial blood lymphocyte counts of lessthan30.000/˃ ƭmay require a 
longer observation period to determine the LDT. Factors contributing to 
lymphocytosis or lymphadenopathy other than CLL (e.g., infections) should be 
excluded.



Indications for treatment
(5) Autoimmune anemia and/or thrombocytopenia poorly responsive to 
corticosteroids or other

standard therapy

(6) A minimum of any one of the following disease-related symptoms must 
be present:

Åόŀύ ¦ƴƛƴǘŜƴǘƛƻƴŀƭ ǿŜƛƎƘǘ ƭƻǎǎ җ мл҈ ǿƛǘƘƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ с ƳƻƴǘƘǎΦ

Å(b) Significant fatigue (i.e., ECOG PS 2 or worse; cannot work or unable 
to perform

Åusual activities).

Å(c) Fevers of greater than 100.5° F or 38.0° C for 2 or more weeks 
without other

Åevidence of infection.

Å(d) Night sweats for more than 1 month without evidence of infection.



Remember!

Å25% of patients will never require treatment and 
have normal life expectancy

Å46% are over 75

ÅThe only prognostic factor that really influences 
treatment is p53



Watch and wait in CLL
Inc. slides c/o MD Anderson











Survival Outcomes: Overall Population

NR, not reached. 

Median PFS 5-year PFS

TN (n=31) NR 92%
R/R (n=101) 52 mo 43%

Progression-Free Survival Overall Survival

Median OS 5-year OS

TN (n=31) NR 92%
R/R (n=101) NR 57%



Reasons for Discontinuation



BTK and PLCɔ2 Mutations



The CLL12 trial protocol: a placebo-controlled double-blind Phase III study 
of ibrutinib in the treatment of early-stage chronic lymphocytic leukemia 
patients with risk of early disease progression.

Langerbeins P1, Bahlo J1, Rhein C1, Cramer P1, Pflug N1, Fischer 
K1, Stilgenbauer S2, Kreuzer KA1, Wendtner CM3, Eichhorst B1, Hallek M1.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Langerbeins P[Author]&cauthor=true&cauthor_uid=26161926
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bahlo J[Author]&cauthor=true&cauthor_uid=26161926
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rhein C[Author]&cauthor=true&cauthor_uid=26161926
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cramer P[Author]&cauthor=true&cauthor_uid=26161926
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pflug N[Author]&cauthor=true&cauthor_uid=26161926
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fischer K[Author]&cauthor=true&cauthor_uid=26161926
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stilgenbauer S[Author]&cauthor=true&cauthor_uid=26161926
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kreuzer KA[Author]&cauthor=true&cauthor_uid=26161926
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wendtner CM[Author]&cauthor=true&cauthor_uid=26161926
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eichhorst B[Author]&cauthor=true&cauthor_uid=26161926
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hallek M[Author]&cauthor=true&cauthor_uid=26161926


Considerations before treatment- the 4 Ps

ÅProgression?

ÅPeripheral cytopenias
ÅMarrow failure

ÅAuto immune

ÅPerformance status

ÅP53 and other prognostic markers



Progression

Å25% of patients will not progress and never require 
treatment

ÅMore likely to be
ÅFemale

Å13q deleted

ÅCD38 and Zap 70 negative

ÅMutated IgVH



Peripheral cytopenias

ÅCLL patients exhibit T cell anergy and 
hypogammaglobulinaemia

ÅIncreased likelihood  of Auto immune haemolytic 
anaemia, ITP, Immune granulocytopenia

ÅThese conditions can by severely exacerbated by 
purine analogue treatment



Options for first line treatment in CLL

Young and fit

FCR

Benda Ritx

BCR I

? Allo (clinical trials)

no 17p-

No TP53 mutation

17p-

TP53 mutations



Options for first line treatment in CLL

Chlorambucil + Obin BCR I

Elderly/ unfit

no 17p- /TP53 mutated 17p-

TP53 mutated



P53
ÅMedian survival less than 2 years

ÅPurine analogues unlikely to achieve durable if any remission



Rossi, D. et al. 
Clin Cancer Res 2009;15:995-1004
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TP53 mutations and poor outcome in CLL



Figure 1. Hemizygous deletion of p53 demonstrated by FISH

P53





Current Guidelines

ÅBCSH revised  CLL Guidelines 2015-

ÅESMO Guidelines (Eichhorstet al 2015  Annals of Oncology) 



Investigations performed before treatment
prognostic

ÅFISH
ÅP53, 11q23, 13q, 12+, 

Å CD38 / Zap 70

Å B2microglobulin

Å IgVHmutation ?  NOTCH  ?BIRC ?SFB3



Genomic aberrations: Dohner2000 NEJM



Addition of rituximab to fluda and CTX in CLL: a randomised, open-label, phase 3 trial

Overall survival

FC FCR

M Hallek et al Lancet 2010; 376: 1164ï74



Belfast: ERIC TP53 
Network Reference

Centre 



Molecular basis of fludarabine-refractory CLL

25%

14%

10%

8%
2%

8% 4% 6%
2%

21%

TP53 disruption

BIRC3 disruption

SF3B1 mutation

NOTCH1 mutation

TP53 and SF3B1 mutations

TP53 and NOTCH1 mutations

BIRC3 and SF3B1 mutations

BIRC3 and NOTCH1 mutations

SF3B1 and NOTCH1 mutations

Wild typeRossi, et al. Blood 2012

NOTCH1 

(n=13)

SF3B1 

(n=17)

TP53 

(n=38)

17p- 

(n=31)

11q- 

(n=25)

trisomy 12 

(n=12)

13q- 

(n=48)

IGHV  UM 

(n=71)

CLL2H

Alemtuzumab treatment in 

Fludarabine-refractory CLL

(n=97)

Stilgenbauer et al ASH



Notch Mutations in CLL



CLL treatment options (in Ireland)
ÅSupportive :(Growth factors, Immunoglobulin replacement, transfusion)

ÅChlorambucil

ÅCyclophosphamide

ÅFludarabine

ÅBendamustine

ÅMonoclonal antibodies

ÅCD 20

ÅCombination therapy

ÅB Cell Receptor pathway inhibitors

ÅBone marrow transplantation

ÅBCL-2 inhibitors

ÅCAR ςT cells



CLL 13



DCLLSG

CLL13



CLL13



CLL13



Managing Relapse
Options in Ireland



PFS with Ibrutinibby Number of Prior Therapies

Á PFS was statistically significantly better for patients treated with ibrutinib in 
second-line vs later lines of therapy (p = 0.0348)

Brown JR, et al. ASH Meeting on Lymphoma Biology 2016; Abstract 7520 (Poster Presentation).


