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Chronic Lymphocytic leukemia (CLL)

LL is an indolent B-cell malignancy
haracterized by the clonal
yroliferation and accumulation of
nature CD5-positive B lymphocytes
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Chronic Lymphocytic leukemia

e CLL is the most common type of leukemia in
western countries.

e age-adjusted incidence of 4.1/100000 inhabitants

* The median age at diagnhosis 67-72 years.

e Male-female ratiois 1.7:1.

Typical and atypical CLL
Zucker-Franklin D. & Grossi CE. Atlas of blood cells. Pag 587



resence of at least 5000 B lymphocytes/LIL in

CLL Diagnosis

he peripheral blood.

nophenotyping flow cytometry plots
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The clonality of the circulatin
B lymphocytes needs to be
confirmed by flow cytometry.

Nabhan & Rosen. JAMA. 2014:31:22¢



Clinical Presentation

* Majority of patients are asymptomatic at diagnosis.

Referral is generated when elevated WBC or lymphocyte counts , on
routine blood cell counts

Most patients have enlarged and palpable lymph nodes on
examination

Hepatosplenomegaly (20% to 50% of patients at presentation)

10% of patients present with B symptoms
e unexplained fevers,
 unintentional >10% body weight loss in the preceding 6 months,
« drenching night sweats



CLL and clinical staging

Table 1 Rai and Binet staging systems

Risk group Criteria Median survival (months)
Rai stage'"*
0 Low Lymphocytosis® =150
I Intermediate Lymphocytosis + lymphadenopathy 101
Il Intermediate Lymphocytosis + splenomegaly or hepatomegaly 71
l High Lymphocytosis + anemia® 19
v High Lymphocytosis + thrombocytopenia® 19
Binet stage®
A Low <3 nodal sites” involved Mot reached
B Intermediate =3 nodal sites involved 84
C High Anemia® and/or thrombocytopenia® 24

* Absolute lymphocyte count in whole blood =5000/mm’.

® Hemoglobin =110 g/1, with or without enlargement of lymph nodes, spleen or liver.

© Platelets <100 x 10°/1, with or without anemia or enlargement of lymph nodes, spleen or liver.
4 Five possible nodal sites: axillary, cervical, inguinal, spleen and liver.

® Hemoglobin <100 g/l, with or without enlargement of lymph nodes, spleen or liver.



Prognostic vs predictive biomarkers

prognostic
o|f it informs about a likely cancer outco

. / independent of treatment received.
omarker

measurement

riable that is
sociated with disease
itcome.

predictive

if the treatment effect is different for
biomarker-positive patients compared w
biomarker-negative patients.

Ballman KV. JCO. 2015;33:396



Prognostic biomarker
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gure 2. Idealized example of a prognostic biomarker. (A) The blue line shows biomarker positive patients while the yellow line
ows biomarker negative patients. (B) The dark-colored line shows biomarker positive patients while the light-colored line shows
omarker negative patients. The continuous line shows patients who received treatment (Tx) (A), while the dash line shows
itients who received treatment (B). The biomarker-positive patients have a better survival than biomarker-negative patients, inde-
ndent of whether they are treated (B) or not (A), and independent of the treatment group (B). The fact that the treatment
fect is the same for biomarker-negative and biomarker-positive patients shows that the biomarker is not predictive.

Rossi et al. Leuk Lymph. 2017;58:1548-6



Predictive biomarker
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Figure 1. Idealized example of a predictive biomarker. The solid line shows patients who received treatment (Tx) (A), while the
dash line shows patients who received treatment (B). The dark-colored line shows biomarker positive (pos) patients while the
light-colored line shows biomarker negative patients. There is a treatment effect only for biomarker-positive patients who received
treatment (A). Hence, the treatment effect differs in quality between the biomarker-defined groups according to the type of treat-
ment they received. This is an example of a qualitative interaction.

Rossi et al. Leuk Lymph. 2017;58:1548-6



Prognostic and predictive biomarkers commonly

nostic

informs about the
dme independent
2atment received.

used in clinical practice.
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CIRS: cumulative illness rating scale; IGHV: immunoglobulin heavy variable
gene; empty circle, yes; filled circle, no.

Rossi et al. Leuk Lymph. 2017;58:15.



Genetics

e Fluorescent in situ hybridization (FISH)
e deletion of chromosome 13q, 11q (ATM), 17p (TP53) and trisomy 12,

e /IGHV mutations (different cell of origin)
e mutated and unmutated CLL

* Next-generation sequencing
e Mutations of several genes including TP53, SF3B1, NOTCH1, ATM, BIRC3

e Genetic and cytogenetic abnormalities identify high -risk
patients and are strong biomarkers of refractory CL L



Comprehensive approach incorporating clinical, serum, genetic, and

molecular markers into a single risk score: CLL-IPI

Variable Adverse factor Coeff. HR

IGHV status Unmutated 0.941 26 2
B2M, mg/L >35 0.665 2.0 2
Clinical stage Binet B/C or Rai I-IV | 0.499 1.6 1
Age > 65 years 0.555 1.7 1

Risk group Score Patients 5-year OS,

N (%) %
Low 0-1 340(29)| 93.2
Intermediate 2 — 3 464 (39) 79.4
High 4 -6 326(27)| 63.6
Very High 7 —10 62 (5) 23.3
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The International CLL-IPI working group, Lancet Oncol 2016;17: 779



Implications of CLL-IPI

| L-IPl may

mprove the precision of prognostic
bunselling of CLL patients.

Iniform reporting of patients in
inical.

elp in the planning of treatment
ith more targeted and more
ficacious therapies,

CLL-IPI category

Low risk

Intermediate risk

High risk

Very high risk

2 International CLL-IPI working group, Lancet Oncol 2016;17: 779-90

OS at
5 years (%)

93.2

79.3

63.3

23.3

Potential clinical consequenc

Do not treat

Do not treat except if the dis
is really symptomatic

Treatment indicated except if
disease is asymptomatic

If you need to treat, do not 1
chemotherapy but rather noy
agents or treatment in clinica
trials.

Hallek M. AJH 2017;92:946-965



Indications for treatment: active disease

Constitutional symptoms (weight loss,
significant fatigue, fever, night sweats)

Progressive
lymphocytosis

T~

‘ Advanced stage

v

Issive or progressive or » | TREATMENT| «— anemia and/ol

ntomatic splenomegaly

lassive nodes or progressive or
ymptomatic lymphadenopathy

thrombocytope

\ (marrow failur

Autoimmune anemia and/or thrombocytopen
poorly responsive to standard therapy.

Hallek M et al. Blood. 2008;111:544¢



Treatment algorithm for CLL patients

CLL first line treatment
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A second youth for conventional cytogenetic analysis
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e Complete overview of chromosome lesions
e Chromosome lesions in 80% of the cases (novel effective mitogens)
e Complex Karyotype: 23 clonal abnormalities

erleukin 2.
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Chromosomal abnormalities: cytogenetics vs FISH

 Stimulation with DSP30/IL2 improved the FISH and Karyotype Abnormlities
rate of metaphase generation (95%) 100%
80%
S
e Karyotype abnormalities undetected by FISH Z 60%
analysis were observed in 35% cases E‘ A0%

 discordant results were observed concerning low int
risk stratification in 33/145 (22.8%) and FISH
61/238 (25.6%) patients in the LC and VC,
respectively mlow mint mhigh

Rigolin et al. Genes Chrom Cancer 2015;54:818-26

high



Chromosmal abnormalities: cytogenetics vs FISH

Conventional banding analysis
Jetected chromosome aberrations
n the karyotype in 30% of the cases
without detectable aberrations by
FISH

Chromosome aberrations were
3ssociated with an inferior outcome
3t multivariate analysis
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In CLL, the complex karyotype andcomorbidities are associated with an
inferior outcome independently of CLL-IPI
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n multivariate analysis, CK(P=.002) and CIRS score >6 (P=.001) con firmed their negative

yrognostic impact on OS, independently of CLL  -IPL.
Rigolin GM et al. Blood 2017;129:3495-8



In CLL, comorbidities and the complex karyotype are associated with

an inferior outcome independently of CLL-IPI

* |n multivariate analysis, the CK
retained its negative prognostic
impact on TTFT (P =.012),
independently of CLL-IPI
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Guideline recommendations on biomarkers

uidelines Diagnosis Before treatment
NCLL NA e Stage
e Disease activity
e Age
e 17p13 deletion
e Remission duration
CSH e Stage e Stage
o Disease activity e Disease activity
e Age
e (IRS
e 17p13 deletion
e [P53 mutation
e Remission duration
ICCN Essential e Stage
e Stage e Disease activity
o Disease activity e Age
Informative e CIRS
e IGHV status e 17p13 deletion
e FISH panel e 11g22-23 deletion
e TP53 mutation e [ P53 mutation
e (D38
e ZAP70
SMO e Stage Stage
e Disease activity Disease activity
Age
CIRS
IGHV status

17p13 deletion
TP53 mutation
Remission duration

IWCLL: International Workshop on Chronic Lymphocytic Leukemia; E
British Committee for Standards in Hematology; NCCN: Nat
Comprehensive Cancer Network; ESMO: European Society for Me
Oncology; CIRS: cumulative illness rating scale; IGHV: immunoglo
heavy variable gene; FISH panel, 13q14 deletion, trisomy 12, 11q:
deletion, 17p13 deletion.

Cytogenetic analysis with complex karyotype?

Rossi et al. Leuk Lymph. 2017;58:1548-60



