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CLL is genetically heterogeneous and lacks
disease defining genetic lesions
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* One of the tumor with the lowest background mutation load (0.6 per Mb)
* No unifying gene mutations
 TP53, NOTCH1, SF3B1, ATM mutated in >5% CLL

The wordcloud shows the genes that are reported as mutated in CLL by the v77 of the Catalogue of Somatic Mutations in Cancer (COSMIC). The
size of the font is proportional to the mutation frequency
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Genetic-based models of CLL prognosis

Cytogenetic model Mutational- cytogenetic model
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Rossi et al, Blood 2013




CLL-IPI

Adverse factor Coeff.

Variable

IGHV status Unmutated 0.941
B2M, mg/L >3.5 0.665
Clinical stage Binet B/C or Rai l-IV | 0.499
Age > 65 years 0.555
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International CLL-IPI working group. Lancet Oncol 2016
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Clinical applications of predictive and prognostic biomarkers in CLL

Predictive biomarkers

Treatment tailoring

Prognostic biomarkers

Patient counseling

Frequency of follow-up

Identify those apropriate for
early intervention trials
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IGHV mutated patients gain the greatest benefit from FCR

CLL8 study vs. FC (N=817)?
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1. Thompson PA, et al. Blood 2016; 127:303—-309. 2. Fischer K, et al.
Blood 2016; 127:208-215. 3. Rossi D et al. Blood 2015; 126 1921-1924.



Guideline recommendations for IGHV analysis in clinical practice

Recommendation

When

iwCLL

BCSH

NCCN

ESMO

Not generally
indicated

Not recommended

Not generally
indicated

Desirable

Before treatment

Hallek et al. Blood. 2008;

Oscier et al. Br J Haematol. 2013
Zelenetz et al J Natl Cancer Inst 2015
Eichhorts et al, Ann Oncol 2015.



BCRi are efficacious regardless of IGHV status

Analysis of idelalisib-treated patients with Analysis of ibrutinib-treated patients with R/R
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Sharman JP, et al. ASH 2014, #330; O’Brien S, et al. ASH 2016, #233



Major stereotyped subsets represent distinct CLL variants

—

12%_
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Tobin et al. Blood 2003; Ghiotto et al. J Clin Invest 2004; Stamatopoulos et al. Blood 2007; Chu et al. Blood 2008; Catera et al. Mol Med 2008; Rossi et al. Clin Cancer Res 2009; Sutton et
al. Blood 2009; Chu et al. Blood 2010; Marincevic et al. Haematologica 2010; Maura et al. PLosOne 2011; Ntoufa et al. Mol Med 2012; Agathangelidis et al. Blood 2012; Strefford et al.
Leukemia 2013; Rossi et al. Blood 2013; Papakonstantinou et al Mol Med 2013; Vardi et al. Clin Cancer Res 2013; Sutton et al. Mol Med 2014; Mansouri et al. J Exp Med 2015

Courtesy of K Stamatopoulos

very aggressive

high propensity for Richter’s
transformation

the paradigmatic
indolent subset



Patients untreated (%)

BcR stereotypy refines prognostication in CLL

Distinct clinical outcomes for subsets #1, #2 and #4,

independently of genomic aberrations or SHM status
Baliakas et al. Lancet Haematol. 2014
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Subset #2 is as bad as CLL with TP53 aberrations though

essentially devoid of such lesions
Baliakas et al. Blood 2015
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Subset #8: the highest risk for Richter’s transformation

amongst all CLL
Rossi et al. Clin Cancer Res. 2009
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TP53 abnormalities in CLL
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TP53 abnormalities in CLL
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Chemoimmunotherapy (CIT) vs novel agents in TP53 disrupted CLL

Relapsed/Refractory CLL
Response rate PFS
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TP53 disruption is a prognostic biomarker in CLL

treated with novel agents

Ibrutinib in trials
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Guideline recommendations for TP53 analysis in clinical practice

When What
iwCLL Before treatment 17p deletion
ERIC Before treatment TP53 mutation
BCSH Before treatment 17p deletion and TP53 mutation
NCCN Before treatment 17p deletion and TP53 mutation
ESMO Before treatment 17p deletion and TP53 mutation

Hallek et al. Blood. 2008;

Oscier et al. BrJ Haematol. 2013
Pospisilova et al. Leukemia. 2012
Zelenetz et al J Natl Cancer Inst 2015
Eichhorts et al, Ann Oncol 2015.



Harmonization of TP53 mutation analysis

CIRIC

european research initiative on CLL

TP53 Guidelines
TP53 Network

TP53 Certification
e Uppsala
TP53 Manual Copenhagen.
Londen ® e Amsterdam
Paris: o UI:n
Bellinzona e ®B™MO
Novara.
Madrid e

™
Thessaloniki

http://www.ericll.org/pages/networks/tp53network/ericmanualfortp53mutationalanalysis/!




Biomarkers may inform first line treatment

Mutated

TP53 and/or d ":rll.‘t.'g'f Ra
deleted elallsi
[ Wild type ]
l N f N
IGHV Unmutated 2| Ibrutinib
J . J
[ Mutated ] BR
1\ FCR
s Age;
Chemo + anti-CD20 CIRS; Chl + anti-CD20

Cr clearance

2|n patients who are not eligible for any other therapies
Chl: chlorambucil; CIRS: Cumulative lliness Rating Scale; Cr: creatinine

Personal view
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Clinical clues of Richter transformation

Clinical suspicion of RS

. Bulky disease
Extranodal involvement
. B symptoms

«  High LDH

BIOPSY IS MANDATORY
(PET-guided)
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Risk of Richter transformation according to NOTCH1 mutation status
and IGHV usage at CLL diagnosis
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TP53 disruption, MYC activation and CDKN2A loss contribute to UP
CLL transformation to Richter syndrome

MYC
translocation NOTCH1
amplification mutations

\N 7/

MYC TP53
activation disruption

MGA
mutations

CLL CDKNZ2A DLB_CL

Fabbri, et al. J Exp Med 2011
Rossi, et al. Blood 2011 IOSS

Rossi, et al. Blood 2012 I 2 -
Rossi, et al. Leuk Lymphoma 2012 ( I C h t e r)

Chigrinova et al, Blood, in press



Clonal relationship of Richter syndrome
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The genetic profile of clonally unrelated RS
differs from that of clonally related RS
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Rossi et al, Blood 2011; Rossi and Gaidano, 2018
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Complex Karyotype in the novel agent era

0. Ibrutinib MDACC o 100- Ibrutinib PCYC-1102/1103
p < 0.0001 -
o
2 2 80
= 751 E
> =
S »oooy | No Complex Karyotype
5 @
» Q
8 50 u-T
0 & 40
E g Complex Karyotype
259 o 20
N Event-free an
—L— No complex karyotype 38 31 E
0 —L— Complex !(aryotype 27: 12 . . [« 0 I I [ I | | I I [ [ I |
0 12 24 36 48 0 6 12 18 24 30 36 42 48 54 60 66 72
Time (Months) Months from Initiation of Ibrutinib
Thompson PA, ASH 2014, Oral Presentation #22 O’Brien S, et al. ASH 2016; 233
Venetoclax Idelalisib-R GS 0116/0117
8 100= 1001
£ "] .
O 501
» 1 S ol
Q P n=19 E 601 ]
W o
S 504 3 sof
. 2
o o S 401
Yo 2
b 4 n=11 2
8 == NOr-complex Karyotype  M— T 04 L
Q e = Complex karyotype 104 = oKT & Either dela7p)TRS3M (n = 16) —
n. == CKT & Neither del(17p)/TP53-M (n = 10)
0# 04 : No CKT & E\th:fd:|(|17p)/T/P53-M (n =717)
0 12 24 36 B LS

T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Time on venetoclax (months)
Anderson MA, Blood 2017 Kreuzer, et al. Abstract #192, ASH, 2016.



Molecular mechanisms of resistance to ibrutinib

BCR pathway Non-canonical

| NF-kB pathway
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.. . . . . Fama, Blood 2014
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Clonal architecture of TP53 mutated CLL

Scenario 1l

Case no. 474 390 73-2 i 1461 701
. c.G524A c.G329T c.A488G i c.Ge07C c.G743A
Mutation H

p.R175H p.R110L p.Y163C i p.V203L p.R248Q

Sanger seq

VAF by NGS 3.30% 9.11% 11.71% 17.34%

Nadeu F et al Blood 2016




Small TP53 mutated subclones in untreated CLL

Sanger sequencing
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TP53 subclone evolution in CLL treated within the CLLS trial

INCREASING CCF

TP53 17

del (17p) 14
IKZF3 4

del (18p) 4

Pre-treatment Relapse

Landau, Nature 2015




Diagnosis Chemotherapy Progression Chemotherapy Refractoriness

$ 3 3 3 3}
_

X
N

@ 7753 mutated CLL cel Selection of the Expansion of the
TP53 mutated subclone TP53 mutated clone

NGS [T Sanger T

Rossi, Blood 2014; Malcikova, Leukemia 2015; Landau, Nature 2015; Nadeu, Blood 2016
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e CLL is characterized by a marked degree of molecular heterogeneity,
since few mutations recur patients at a frequency >5%

e TP53 disruption identifies a genetic category of high risk CLL,
predicts chemoimmunotherapy failure and mandates treatment with
innovative drugs, including ibrutinib, idelalisib or venetoclax

« Mutated IGHV gene represent a predictive biomarker for identifying
patients that may benefit the most from chemoimmunotherapy with
FCR

* Novel molecular prognosticators and predictors are under scrutiny,
but their application in the clinical practice is premature
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NOTCH1 mutations in CLL
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NOTCH1 mutations as predictive marker for no benefit
from addition of rituximab to chemotherapy
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