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"The times they are a changin”
Bob Dylan
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FLUDARABINE 1991

Fludarabine: A New Agent With Marked Cytoreductive Activity
in Untreated Chronic Lymphocytic Leukemia

By Michael ). Keating, Hagop Kantarjian, Susan O'Brien, Charles Koller, Moshe Talpaz, Jay Schachner,
Craig C. Childs, Emil ). Freireich, and Kenneth B. McCredie

M. Keating et al. 1991 JoumsaL oF CvicaL OcoLocy ORIGINAL REPORT




CB v DARA v CB

North American Study

[=3]
=1
1

Fludarabine

Py
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Patients Remaininag
in Remission (%)

4 Chlorambucil -

No. AT Risk

CB FLUDARA Fludarabine 107 8 48

Chlorambucil 67 34 13

Rai K. et al. 2000 % ™ NEW ENGLAND
Y=5 JOURNALof MEDICINE
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. e NEW ENGLAND
Rai K. et al. 2000 : JOURNAL of MEDICINE




CAP vs FLUDARA vs ChOP

More is better?

CAP ChOP  FLUDARA

Leporrier M. et al. .
Blood 2001 French Cooperative Group on CLL
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Fludarabine 171 months

Eichhorst BF et al. Blood 2006 German CLL Study Group
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CB = FLUDARA = FC = CHOP

Different is better |
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Probability of Pragression (%)
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Years after Diagnosis
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— 17p deletion

=sseee 11q deletion

— 12q trisomy
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Dohner H et al. JOURNAL of MEDICINE




Ig¥,, homology < 98%
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lgV, homalogy = 8%
n = 109

SurRviIvaL (%)

del(11g)
[n = 48)

120 144 1868 192

German CLL Study Group 2007
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ANOZOXHMEIOOEPATIEIA

TTPOrNSQ2ZTIKOT TTAPATONTEZ

EAAXIZTH YTTOAEIMMATIKH NOZOZ

METAMOZXEYZH

TAZH?




German CLL Study Group - MD ANDERSON
ANOZOXHMEIOOEPATIEIA /FCR ?




OAOI <55 55-70 »70

Fg & Time to A=lipse by Mational Cancer Institute Working Group B

resporss critaria. CR, complete ramissior; CRM, nodular partial remis-
sion; PR, partial remission.

Keating M. et al. MD ANDERSON 2005 ORIGINAL REFORT




C. Tam et al. M. D. ANDERSON 2008




AvoooxnueioOepareia > XnueioOepaneia
FCR > FC 2010
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M. Hallek et al. German CLL Study Group 2010
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FCR > Rituximab/BENDA

Ox1 17p- aoBeveig
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Eichhorst B. et al. German CLL Study Group 2016




Impact of first-line treatment on (A) event-free and (B) overall survival times.

Cumulative survival
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Time to event [EFS] (months) Time to event [OS] {(months)

patients receiving first-line treatment with fludarabine/cyclophosphamide/rituximab (FCR)
M patients receiving first-line treatment with bendamustine/rituximab (BR)
I patients receiving first-line treatment with fludarabine/cyclophosphamide (FC)

patients receiving first-line treatment with single agent fludarabine
Il patients receiving first-line treatment with single agent chlorambucil

©2015 by Ferrata Storti Foundation
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German CLL Study Group 2016
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So FCR, so good
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IGHV (apeTadA.)
p2 (>3.5)
2tadio (B,C n I-IV) 1

HAikia (>65)

International CLL- IPT working group
Lancet Oncol 2016
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- Paving the road to MRD-guided -

treatment in CLL
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German CLL Study Group 2013
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Movement t:::ward Dptlmlzatmn uf' CLL Therapy
Kanti R. Rai, S., and Jacqueline C. Barrientos, M.D
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MGLAND JOUENAL of MEDICINE

ORIGINAL ARTICLE

Obinutuzumab plus Chlorambucil in
Patients with CLL and Coexisting Conditions

Stratified hazard ratio for
progression or daath with
G-Clb, 0.39 (953 C1,
031-0.49)

P=0.001

GCb
[ Complete respanse
[l Partil respanse

RLlb
(] Complate response
[ Partil respanse
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. _
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+15.2 | 267
1 1 1 1 1 1 1
1B M ¥oO30 ¥ 3

(N=333) [N=325)
Mo. at Risk
G-Clb 331 307 302 7R P13 1IN 122 93
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German CLL Study Group 2014
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ANAZTOAEIZ KINAZ )N

Ibrutinib, Idelalisib

Membrane
rirmiuriaglabalin

Chermokine recaptors, TLHs,
cytokine receptors, and CDE0

loelslisity —{ PI3S

Ibrutinib —] JETR

Proliferation amd Swurvival




Signaling the end of chronic lymphocytic leukemia:
‘.. new frontline treatment strategies
T b Hallk!




ORIGINAL ARTICLE

Targerting BTK with Ibrutinib in Relapsed
Chronic Lymphocytic Leukemia

A Progression-free survival
1.0-

All patients

Complete response plus partial response

— T n 71

Partial response with mphocytosis
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o 18 18

Probability of Progression-free
Survival

17p- 68%

J. Byrd et al. 2013
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|| OBRINGINMNAL ARTICILE ||

Ibrutinib versus Ofamumumab in Previously
Trearted Chronic Lymphoid Leukemia

|brutinib
EI%
39j195

%
AEE 33
E3/155

£
i
:
&
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Hazard ratio for progression 1“L

or death, 0.22 {95% (1, 0.15-0.32)
P 0,001 by log-rank test

A1156
PR

%

. Ibrutinib Ofatumumab

an | ll
[{N=195) [N=154)

' Ofatumumab

I-- -y

Pro gress ion fres Survival (%)

J. Byrd et al. RESONATE 1




ORIGIMNAL ARTICLE

Ibrutinib as Initial Therapy for Patients
with Chronic Lymphocytic Leukemia

AZOENEIX >65 eTwv

Overall Response Rate  Ibrutinib  Chlorambucil — Rate Ratio (95% Cl) P Value
% of patierts

‘With PR-L 86 35 147 (181-3.07) <0.001

‘Without PR-L 82 35 132 (1.82-2.95) <0.001
loc B CYCH
94 W PR
PR
PR-L

Besgt Response [36)

10

4 0
Responsa  Stable  Progressive Response  Stable  Progressive
dissase  diseasa disaase  disease

Ibrutinib (N=135) Chlorambucil (N=133)

et al. 2015

Patierts with Progmession-free
Survival [26)

Ibrutinib

Ty
I""'J|'I, Chiorambucil

-y

..ll--
Chlorambucil  Tbrutinib
Median (mo) 189 ME

Hazard ratio, 0.16 (95% Cl, 0.09-0.28); P=0.001

T T
g 12 '

Manths

RESONATE 2




- HAIKISQMENOI
« 1st |line

- HIGH RISK
. lst’ an |ine

. 17p-, TP53
. 15t,2nd |ine

Lancet Oncology




17p- Relapse / Refractory CLL

RESONATE 17 STUDY, 2016

144 aoBeveig USA, Europe, Canada, N. Zealand
Avranokpion 83%!

PFS (2y) 63%
Aiakonii.. . EEEMEN, TofikéTnTa

Avaipia, Oudeteponevia,
Opoupowevia, TTveupovia

Aoon 7% l




ITBRUTINIB

Avtanokpion

52

10%

S. O' Brien et al. ASH 2016




R/R del11q R/R Unmutated R/R Complex
(n=35) IGHV Karyotype

(n=79) (n=41) R/R del17p

S (n=34)

9% 7%
6%

S. O'Brien et al. ASH 2016




Progression-Free Survival, 9
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Dell17p
LG Del17p /

Trisomy 12 significant predictor
Dell13q of PFS and OS

Lines of prior therapy
Bulky disease (25 vs <5 )
IG6HV mutation status
Complex karyotype

S. O'Brien et al. ASH 2016
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Idelalisib and Rituximab in Relapsed
Chronic Lymphocytic Leukemia

A Progression-free Survival
1004

&0- |delalisik plus rituximab
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Placebo plus ritummab
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R. Furman et al. 2014




Idelalisib has CLL on the run!

Jennifer R. Brown DaNA-FARBER CAMCER INSTITUTE
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Targeted drugs in concert with
chemo: opposites attract

R/BENDA+Ibrutinib

Yoéoeic | 97%

Aidpkeia Oepanciac, Kéo'rogl

AvTioTaon l

i 6 8 12 1% 1|8 21 H 7 W P W W 4 q’UXOAOYlKé

Mantss T Dnitiabon of Sludy Treatmen

J. R. Brown et al. Blood 2015




ANOZOXHMEIOOEPATIEIA +/-Ibrutinib
Ox1 17p-

R/BENDA+/-Ibrutinib

—s— Ibruvinib, bendamuesine, and ik imab
—a— Placeba, bendamusing and rhudmab

i

8%

4%

h'.u;_:l-j[:l-f-;:d.i:l.:.ll't I ?h:r‘:l:_:fl’;.::z.;"'t I Chanan-KhGn A 21' Gl. HELIOS
T ' Lancet Oncol 2016




ANAZTOAEIX KINAZ QN
Ibrutinib, Idelalisib
2013-2016
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ANOZOXHMEIOOEPATIEIA

VS
AvaoToAei¢ Kivaowv ?

Néoi aoBeveic
* FCR vs IBRUTINIB + Rituximab

AoO¢eveic >65

- BR vs IBRUTINIB +/- Rituximab
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MGLABMD J UET

ORIGINAL ARTICLE

Acalabrutinib (ACP-196) in Relapsed
Chronic Lymphocytic Leukemia

W Stable Partia Partial response
diseasa rESponse with lymphocrtosis

|

Maximum Change in SPD [%5)

Progression free Survival (% of patients )

J. Byrd et al. 2016
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Targeting BCL2 with Venetoclax in Relapsed Chronic
Lymphocytic Leukemia

T
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A.W .Roberts et al. 2016




>} M Venetoclax in relapsed or refractory chronic lymphocytic

~ leukaemiawith 17p deletion: a multicentre, open-label,
phase 2 study

20,50..400 mg

07 — Kl msponders 1~ — Pement CRJ0R1 {n=d)
— A — Percent all patients: {207}
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Stilgenbauer S...M. Hallek et al Lancet Oncol 2016



ANTATTOKPIZH !

* MRD- 57% !

- Aiakorn Oeparciac. ..

Ma S. et al Blood 2015 ASH (Abstract 830)




TTpoyvwoTikoi TTapayovreg

oTNV €MOXN TWV AVAOTOAEWV

- 17p-, TP53
« 2UVvOeTOC KAPUOTUTOC
- IgHV

* MRD ?




OcepaneuTIiKEC EmiAoyEc
Néoi kai ' Néor”

ANATKH OEPATIEIAZ!

<65, Mutated

FCR RB
IBRUTINIB IBRUTINIB




AiyoTepo 1kavoi

ANATKH OEPATTEIAZ

RB
IBRUTINIB IBRUTINIB
antiCD20 + CB Anti CD20 + CB




IBRUTINIB

IDELALISIB
VENETOCLAX
CLINICAL TRIAL




MEAAONTIKEZ ZTPATHIIKEZ
ZYAYAZMOZ TTAPATONTOQN

Triple T (Tailored, Targeted, Total eradication)

Potential future strategies to achieve long-
term control of CLL

Induction MRD tailored \\
(combination maintenance
therapy) (single agents) /

e Mild chemotherapy with e Kinase inhibitor(s) e Antibody
agents like bendamustine e Antibody ¢ Lenalidomide
or fludarabine = Bcl2 antagonist e Kinase inhibitor

* Bd2 antagonist

>

1-2 months 6-12 months
(1-2 courses)

German CLL Study Group 2017




NEA ETTOXH
KAINOZANH EPQTHMATA .. Xwpic dmavTnoeIC

Is the lymphoma bhetter?
Not easy to determine

Life after ibrutinib? A
new unmet need in CLL

Cancer Drugs in the United States: Justum Pretium—The
Just Price




Life after ibrutinib? A
new unmet need in CLL

Relapsed/Refractory CLL

Ibrutinib
I e —

-

Resparse 1o

therapy: Contimue on
iBrutinib = Faor survival

Feed FFES & Q5 Fear Sursiyal Foor surival
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|brutinib-resistant CLL:
unwanted and unwonted!

Clonally unrelated  Clonally related Progressive CLL

lymphoma lymphoma
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How | manage ibrutinib-refractory chronic lymphocytic leukemia

Ibrutinib-refractory diagnosis
-Parfom FESHstimelated piogenatics

-Asseas or mulaions in BTH or FLEG2
as avalkbla

Enrollment in clinical trial or
—  venetoclax off study in
selectad patients

For transplani-eligible

patients, rafer for transplant

and start typing potential
related donors

—

—%  Enrollment in clinical trial

Reduced-intensity allogensic
stem cell fransplant for

transplant candidates;
congider clinical fral of CAR-
T cells for select patients
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Managing high-risk CLL during transition to a new treatment era:
stem cell transplantation or novel agents?
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VENETOCLAX + Rituximab (R/R CLL)
VENETOCLAX + Obinutuzumab ( Unfit)
VENETOCLAX ( RR /Ibrutinib, Idelalisib)
FCR vs Ibrutinib + Rituximab (fit)

BR vs Ibrutinib +/- Rituximab (>65)
Ibrutinib + Rituximab

FCR /RB vs Ibrutinib
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CLL and NHL: the end of chemotherapy?

YES WE CAN

Barak Obama




IBRUTINIB + Rituximab
High risk

17p, TP53, 11q

Avtanokpion 70-80%

MD ANDERSON Lancet Oncol 2014




IBRUTINIB
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O'Brien S. et al, Lancet Oncol 2014




IBRUTINIB
17p-/TP53

— Reapess refracton w AGHY-Lnmwstates L1
— Feoviously untreated + — IGHY-mutxied CLL
pell- 15 §< pel7

ANTATTOKPIZH !
(PR, PRL)

80-95%

Frooqui ZH et al Lancet Oncol 2015
17p- (Resonate 17 Study)
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