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OUTLINE

* Métodos de evaluacion de la respuesta al
tratamiento en LLC

* Impacto en la practica clinica y en el disefo de
ensayos clinicos
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~33%

~33%

NEVER REQUIRE TREATMENT - long life
expectancy and die of causes unrelated to CLL

Indolent phase followed by progression of the
disease

AGGRESSIVE DISEASE at diagnosis

Dighiero G. Leukemia 2003; 17:2385-2391;

Dighiero G, et al. N Engl J Med 1998; 338:1506—1514
Abrisqueta et al, Blood 2008

Hallek et al, Blood 2008

No. comorbidities

M <55 a.
W55-64a.
65-74 a.

M>75a.

Ries LAG, et al. SEER Cancer Statistics Review, 1975-2005.
http://seer.cancer.gov/csr/1975_2005/ accessed February 2009.
Yancik R, Cancer 1997; 80:1273-1283.

Overall Survival
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Advanced Stages: Historic overview of
chemoimmunotehrapiesin CLL (PFS)

Chlorambucil

Fiudarabine [T
oo E———
cyclophosphamide

FCR * Improved survival

0 10 20 30 40 50 60

Rai et al, NEJM 2000
Eichhorst et al Blood 2005
Bosch et al, JCO 2009
Keating et al, Blood 2009
Halleck et al, Lancet 2010



= -Chemmmmunotherapy combmatlons based on
fludarabine .

CR rate MRD(-) PFS
(median)
FCR (MDACC)! 300 95% 72% - 80 months
FCR (CLL8)? 408 90% 44% 35% 52 months
R-FCM3 89 90% 77% 47% 60 months
FCR (CLL1O trial)* 282 98% 41% 58% 54 months
FCR “Lite”> 48 100% 77% - 70 months

— —
ORR CR PFS

>90% | |40% - 77% 52 — 80 months

1ITam et al, J Clin Oncol 2008; 2Hallek et al, Lancet 2010; 3Bosch et al, J Clin Oncol 2009
4Eichhorst et al, ASH 2014; >Foon et al, J Clin Oncol 2009



Response evaluation in CLL (IWCLL-2008)

 Clinical assesment

— Complete response
* Normal physical examination
* Normal peripheral blood test
* Absence of marrow infiltration by cytology

 Minimal residual disease (MRD)
— Only in clinical trials
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Response evaluation in CLL (IWCLL-2008)

 Clinical assesment

— Complete response 10 -3

* Normal physical examination

* Normal peripheral blood test
* Absence of marrow infiltration by cytology

* Minimal residual disease (MRD) 10 -6
— Only in clinical trials
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MRD: definition

Number of cells (Log Scale)

MRD is the term used to define the numbers of leukaemic
cells remaining in the blood or bone marrow during or after

treatment
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MRD: definition

e MRDis the term used to define the numbers of leukaemic
cells remaining in the blood or bone marrow during or after

treatment
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MRD: definition

e MRDis the term used to define the numbers of leukaemic
cells remaining in the blood or bone marrow during or after
treatment

Progression

chlorambucil FC FCR

1012

1010

CR

103

Number of cells (Log Scale)

Time
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MRD assessment; comparison of high
sensitivity approaches

MRD Flow RQ ASO-PCR NGS
(8 CLR)
Applicable > 95% 85-95% > 95%
patients
Sensitivity limit | 10 (0.01%) | 10~ (0.001%) 106
Initially high High
Cost & . Moderate y g J
complexity Follow-up low
Pre-treatment Preferable Essential Essential
sample
Turn-round Hours Weeks Weeks
time
Clinical value High High Experimental




International standardised 4-CLR assay:

imitations

* Requires 10 million
cells for analysis
— can be difficult in

post-treatment
samples

* Slow and difficult
to analyse

— Two pages of
analysis, several
minutes to update
any gate change
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International standardised 4-CLR assay:
imitations

* Requires 10 million
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MRD inCLL

Clinical

Concept & B Methods of
Significance

Biology analysis




MRD following FCM for
Relapsed/Refractory CLL

1
WIRD negative (n="10)

> 8
§ 5 CR (n=19)
&
& 4 \

0

0 1 2 3 4 5 6 Years

Bosch et al. BJH. 2002;119:976-984.



What is our/aim of therapy?

100 1 =

Percentin % =
remission at 0
2 years 40 1 -
20 -
0

PR CR: MRDPOS CR: MRDNEG

~25 trials with MRD analysis
All show improved PFS for MRDNEG response
Approximately 1-2 years improvement in PFS for CRNEG ys CRPOS




MRD in CLL; Influence of treatment

MRD-negative status predicts longer PFS irrespective
of treatment

09 - i
L W)
0.8 -
[ \\"‘(
2 0.7 =
©
08 e
L 05.
L
€ 04| FC-NEG ===
Y 03.
Lﬁ 0" FCR-NEG === == ==
“1] FC-POS
0.1 e : P
0.0

0 6 12 18 24 30 36 42 48 54 60 66 72 78
Months

15
Boettcher et al, JCO 2012



MRD in CLL: CR. vs PR,

Cum Survival
o
L ol

k!

—  MRD negative CR (N = 175)
semms® MRD negative PR (N = 157)
W ww=  MRD positive CR (N = 39)
MRD positive PR (N = 171)

- i
] [ T i
| g—
B 4 T T T T 1 1
12 24 » 45 & 72 64 8
Time to Event [PFS] (months)

Kovacs, ASH, 2014




CLL11 Phase lll: Study design1

Additional 192 patients
randomized to G-Clb/R-Clb
to complete stage Il

NEZ-BH89
- .. inBtagedd
Previously untreated
CLL with
comorbidities Stage la
analysis
Total CIRS score > 6 and/or - G-Clb vs Clb

CrCl < 70 mL/min
Patients with CrCl

Clb x 6

(control arm)

< 30 mL/min or inadequate Stage Ib

liver function excluded
Age 2 18 years

N =781*
Y

analysis
R-Clb vs Clb

o

Stage |l

analysis
G-Clb vs R-Clb

Primary endpoint

Investigator-assessed PFS

Secondary
endpoints

ORR,TR&ate,PRAate,ARC-assessedPFS,DverallBurvival EFS,@imeRofhext@reatment,IMRD,Bafety,Batient-

reported@utcomes@EndBymptomiEBburdeniby@FORTCRjuestionnaire

GAZYVA: 1,000 mg Days 1, 8, and 15 Cycle 1; Day 1 Cycles 2-6, every 28 days
MabThera: 375 mg/m? Day 1 Cycle 1; 500 mg/m? Day 1 Cycles 2-6, every 28 days
Clb: 0.5 mg/kg Day 1 and Day 15 Cycle 1-6, every 28 days

Patients with PD in the Clb arm were allowed to crossover to the G-Clb arm



CLL11 stage ll::/MRD at the end of treatment

1007

\'
9

a1
S

MRD-negative at
end of treatment (%)

V)
ol

0-

G-Clb 38%
(87/231)

R-Clb 3%
(8/243)

Blood

1007

757

507

257

0"

G-Clb 20%
(26/133)

R-Clb 3%
(3/114)

Bone marrow

1.0 =gl
Stratified HR 046 e GClb
— 0.9= 95% CI 0.38-0.55
®© p<0.0001 RCIb
2 0.8=
s o
S 0.7=
n
g 0.6
HI'= 0_5- _— s . .-
c
O 0.4+
/)]
@ 0.3m
o
b3 0.2=
o 0.1m
115.7 128.7
0.0 ] | | | | ] | | | | ] | | ] ] | | ] | | | | ] | | | | ] | | 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

N at risk Time (months)
GCIb 333 307 302 290 269 245 227 204 183 161 146 129 99 76 54 43 24 15 3 1 0

RCIb

330 317 309 274 207 164 133 103 86 74 64 57 38 24 15 12 10 6 1 0 0
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“MRD and Regulatory Agencies

O

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

23 October 2014
EMA/629967/2014
Committee for Medicinal Products for Human Use (CHMP)

~wr

FOA Ul -

Public Workshop on Minmal Reswdual
Disease (MRD) as a Surrogate Endpoint in
Chronic Lymphocytic Leukemia (CLL)

www.fda.gov/Drugs/NewsEvents/ucm340707.htm

Guideline on the use of minimal residue disease as an
endpoint in chronic lymphocytic leukaemia studies

Draft

Draft agreed by Oncology Working Party

June 2014

Adopted by CHMP for release for consultation

23 October 2014

Start of public consultation

15 December 2014

End of consultation (deadline for comments)

30 June 2015




MRD kinetics‘after AlloSCT (ASO-PCR)

Pre-transplant
® Relapse

® No relapse
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MRD & NEW TARGETED DRUGS

IBRUTINIB

IDELALISIB
ABT-199



Responders, %

100%

80%

60%

40%

20%

0%

CLL 1102: Responses

CR

frr

PR+L

SD
PD

4%

TN 420 (n=27) R/R420(n=67)

Patients with Response(%)

. 2%

T
Total (N = 94)

B Median time to best response was 7.4 months for both TN and R/R cohorts

AACR 2015, PCYC-1102-1103, Coutre 5, etal.

100%
: "'CR/PR 83 85

80% 73 ¢

o
o
X

0% LN B B B S B B B BN B B D N B BN S N BN B N B B D B B B B B B I B N B B |

0O 3 6 9 12 15 18 21 24 27 30 33 36
Months From Initiation of Study Treatment

Byrd et al Blood prepubished online February 23, 2015



Brown et al. RESONATE (PCYC-1112)
Update

Progression-Free Survival (%)

‘-l
90 - '
Lt
80 -
-4,
70 - )
b
60 - by Ofa _ Ibr
n=196 n=195
S50 Ao Median time (months) 8.1 NR
Hazard ratio 0.106
40 (95% CI) (0.073-0153)
30 - Log-rank P value P<0.0001
' \
20 - 5 P kL
10 - Ibrutinib  : by 4= o =
= = Ofatumumab '.|
o —
O 6 12 18

Progression-Free Survival (%)

100 -

90 +

80 A

70 ~

60 -

50 A

40 1

30 ~

20 - ibrutinib dell7p, yes
ibrutinib dell7p, no
10 == ofatumumab dell7p, ves

===== ofatumumab, del17p, no

0 3 6 9 12 15 18

Byrd JC, et al. N Engl J Med. 2014; ePub 31May2014.
Brown et al ASH 2014 Poster 3331



Brown et al. RESONATE (PCYC-1112)
Update

100 -
100 -\

e 90 1
< 90 - ‘-.L
S . ~ 80 i
% 80 - "ol §
> ", g 70 -
= 70 -+ b S
1
= 1'._ 5 60 -
w 60 - I"'. Ofa lbr :
o n=196 n=195 9 50
B LY T R : : -
L Median time (months) 8.1 NR w
L] N
— Hazard ratio 0.106 g 40
S 40+ (95% CIy (0.073-0.153) G
§ 320 I_:og—rank }? value P<0.0001 g 30 -
o : \ o
O 20+ e b o 20 ibrutinib dell7p, yes
o L ibrutinib dell7p, no

107 - - I(;);uttml - b Y- [ 10 o mmm ofatumumab del17p, yes
o atumuma =] e ofatumumab, del17p, no |
T T T T T T T T T T T T T T T T T 1 o
O = 12 18 0 3 6 9 12 15 18 21

Long-term side effects?
Do we need MRD neg? ' \/S Clonal selection?

Cost?

Byrd JC, et al. N Engl J Med. 2014; ePub 31May2014.
Brown et al ASH 2014 Poster 3331



Venetoclax (ABT-199 / GDC-0199) Combined

with Rituximab Induces Deep Responses in

Patients with Relapsed/Refractory Chronic
Lymphocytic Leukemia

Andrew W. Roberts!, Shuo Ma?, Danielle Brander3, Thomas J. Kipps*, Jacqueline C. Barrientos®,
Matthew S. Davids®, Mary Ann Anderson?, Michael Choi4, Constantine Tam’, Lisa Magee?,
Jennifer Kreutzer?, Ranju Singh?, Jennifer Kim#, Belinda Dimovski’, Tanita Mason-Bright?, Betty
Prine®, Ming Zhu®, Rod A. Humerickhouse®, John F. Seymour’

!Royal Melbourne Hospital and Walter and Eliza Hall Institute of Medical Research, Australia;
2Northwestern University, USA; 3 Duke University Medical Center, USA; “University of California
San Diego, USA; SHofstra North Shore-LIJ School of Medicine, USA; ®Dana-Farber Cancer
Institute, USA; "Peter MacCallum Cancer Centre, Australia; 8AbbVie, USA



Responses by Subgroup

Fludarabine- IGVH
0 refractory unmutated
Best Response, n (%) n=9 n=19
Overall Response 41 (84) 7 (78) 5 (56) 16 (84)
CR/CRIi 20 (41) 3 (33) 4 (44) 7 (37)
PR/nodular PR 21 (43) 4 (44) 1(11) 9 (47)
SD 5(10) 1(11) 2 (22) 1 (5)
Disease progression 2 (4) 0 1(11) 1(5)
Death (TLS) @ 1(2) 1(11) 1(11) 1(5)

a Fatal TLS event previously reported; no other fatal TLS events occurred after May 2013 protocol amendment

30 % CR MRD neg

As of January 21, 2015




Responses by Subgroup

Fludarabine- IGVH
nafuactory unmutated

n=19
30% CR MRD neg

del17n
Best Response, n (%)

Overall Response 16 (84)

CR/CRi 20 (41) 3 (33) 4 (44) 7 (37)
PR/nodular PR 21 (43) 4 (44) 1(11) 9 (47)
SD 5 (10) 1(11) 2 (22) 1(5)
Disease progression 2 (4) 0 1(11) 1(5)
Death (TLS) 2 1(2) 1(11) 1(11) 1(5)

a Fatal TLS event previously reported; no other fatal TLS events occurred after May 2013 protocol amendment

30 % CR MRD neg

As of January 21, 2015



MRD in CLL: Conclusions

MRD eradication is associated with improved
outcome and longer duration of PFS and OS

Rapid indicator of treatment efficacy

Potential to greatly reduce the time taken for
clinical trials (years for PFS & OS)

To discontinue therapies we need MRD
eradication = To cure is cheap!
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