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CLL, what is it all about...




A brief history of CLL...

1846 Virchow: ' -
Leukemia, 1970s: Chlorambucil, 1990s: rituximab,
splenomegaly other alkylators alemtuzumab

1924 Minot & Isaacs: 1975: Rai staging

1981: Binet staging

Next slide...
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A Recent History of CLL Treatment...
AB-drug
o y conjugate
Ibrutini CAR-T
Chemotherapy Idelalisib _

Combinations Venetoclax BTK inh

PD1/PD-L1 inh

2000 2005 2010 201 PI3Kinh
Bcl-2 inh

MDM2 inh

Chemoimmunotherapy ST
EZH2 inh

MTOR inh
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Searching for optimal treatment in CLL?

Human CLL cells
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Figure S13. The 6x6 heatmap and isobolographic assessment for the synergistic drug
combination of ibrutinib+CATL-101: Gamma value of 0.81.
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Combination treatment in clinical trials based on
translational and preclinical data

Griner et al., PNAS, 2014
Niemann et al., AACR, 2014
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Behandling: B celle receptor signalering

antigen

{ BCR

extracellular

1WA

intracellular

CD19

PI3K

¥ (eott_jcaroty” ( mroR )
~ \‘ 0 ~:;ﬁ/,‘
A20 @ ( NF-AT - ERK

Niemann et Wiestner, Seminars Cancer Biology, 2013
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Behandling

Antigen
BCR —
Fostamatinib Ekstracellulaer
T ~ qnnen T T T I T T T I,
?j Entracelluleer
o SYK
=
S
§ BCL2
=
Ibrutinib Idelalisib Venetoclax
Pro-survival Antiapoptose

Niemann, Ugeskrift for leeger, 201
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CLL demografi

« Ca. 450 nye tilfeelde om aret, hyppigste leukaemi

CLL-patienter pr ar (antal)

2013 2012 2011 2010
Danmark 443 405 413 403

« Median alder 70 ar, maend:kvinder 1,5:1

CLL-aldersfordeling (antal)

Min 1. kvartil Median 3. kvartil Max
2013 36.6 63.6 699 779 g96.1
2012 32.5 642 T0.5 78.2 0962
2011 372 64.2 71.2 788 03 4
2010 34.1 624 695 78.1 959

 Monoklonal B ymfocytose (MBL), 4-12% 260 ar

Danske CLL database, LYFO, 2015
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CLL udvikling | overlevelse

Age: 65-74
Survival probability

1.0 jererwaa
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Years since diagnosis
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Controls: ==+ 1978-1984 ==+ 1985-1991 = =: 1992-1998 ==: 1999-2005 2006-2013

da Cunha-Bang et al, Blood Cancer Journal, 2016

CLL, Carsten U Niemann, 30-09-2017



CLL udvikling 1 overlevelse, seldre

Age: 85+ Gender: Women Age: 85+ Gender: Men
Survival probability Survival probability

1.0%, 1.0,
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Years since diagnosis Years since diagnosis

Years since diagnosis
Cases: = 1978-1984 == 1985-1991 = 1992-1998 — 1999-2005 2006-2013
Controls: ==: 1978-1984 == 1985-1991 = =: 1992-1998 = =. 1999-2005 2006-2013

da Cunha-Bang et al, Blood Cancer Journal, 2016
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CLL udvikling | overlevelse, yngre

Age: 0-54 Gender: Women Age: 0-54 Gender: Men
Survival probability Survival probability
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CLL prognostika

Klinisk stadie — Ral eller Binet

Cytogenetik — del(17p), del(13q), t(12), del(11q)

« TP53 mutation — OBS betydning af lav allelbyrde

IGHV mutationsstatus — somatisk hypermuteret

B2 mikroglobulin — tumorbyrde

WHO, 2008
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CLL klinisk stadie

Hai and Binet staging systems for classification of CLL

/-_ Definition Median iun'hral

(e rislk) Lymgacytosis. oy

-:-ﬂte-'rne-::llme risky | Lymphocytosis and lymphadenopathy 11.0 years

Lymphocytass im blood and manmow
with splenomegaly andior hepalomegaly 7.8 years
(with or withaul hmphadenopativy]

I
(mbermediabe fsk)

i Lymphocytosis and anemia (hemoglobin

5.3 years
{hagh risk ) <11 gidl or hemalocnit <339%) e
Y Lymgphocytosis and thrombocylopenia
' . : 0 yrs
(high risk) (platelet count <100, 000mm?)

Enlargement of <3 lymphoid areas
#h (oerdcal, axillary, inguinal, splaen, livar); 11.5 yiars
Mo ANEmsEy or I'I'1"-:-|11I'.-|:|-|;:|:‘.nr.|[=.ni:|

B Enlargement of 23 lymphoid areas 8.6 years

Anamia (hemogiobin <10 gidL
c or thrombocylopania 7.0 yoars

(platelat count <100,000'/mm®), or both -/

/_f,.
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CLL cytogenetik

FISH Kromosomanalyse
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CLL cytogenetik

Prognostic implication of chromosomal abnormalities
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Do6hner et al., NEJM, 2000
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CLL IGHV mutationsstatus
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CLL IGHV mutationsstatus
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CLL recurrent coding mutations
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CLL-IPI — prognostic index
Variable Adverse factor Grading

TP53 (17p) deleted and/or mutated 4 Low 0-1
IGHV status unmutated 2

Intermediat 2-3
B2M, mg/L > 3.5 2 e
Clinical stage Binet B/C or Rai I-IV 1 High 4-6
Age > 65 years 1

Very High 7-10
Prognostic Score 0-10

Bahlo et al., Lancet Onc, 2016
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CLL-IPI — prognostic index

A Training dataset

100 —

80

60

Overall survival (%)

40

20+

p<0-0001
0 T

—— Low risk

e W — Intermediate risk
i ' s — Highrisk

M Very high risk

B Internal-validation dataset

S T .

p<0-0001

MNumber at risk

T | T T T T T T T T T 1
0 12 24 36 48 60 72 84 96 108 120 132 144 156

Time from study entry (months)

Lowrisk 341 339 331 320 279 270 224 169 118 81 40 20 8 0
Intermediate risk 474 452 441 415 352 312 232 143 83 52 27 13 5 1
Higl‘l risk 337 314 284 256 205 178 120 69 40 19 12 4 1 0

Veryhighrisk 62 46 31

25

16 13 5 3 ]

T T I T 1 L L
0 12 24 36 48 60 72 B84 96 108 120 132 144 156
Time from study entry (months)

186 181 173 168 152 146 125 84 56 39 26 11 3 0
200 191 180 168 137 125 88 55 35 22 10 5 1 0
147 130 117 98 84 69 52 24 17 13 6 2 1 0

G2 43 30 20 14 8 2 1 1 0 . -

Bahlo et al., Lancet Onc, 2016
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CLL-IPI — prognostic index

Figure 1A 8 4 Figure 1B 8 |
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da Cunha-Bang et al., Blood, 2016
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Komplikationer til CLL

 Richter’s transformation:

Kemoterapi, stamceller

CLL, Carsten U Niemann, 30-09-2017



CLL - hypogammaglobulinemia

Overall survival
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CLL paet slide

 Prognose: Binet, del(17p), TP53, IGHV mutationsstatus

« ”Watchfull waiting” indtil symptomer

« R-FC, evt B-R som 1. linje, anti-CD20+chlorambucil (unfit)
« del(17p): ibrutinib eller idelalisib+rituximab

« Relaps/refraktaer: >2 ar: 1. linje, ellers ibrutinib/idelalisib

 Kliniske trials

CLL, Carsten U Niemann, 30-09-2017



CLL treatment

Patienteruden del(17p)/TP53:

Patienter egnet til standard behandling
(1. linje)
Anvend:
RFC
Patienter med relaps <24-36 Patienter med relaps >24-36
mdaneder (2.linje) maneder (2.linje)
Anvend: Anvend:
Ibrutinib Gentag 1. linje

Hldre patienter egnet til standard
behandling, lav komorbiditet og >65 ar
(1. linje)

Anvend:
Bendamustin + rituximab

Patienter med relaps <24-36 Patienter med relaps >24-36
maneder (2.linje) maneder (2.linje)
Anvend: Anvend:
Ibrutinib Gentag 1. linje

Nationale guidelines, Lymphoma.dk
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CLL treatment

Patienteruden del(17p)/TP53 uegnettil standard behandling:

Patienter uegnet til standard
behandling og med betydelig
komorbiditet (1. linje)

Anvend:
Obinutuzumab + chlorambucil

Patienter med relaps <24-36 Patienter med relaps >24-36
maneder (2.linje) maneder (2.linje)
Anvend: Anvend:
Ibrutinib Gentag 1. linje

Patientermed del(17p)/TP53:

Patienter med del{(17p)/TP53 (1. linje)

Anvend:
Ibrutinib
Ved kontraindikation anvend:
Idelalisib + rituximab

l

Patientermed del(17p)/TP53
(2.linje)

Ved nytilkommen del(17p)/TP53
mutation: Ibrutinib

Ved tidl. Ibrutinib: Overvej Idelalisib
+ rituximab eller Venetoclax
(compassionate use)

Nationale guidelines, Lymphoma.dk
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Indikationer for behandling

Anaemi <6-6,8 — Trombocytopeni <100
Lymfocytdoblingstid < 6 maneder, >50% pa 2 maneder
Lymfeknuder >10 cm — milt >6 cm under kurvatur
Autoimmun peni, steroid refrakteer

B-symptomer: Vaegttab >10%, nattesved, fatigue

IWCLL, Hallek et al., Blood, 2008
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Fludarabin
Cyclophosphamid
Bendamustin
Chlorambucil

Behandling: Kemoterapi

CLL, Carsten U Niemann, 30-09-2017



Behandling: Monoklonale antistoffer

Antistoffer, bi-targeterede molekyler oqg celler
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overlevelse

Immunkemoterapi: 1. linje R-FC (fit patienter)
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Hallek et al., Lancet, 2010
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15t line FCR in fit patients

Median follow up time -
0.9 All - 9.8yrs
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Immunkemoterapi 1. linje:

Patients < 65 years:

FCR 53.6 months

Cum Survival

1,07

0,87

g

o
i

0,27

0,07

P <0.001
BR 38.5 months

Time to Event [PFS] (months)

R-FC eller B-R (265 ar, fit)

Patients > 65 years: P=0.170

FCR not reached

Cum Survival

1,07

0,8

g

o
B
1

0,27

0,0

BR 48.5 months

I I [ |
12 24 38 48 60

Time to Event [PFS] {months)

Eichhorst et al., ASH, 2014
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Immunkemoterapi : infektionsrisiko

CLL10 - Infections CTC grade 3/4 in detail

All Infections 39.1 26.8 <0.001
Infections during 22.6 17.3 0.1
therapy only

Infections during first 11.8 3.6 <0.001
5 months after

therapy

All infections 35.2 27.5 0.1
in patients < 65years

All infections 47.7 20.6 <0.001
in patients > 65years

Courtesy of B. Eichhorst
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Immunkemo 1. linje: Chlorambucil + a-CD20 (unfit)

PFS

Overall survival

1.0 1
0.9 4
0.8 {
0.7 1
0.6 1

0.5

0.4 1
0.3 {
0.2 4
0.1 1
0.0 1

1.0 1
0.9 -
0.8 1
0.7 1
0.6 -
0.5 1
0.4 4
0.3 -
0.2 1
0.1 1
0.0 -

G-Clb
R-Clb = = =

Stratified HR: 0.39
95% Cl, 0.31-0.49
P<0.0001

. 26.7

. — '

3 6 9 12 15 18 21 24 27 30 33 36 39

R

Time (months)

G-Clb —
R-Clb =———

HR: 0.70
95% Cl, 0.47-1.02
p=0.0632

0

3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48

Time (months)

1.0
09
08
0.7
06
05
0.4

03

0.1

0.0

Qverall survival

Al

O+CHL
mPES: 22.4
(95% CI: 19.0,25.2)
. HR 0.57, p<0.001
‘\\\_‘1\_\
CHL e
mPFS: 13.1 T
(95% CI: 10.6,13.8) | e NI
s 5
0 H 8 5 YRR 2 ) 3 a0 M P 52

Time Since Randomization (month)

1.0 ﬂ":-;--’"----: i Iy,
0.9 1 A
IIII-_./-/,

0.8 Clon, 4,
0.7 4 g
0.6 1 "o o a7
0.5 1 G-Clb
0.4 4 Clb == ==
0.3 1 HR: 0.47
0.2 - 95% Cl, 0.29-0.76
0.0 1

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48

Time (months)

— ial

Courtesy of P Hilmen
Goede et al., Leukemia, 2015; NEJM 2014

CLL, Carsten U Niemann, 30-09-2017




Malrettet behandling

Antigen
BCR —
Fostamatinib Ekstracellulaer
T ~ qnnen T T T I T T T I,
?j Entracelluleer
o SYK
=
S
§ BCL2
=
Ibrutinib Idelalisib Venetoclax
Pro-survival Antiapoptose

Niemann, Ugeskrift for leeger, 201
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Malrettet: R-idelalisib eller ibrutinib, del(17p), RR

C overall survival

Overall Survival

100 | 100 Idelalisib plus rituximab
—~ I W E‘—‘“—"—'_“'_'
\ai 80 I_‘—|_ 80} iim aiia
= g Placebo plus rituximab
= —_ kS i
% 60 g 60
i wr
= 00— = 40+
C 4 — Relapsed/refractory $
Ll
3 204 — Previously untreated © 20
p:[}.42
D 0 T T T T T T T 1
| | | | | 0 2 4 6 8 10 12 14 16
0 6 12 18 24 30 Months

Number at risk

Previously untreated 34 32 25 13 10 0
Relapsed/refractory 16 15 13 12 11 2

Table 5. PFS and OS

. Del17p All Patients
Endpoint (n=10) (N=16)
24-month PFS rate, % 64.0% 76.6%
(95% CI) (22.6-87.5) (41.2-92.3)
24-month OS rate, % 64.0% 75.0% Furman et al., NEJM, 2014
(95% ClI) (22.6-87.5) (37.3-92.0) Byrd et al., NEJM, 2014

Coutre et al., ASH 2014
Farooqui et al., Lancet Oncol, 2015
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Lymfocytose ved haeamning af BCR
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Herman, Niemann et al., Leukemia, 2014

CLL, Carsten U Niemann, 30-09-2017



Microenvironment effects from ibrutinib

T » /‘; I
cell i
acrophage

Bachireddy et Wu, Clin Canc Res, 2016
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Relapset / Refrakteer CLL efter R-FC
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Estimated Probability (%)
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Behandling: Pro-apoptotiske BCL2 heemmere

(1) Drugs

Hypoxia Steroid
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Kang et Reynolds, Clinical Cancer Research, 2009
Souers, Nature Med, 2013
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BCL2 haemmer: venetoclax (ABT199)

C Venetoclax Plasma Level

D Absolute Lymphocyte Count
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Venetoclax ved svigt af ibrutinib

Venetoclax
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Hvordan finder vi optimal behandling?

Human CLL cells
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Figure S13. The 6x6 heatmap and isobolographic assessment for the synergistic drug
combination of ibrutinib+CATL-101: Gamma value of 0.81.

Blood Spleen

Kombinationsbehandling i kliniske trials udfra
praekliniske/translationelle resultater

Griner et al., PNAS, 2014
Niemann et al., AACR, 2014
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Udvikling af nye behandlingsregimer

Kemo-immunterapi
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RR CLL: VISION HO141 trial
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