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Altered JAK2-related pathways are central for MF pathogenesis
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Rampal et al, Blood 2014; Meyer&Levine, Clin Cancer Res 2014; Guijarro-Hernandez&Vizmanos, Cancers 2021
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Type 1 JAK inhibitors (JAKi): mechanism of action

(A) 40 -

20 A

-20 ‘"“l

- HEHHERS - e e rrccccc e e - -

—40 35% reduction

-60 -

Change in spleen volume from
Baseline at Week 48, %
T
'
i
1

Ruxolitinib BAT

JAK2 V617F-positive (n = 75) JAK2 V617F-positive (n = 24)

= JAK2 V617F/CALR-negative (n = 8) = JAK2 V617F/CALR-negative (n = 4)

-100 - == Unknown mutation status (n = 1) == Unknown mutation status (n = 2)
= CALR-positive (n = 14) == CALR-positive (n = 4)

&

(B)
] CALR negative - 34% (24-8%-44-1%)

Ubiquitination, (n=100)

dephosphorylation CALR positive
(n=20)

signaling

[ downstream

[ ] 20% (5:7%-43-7%)

. Ruxontinlb (RUX)’ JAKl/Z'l 0 5 1b 1'5 Reszfonseraﬁ(ss%g(){% 3'5 4'0 4'5 Sb

Andraos et al, Cancer Discov 2012; Guglielmelli et al, Br Journal Haematol 2016; Tvogorov et al, Sci Adv 2018; Ross et al, Haematologica 2021
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RUX resistance in clinical trials

Primary resistance (ANY degree of clinical response at W24/48): 2-5%

Secondary resistance:

100%

Ruxolitinib s COMFORT-| wsspeme COMFORT-I
(n=155) (n=146)

COMFORT-1 "%

Events, n (%) 40 (43.5)
Censored, n (%) 52 (56.5)
Median duration of ~ 168.3 (107.7-NE)
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Patients at risk, n gmonths/ 1 year/ 2 years / 3years 5 years
Ruxoliinb 92 77 62 54 47 37 30 26 24 22 18 1 24 weeks 48 weeks 96 weeks

Harrison et al, Leukemia 2016; Verstovsek et al, ] Hematol Oncol 2017; Passamonti&Maffioli, Blood 2018; Harrison et al, Ann Hematol 2020
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RUX «failure» in the real world

European study Florence cohort
524 MF, 52% int-1 171 MF, 43% int-1
41% discontinued at 3y Median time to loss of SR*: 23 mts
* @ lack of response 60 55% p=0.02
0
* & loss of response 34'8 A) 50 M Pts who discontinued RUX in each category
B RUX-related adverse events 40 62.2%
30
B RUX-unrelated adverse events 24.2%
20
B blast phase
10
O alloSCT in response 0 No Spleen Loss of SR Maintained SR

Response (SR, 54.4%)  (26.3%) (19.3%) >6y

*Spleen response (SR): for palpable spleen >10 cm, a decrease by >50%, stable for 26 mts; for spleen <10 cm, to become not palpable.
Loss of SR: re-appearance of >5 cm spleen, if the nadir was not palpable; >50% increase of spleen, if the nadir was >5 cm.

*Tefferi et al, Blood 2013; Palandri et al, Cancer 2020; Guglielmelli et al, ASH 2022
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Outcome after RUX discontinuation depends on type of salvage tx

Overall Survival after Ruxolitinib Discontinuation
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Months from ruxolitinib discontinuation
Number at risk
Conventional agents 54 32 23 10 5 1 0
Novel agents 31 25 22 8 3 3 0

|

AlloSCT (N=26) and BP-evolution (N=51) excluded
Novel agents= RUX rechallenge, other JAKi, non-JAKi

Conventional agents Novel agents

Kuykendall et al, Ann Hematol 2018; Palandri et al, Cancer 2020
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Possible acquired mechanisms
of resistance to JAKi
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JAK resistance mutations are not observed in MF patients

JAK2-inhibition

STATs
MAPK
PI3K/AKT

v
Downstream signaling

JAK resistance mutations occur only in vitro

Possible explanation: insufficient selective

pressure of JAKi (limited disease-modifying
potential)

Hornakova et al, Haematologica 2011; Deshpande et al, Leukemia 2012;

Andreoli et al, Blood 2013; Meyer SC, Hematol Oncol Clin N Am 2017; Brkic&Meyer, Hemasphere 2021; Ross et al, Haematologica 2021
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Adaptive functional resistance to JAKi

* Reactivation of JAK/STAT signaling by JAK2 family
heterodimer formation (JAK1, TYK2)

* Reversible process after a drug «holiday»

PI3K/AKT

v
Downstream signaling

Koppikar et al, Nature 2012; Gisslinger et al, Am J Hematol 2014; Meyer SC, Hematol Oncol Clin N Am 2017; Brkic&Meyer, Hemasphere 2021
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Possible intrinsic mechanisms
of resistance to JAKi
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Paracrine effects of the inflammatory microenvironment

compensatory
cytokine signaling
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Manshouri et al, Cancer Res 2011; *Tefferi et al, Blood 2013; Verstovsek et al, J Exp Med 2016;
Stivala et al, J Clin Invest 2019; Brkic&Meyer, Hemasphere 2021; Guglielmelli et al, ASH 2022
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Impact of molecular landscape at baseline

Loss of SR* Maintained SR -

No Spleen
Response (SR)*

HMR at baseline

0, 0 o
(40% of 171 pts) e 51.1% 24.2%
Time to RUX discontinuation || = mutation | 2 mutations | =3 P
(weeks) based on the (N = 53) (N = 30) mutations | value
number of baseline 56% 32% (N=12) ;34
myeloid-gene variants 218 (7-369) | 162 (17-387) | 58 (11-137) 001

HMR: >1 mutated among ASXL1, SRSF2, EZH2, IDH1/2, U2AF1

*Tefferi et al, Blood 2013; Guglielmelli et al, Blood 2014; Patel et al, Blood 2015; Pacilli et al, Blood Cancer J 2018; Guglielmelli et al, ASH 2022
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Proportion of patients

with loss of SVR %

RUX does not prevent clonal evolution

Clonal evolution: 17% pts 107 -~ No clonal evolution at FU
- Clonal Evolution at FU
* 33% (60% ASXL1)
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*Tefferi et al, Blood 2013; Newberry et al, Blood 2017; Pacilli et al, Blood Cancer J 2018; Guglielmelli et al, ASH 2022
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The role of RAS/MAPK mutations
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*Tefferi et al, Blood 2013; Jayavelu et al, Nature 2020;
Coltro et al, Blood Adv 2020; Pandey et al, Blood Cancer J 2022; Guglielmelli et al, ASH 2022; Maslah et al, ASH 2022
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RUX failure in the clinic: the problem of definitions

IWG-MRT/ELN criteria:
-Developed for clinical trials (MRI/CT)
-No account for dosing/timing of drug

- Disease progression only related to T
splenomegaly and blast phase

NCCN guidelines:

Clinical benefit left to the clinician’s
discretion, even if lower than IWG-
MRT/ELN criteria thresholds

Suboptimal response: a GIMEMA survey

Failure to achieve minimal clinical benefit at 3
months

Failure to achieve minimal clinical benefit at 6
months

Appearance of anemia and / or thrombocytopenia
which makes it impossible to proceed with an
adequate dosage

Al
15 u Lower experience
® Higher experience

Loss of response achieved after 6 months of
therapy

0 10 20 30 40 50 60 70
Percent responders

Tefferi et al, Blood 2013; NCCN guidelines v 1.2023; Breccia et al, Curr Oncol 2022; Mascarenhas et al, Future Med 2023; Vannucchi AM, EHA 2023
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Patterns of JAKi failure: the Canadian MPN group proposal

[ Suboptimal spleen response ]

<25% reduction in spleen length after at least 3 mts of optimally
dosed JAKi or persistence of a symptomatic splenomegaly

Loss of spleen response

>50% increase in spleen length from best response

Transfusion-dependent anemia

>4 RBC units in 8 wks occurring 26 mts from tx start

Severe thrombocytopenia

Unable to maintain unsupported PLT count >30-50*1079/L if
ongoing anticoagulants; and PLT count >20*1079/L if not

Transformation to
accelerated/blast phase

Second cancers

Infectious complications

Gupta et al, J Clinic Oncol 2020
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RUX failure in the clinic: the issue of clinical predictors

The Florence cohort The RR6 (Response to RUX after 6 mts) model
R
"‘;“°d°‘at‘"°l“: . RUX dose <20 mg BID at baseline, M3, M6 1
m <30% spleen length reduction at M3 & M6 1.5
WBC>25x109/L -
n %01031 RBC transfusions at M3 and/or M6 1

PB blast celle>1%

Grade 3 BM fibrosis

RBC transfusions at BL, M3, and M6
Spleen >10cm below LCM

Transfusion-dependency % pts
intermediate 2/High DIPSS -

Time MF-RUX >3

Time MF-RUX >1 Not reached
Rux start > 30mg/die P-0.015 :
Log OR (95% Cl) Interm. 45 61 43-80 1-2
4,00 -2.00 4.00
i 21-50 >2.5
No Loss Spleen Response —Yes H Igh 36 33

*Tefferi et al, Blood 2013; Maffioli et al, Blood Adv 2022; Gugliemelli et al, ASH 2022
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RUX failure in the clinic: the question of treatment switch

Gnsider tx switch before RUX activity exhaustion despite dose adjustment: \
- if worsening of spleen size/symptoms, of blasts or of peripheral blood cells

- if persistence of a huge splenomegaly >10 cm from left costal margin even

having achieved spleen length reduction >50%

Qnsider an appropriate RUX tapering (22 wks) to avoid discontinuation syndrony

Passamonti&Mora, Blood 2023; Mascarenhas et al, Future Med 2023; Vannucchi AM, EHA 2023
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Possible treatment options after RUX failure

AlloSCT: if indicated by prognostic re-assessment & feasable

Other type 1 JAKi with partly different profile of target kinases
 FED (JAK2/FLT3-i): EMA approved, reference for RUX failure
 PAC (JAK2/FLT3/IRAK1/ACVR1-i)

. useful for cytopenic patients
e MMB (JAK1/JAK2/ACVR1-i)

(RUX rechallenge: ~50% clinical improvement, but 48% stop at 2 y)

Gupta et al, J Clinic Oncol 2020; Palandri et al, Cancer 2021; Passamonti&Mora, Blood 2023
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Possible treatment options to overcome JAKIi resistance

2) Micro-environment :
a.

b. Cytokinesinhibitors

c. AuroraKinase-A inhibitors
d.
e
f

~map
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o

b.

4) Immunotherapy:

a. Interferons

b. Checkpointinhibitor

c. AntiCD123 antibody

d. CALR ex9antibody
therapy, CALRex9
peptide vaccination and

TGFp receptor kinase
inhibitors and TGFB ligand
trap

Pentraxin-2 inhibitors

. PanLOX inhibitor celltransfer
. Sympathomimetics

Proliferative signaling:
JAK inhibitor
PI3K/AKT/mTOR
inhibitor

FLT3 inhibitor
Hedgehog inhibitor
HSP90 inhibitor
MEK inhibitors

epigeneticmodifiers:
. MDM2 inhibitors DMNT3A

. LSD1 inhibitors
. PARP inhibitors

. HDACI

TR AR ANOY

ASXL1

Telomerase inhibitor EZH2
BCL inhibitors

IMID

HMA

BET inhibitors
IDH1/IDH2 inhibitors

Add-on to JAKi (1° or subsequent lines)
Non-JAKi

Anti-mutCALR mAb

mutCALR-induced Anti-mutCALR
TPO-R dimerization antibody

=2 %‘.4\:-)

Passamonti&Mora, Blood 2023; Reis et al, ASH 2022
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Concluding remarks

GKi have substantially transformed MF treatment and provide a raph
control of splenomegaly and symptoms

Failure of RUX is frequent after a long exposure, with an heterogeneous
presentation

After RUX failure, the overarching goal for many patients may be
prolongation of life, and new treatment paradigms could held a

Q)tentially meaningful impact /




