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When does my patient need a change of
treatment? Definition of failure to ruxolitinib.



Ruxolitinib failure definition

Pattern of JAK Inhibitor Definition
Therapy Failure

Suboptimal spleen response
Loss of spleen response

Transfusion-dependent anemia

Severe thrombocytopenia

Transformation to AP/BP
Second cancers

Infectious complications

Suboptimal symptom response

Loss of symptomatic response

<25% reduction in palpable spleen length after at least 3 months of
optimally dosed JAK inhibitor therapy

>50% increase in spleen length from best response

=4 units of RBC fransfusions in 8 weeks occurring = 6 months from
ruxolitinib treatment

Unable to maintain unsupported platelet count >35-50x107/L in patients
receiving anticoagulation medication; and >25x107/L in patients
without anticoagulation

<50% TSS reduction after at least 3 months of optimally dosed JAK
inhibitor therapy

>50% increase of TSS from best response

Gupta Vetal. JCO Oncology Practice 2020, Mesa RA JCO Oncology Practice 2020



The nightmare of ruxolitinib failure

Probability of Maintaining 235% Reduction

1.00 4

0.75 4

0.50 ~

0.25 4

0.00 -+

Ruxolitinib
(n=92)
Events, n (%) 40 (43.5)
Censored, n (%) 52 (56.5)

Median duration of  168.3 (107.7-NE)
response, wk (95% CI)

From Baseline in Spleen Volume

24

Patients at risk, n

Ruxolitinib 92

77

48 72 96 120 144 168 192 216 240 264

Time From Onset of Response, Weeks

62 54 47 37 30 26 24 22 18 1

Median duration of reponse to
ruxolitinib is 3 years.

1.00

0.7

Overall Survival
0.50

—

0.00

0 12 24 36 48 60 72
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

Conventional agents Novel agents

L et = 1

Median survival after failure is 13.2 months
(27.2 for those in chronic pase and better if
the subsequently receive experimenal drug)

Verstovsek et al. Journal of Hematology & Oncology 2017, Palandri F et al. Cancer 2020.



A complex decision

First Line Therapy Considerations When Switching Confounders?

Therapies in Myelofibrosis s ymptoms

objectively using MPN-SAF

* Adequate Time for response?

* Has dose optimization
occurred? * Assess for mood

disturbance

« Balancing dosage versus side
effects.

Therapeutic Success

* Assess drug compliance

* Assess for potential drug -
drug interactions

* What degree of anemia or
thrombocytopenia is tolerable-
likely patient specific.

* For anemia is there a role of
adjunctive medications e.g.
danazol or erythroid
stimulating agents?

* Repeat and objective
monitoring of clinical end
points/ goals mandated.

First Line Failure Switching Agents

* Adequate recognition of
failure or intolerance of
ruxolitinib or fedratinib.

* Wean off first agent if
possible; prior to starting
2nd line.

* Assess disease dynamics
stage and if clonal
evolution has occurred.

* In some may need steroid
cover or even ruxolitinib:
fedratinib overlap to avoid
risk of rebound.

* |s patient suitable for a
switch from ruxolitinib to
fedratinib or vice versa OR
alloSCT OR another
clinical trial?

* Again 2" line agent
requires adequate exposure
and dose optimization
before assessing response.

McDorlan DP and Harrison CN Blood Advances 2020



Treatment Optimization



Am | sure | can’t do anything?

Pattern of JAK Inhibitor
Therapy Failure
Suboptimal spleen response

Loss of spleen response

Transfusion-dependent anemia
Severe thrombocytopenia

Transformation to AP/BP
Second cancers

Infectious complications

Suboptimal symptom response

Loss of symptomatic response

Optimization Strategy for Ruxolitinib

Increase JAK inhibitor dose depending on Hb and platelet counts

Increase JAK inhibitor dose depending on Hb and platelet counts

Decrease JAK inhibitor dose
Decrease JAK inhibitor dose

Continue JAK inhibitor therapy if required for splenomegaly and
symptoms, dose adjustment depending on Hb and platelet counts

Case-by-case discussion of JAK inhibitor therapy discontinuation

Consider if there would be benefit from adding prophylactic strategies
to prevent recurrent infections
Increase JAK inhibitor dose depending on Hb and platelet counts

Increase JAK inhibitor dose depending on Hb and platelet counts

Gupta Vetal. JCO Oncology Practice 2020, Mesa RA JCO Oncology Practice 2020



Optimization Strategies

ESA

Prior transfusion support
Yes, with dependency 24 29% Baseline 026
Yes, without dependency 3% 49% 2.31 (0.78-6.80) A3
MNo 100 60% 3.64 (1.39-9.58) 009

53% responses, median duration 19 months

Ruxo dosing
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Spleen volume TSS Abdominal TSS Cytokine TSS

Figure 3 Changes in spleen volume and symptom scores in COMFORT- by final titrated ruxolitinib dose. (Adapted from Verstovsek 5,
et al. Management of cytopenias in patients with myelofibrosis treated with ruxolitinib and effect of dose modifications on efficacy outcomes.
Onco Targets Ther [published by Dove Press] [22]). Shown are median percentage changes from baseline to week 24 in spleen volume, total
symptom score (T5S), abdominal TSS, and cytokine TSS by final titrated nuxolitinib dose (average dose during weeks 21-24). Abdominal TSS
includes scores for abdominal discomfort, pain under the ribs on the left side, and early satiety. Cytokine TSS includes scores for night sweats,
pruritus, and muscle/bone pain. BID, twice daily

[ Dose roreass optionsl

Mesa and Cortes Journal of Hematology & Oncology 2013, Cervantes, F et.al. Leukemia. 2021, Cervantes F et al. Ann Hematol 2015



New JAK inhibitors: ACVR1 inhibition to the
rescue!



Fedratinib

[ Fedratinib [ Best available therapy

p<0-0001 p<0-0001
T 1 T 1
1002;
604
= 43%
0
i B _ (34-53)
g 404 (28-45)
£ 3
.g 3 —
£ 204
g
10
235% SVR at EOC6 235% SVR at EOC6
(primary endpoint) with missing data
imputation®

p<0-0001

54%
(45-62)

>35% SVR during full
treatment course

Endpoint

p=0-0033 p<0-0001

47%
(38-56)

34%
(26-43)

>50% reduction in >25% SVR at EOC6

MFSAF TSS at EOC6 (key secondary endpoint)
(key secondary endpoint)

Harrison CN et al. Lancet Hematol 2024.



Momelotinib: a game changer
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Momelotinib: a game changer
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Momelotinib: a game changer
Simplify-2

Stratified by RBC transfusion dependence

(ves vs no) and TSS (<vs 2 18);
randomized 2:1

Pts with MF,* palpable splenomegaly 2 5 cm, high/int- Mameiating 2ol my QD
/ (n=104)

2/symptomatic int-1 DIPSS risk, and ruxolitinib for
2 28 days with RBC transfusion requirement or dose

adjustment for grade = 3 hematologic toxicity \ Best Available Therapy*

(N = 156)

*Primary, post-PV, or post-ET.
fincludes ruxolitinib or no MF therapy.

The primary endpoint (superiority) was splenic
response rate (spleen volume reduction > 35%
from baseline) at week 24. Secondary endpoints
included TSS response rate (= 50% reduction
from baseline) and transfusion independence
rate (no RBC transfusions or Hb of < 80 g/L
in the last 12 weeks before week 24). TSS was
assessed in patients with baseline TSS of > 0 or
baseline TSS of O but missing or > 0 at week
24. In addition to the prespecified terminal

Momelotinib
extension

phase allowed

for up to an
additional
168 wks

Harrison CN, et al. Adv Ther. 2024.



Momelotinib: a game changer

Non-TI
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(23.9-46.9)

9.1%
(1.9-24.3)
3.0%
(0.1-15.8)

Hb <100 g/L

-

¥ 80%) 37.9%

o 33.3% (26.2-50.7)

2 50%q(22.246.0)

; 17.9%

[ 40% 1 9%

8 12.8% (7.5-33.5)

5 = (4.3-27.4)

S5O 30%1

S

83 Lo

SC 20%1

£

S 10%;

g

N

% 0%

= Terminal Rolling

12-week Tl 12-week Tl

No. of responders: 22 5 25 7

B Momelotinib (n=66)
W BAT/ruxolitinib (n=39)

Terminal Rolling
12-week Tl 12-week Tl

25 1 29 3

W Momelotinib (n=72)
W BAT/ruxolitinib (n=33)

Non-TI

29.2%
(19.1-41.1)

9.7%
(4.0-19.0) 5 0oy

(0.1:15.8) 0%
(0-106)

Hb <100 g/L
X 50%- 32.3%
= (21.2-45.1)
o
S 40%-
e
8 30%
x -
§ 9.1%
o (344-18.7)5 1%
© (]
o 20% (06-17.3) 2.6%
i (0.1-13.8)
3
2 10%
2
4
€ 0%-
SVR35 TSS50°
No. of responders: 6 2 21 1
B Momelotinib (n=66)

B BAT/ruxolitinib (n=39)

ol

SVR35 TSS50
7 1 21 0

B Momelotinib (n=72)
B BAT/ruxolitinib (n=33)

Harrison CN, et al. Adv Ther. 2024.



Momelotinib: a game changer

racticilivLo

Previously treated
with JAK inhibitor
Symptomatic (TSS =10)
Anemic (Hb <10 g/dL)
Platelets >25x10%/L

Stratification:
- TSS
Palpable spleen length
- Transfused units in prior 8 weeks
» Study site

MOMENTUM

Double-blind treatment Open-label Long-term follow-up
[ ] | crossover ] | |

Patient

v | '

Early crossover if confirmed progression ’
2:1 randomization

JAK inhibitor taper/washout DAN? 600 mg daily

221 days + PBO
Planned enrollment: 180 | v Primary endpoint . |
FPE Apr 2020 7/
LPE Jun 2021 Day 1 Week 24

Database lock Dec 2021 ) o : ) ) -
Mesa R, et al. Presented at the 2022 American Society of Clinical Oncology Annual Meeting. Abstract 7002. Reprinted with permission by the author.

The primary endpoint was MFSAF TSS response rate at
week 24, defined as the proportion of patients with a
50% or more reduction in mean MFSAF TSS over the
28 days immediately before the end of week 24 compared

with baseline. Key secondary endpoints included in the
5U% OI more reducton 1N mean MEDAF 1>> Over me

28 days immediately before the end of week 24 compared
with baseline. Key secondary endpoints included in the

Verstovsek S, et al. Lancet 2023



Momelotinib: a game changer

Change in MFSAF TSS from baseline at week 24 (%)

Change in spleen volume from baseline atweek 24 (%)

A B
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-204 "E
= 104
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04
5
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Momelotinib group (n=130) ~ Danazol group (n=65)  Proportion difference (95% Cl) p value Baseline Week 24 Baseline Week 24
Number meeting at least 50% reduction 32 (25% [95% C117-33]) 6(9%[95% Cl4-19])  16% (6-26) 0-0095 Momemm.b Danazd
in MSAF TSS at week 24 group (n=130) group (n=65)
C
100
80
60—
.l
25% decrease

||

35% decrease

Momelotinib group (n=130) Danazol group (n=65)  Proportion difference (95% Cl) pvalue

Number meeting at least 25% reduction 51 (39% [95% C131-48]) 4(6%[95% C12-15])  33% (23-44) <0-0001
in spleen volume
Number meeting at least 35% reduction 29 (22% [95% C115-30]) 2(3%[95% C10-11]) 18 (10-27) 0-0011

in spleen volume

Response rate (%)

Momelotinib group who continued treatment

100+
[ At week 24 (momelotinib)
80- [ Atweek 48 (momelotinib)
64%
60 57%
it 43%
39%
404
30%
25% 22%
204
0 T
TSS response Transfusion SVR 235% SVR 225%

independence

1

Danazol group who crossed over

Atweek 24 (danazol)
I At week 48 (momelotinib)
60%
50%
37%
20%
o 13%
3% o
TSS response Transfusion SVR=35% SVR=25%
independence

Verstovsek S, et al. Lancet 2023, Gerds A, et al. Lancet Hematol 2023.




Momelotinib: a game changer also in first line
Simplify-1

Stratified by RBC transfusion dependence (yes or no), PLT
count (< 100 x 10%L, 2 100 to < 200 x 10%L, or > 200 x 10%L)

JAK inhibitor-naive, transplant- :
ineligible pts with primary MF or Momelo:lnlbzzg; mg QD
n=

post-ET/PV MF; high, int-2, or Optional open-label
symptomatic int-1 risk; palpable —— momelotinib 200 mg
splenomegaly =2 5 cm; PLT 2 50
P 109/L: PB blasts < 10% FUEOHIAE SUimgiE 0 L
(N = 432) (n=217)

The primary end point was a reduction of = 35% in spleen volume
from baseline at week 24 (spleen response rate, SRR24), as assessed by MRI
or CT scan and evaluated by a blinded central reader. The primary hy-
pothesis was that momelotinib is noninferior to ruxolitinib. On the basis of

Mesa Retal. JCO 2017



Momelotinib: a game changer also in first line

Change in Spleen Volume From Baseline (%)

MMB (n = 184) RUX (n = 204)

Y

[

o
1

100 A

[42]
o
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a
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Individual Patients

L
o
=}

SRR
26.5% (57 of 215) 29.0% (63 of 217)
Proportion difference of 0.09 (95% CI, 0.02 to 0.16) P=.011

Change in TSS
From Baseline (%)

MMB (n = 174) RUX (n = 190)
150 -

100 A

50 1

-50

50% Decrease

-100
Individual Patients

TSS response rate

28.4% (60 of 211) 42.2% (89 of 211)
Noninferiority proportion difference of 0.09 (95% CI, -0.08 to 0.08) P= .98

Mesa Retal.JCO 2017



Momelotinib: a game changer also in first line

>

Rate of Transfusion

o

Median RBC
Transfusion Units/Month

Independence (%)

Il MMB (n = 215)

100 4 RUX (n=217)
80 4
68.4% 70.0% 66.5%
o0 49.3%
40 -
20 4
0 4
Baseline Week 24
2 B MMB (n = 215)
RUX (n =217)
1.5
‘I -
0.5 1 0.4
0.0 0.0 0.0
0
Baseline Week 24

o

Rate of Transfusion

Dependence (%)

100 A

80

60 1

40

20

24.7% 24.0%

IR

Baseline

[l MMB (n = 215)
RUX (n =217)

40.1%
30.2%
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Mesa Retal.JCO 2017



Momelotinib: the Spanish experience

Anemia Response TDA

100% 100%
90% 90%
80% 80%
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% l 10%
0% . 0%

Anemia Response Non-TDA

3months 6 months Last follow JAKi JAKi  JAKi naive JAKi naive JAKi naive 3months 6 months Last follow JAKi JAKi JAKi  JAKi naive JAKi naive JAKi naive
follow up followup wup (all) exposed exposed exposed (3m) (6m)  (last follow follow up followup wup(all) exposed exposed exposed (3m) (6m)  (last follow
(all) (all) (3m) (6m)  (last follow up) (all) (all) (3m) (6m)  (last follow up)
up) up)

I Major response [l Minor response - No minor or major response i Not available

WMajor response [l Minor response No minor or major response

124 patients (23.4% naive, median Hb 8g/dl,

70% tranfusion dependent)

Pérez-Lamas L et al. BCJ 2025



Pacritinib

Rate of Tl (Gale criteria) Rate of Tl (SIMPLIFY criteria)
100 1w Pacritinib 200 mg BID 100 1w pacritinib 200 mg BID
m BAT m BAT

90 | = BAT = Erythroid support 90 1 = BAT = Erythroid support
80 i 80 - ;
L]
P=.001 P=.013 i
70 - 70 i
g2 - 1 :
£ :
s £ ;
E ’
32 |
L]
1
1
L]
1
]
1

Overall RUX Nave  PLT <50 JAK2 JAK2 Overall RUX Naive  PLT <50 JAK2 JAK2

41 PAC, AB <50%  AB=50% 42 PAC, AB<50%  AB >50%

43 BAT, 18 PAC 25 PAC 26 PAC 9 PAC 43 BAT, 19 PAC 25 PAC 27 PAC 9 PAC
11 BAT=ES 19 BAT 26 BAT 25 BAT 9 BAT 12 BAT =ES 20 BAT 07 BAT 26 BAT 9 BAT

Abbreviations: AB, allele burden; BAT, best available therapy; BID, twice daily; Cl, confidence interval; ES, erythroid
support; JAK, Janus associated kinase; PAC, pacritinib; PLT, platelets; RUX naive (no RUX prior to first dose); Tl,
transfusion independence.

Oh S et al. ASH 2023



Other ACVR1
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o
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Primary treatment period

(up to day 169)
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04
Cohort 1 Cohort 3A Cohort 2 Cohort 3B Cohort 1 Cohort 3A Cohort 2 Cohort 3B
No RUX RUX No RUX RUX No RUX RUX No RUX RUX
(n=22) (n=14) (n=21) (n=238) (h=22) {n=14) (n=21) (n=238)
NTD (anemia) TD NTD (anemia) D
Primary treatment period
(up to day 169) Entire treatment period
60
526
476 500 50 - 50.0 476
42.9
g 40
g
E 30 A1 273
22.7
g
= 20
10 4
[
Cohort 1 Cohort 3A Cohort 2 Cohort 3B Cohort 1 Cohort 3A Cohort 2 Cohort 3B
No RUX RUX No RUX RUX Neo RUX RUX Neo RUX RUX
(h=22) (n=14) (h=21) (n=138) (n=22) (n=14) (n=21) (n=238)
NTD (anemia) TD NTD (anemia) TD

M Primary endpoint
TD patients:
anemia response defined as 84
consecutive days without RBC
transfusion
NTD patients:
anemia response defined as 84
consecutive days with >1.5 g/dL
Hgb increase from baseline
without RBC transfusion

1 Secondary endpoints
TD patients:
250% reduction in RBC transfusion
burden from baseline
NTD patients:
mean Hgb increase 21.5 g/dL
from baseline

Gerds AT et al. Blood Advances 2024, Hatzimichael E et al. Diseases 2022




New drugs and combinations: towards disease
modification.



andscape of opportunities
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Chiftoides HT et al. Clinical Lymphoma, Myeloma and Leukemia 2022.



Immunotherapy is coming

Mutant calreticulin (mutCALR) binds TPO-R and > INCA033989 prevents TPO-R activation and
induces oncogenic cell proliferation in CALR-mutant selectively inhibits oncogenic cell proliferation
MPN

mutCALR-induced mutCALR-induced

TPO-R dimerization TPO-R dimerization Anti-mutCALR

* * Constitutive
signaling
activation

Constitutive

activation

Oncogenic cell
proliferation

Cells with TPOR + mutCALR on the
W cell surface

Apoptotic cell with TPOR + mutCALR
on the cell surface + INCA033989

\ { s \ //V\‘
) Cells with TPOR on the cell surface ( }) \@) \ ") Cells with TPOR on the cell surface

Reis ES et al. Blood 2024, Kuchnio A, et al. #1777 ASH 2023, Rampotas A, et al. EHA 2024



Also combination therapy... but it is not easy!

% Change from baseline

An example: Navitoclax+Ruxolitinib

W Cohort 1a
M Cohort 1b

Patients (N = 97)?

200 mg/d if platelet count was <150 or >150 x 10%/L, respectively. The primary end point was
spleen volume reduction of >35% (SVR3s) at week 24. Secondary end points included >50%
total symptoms score (TSSsp) reduction at week 24, bone marrow fibrosis (BMF) grade
changes, anemia response, and safety. In total, 125 patients received >1 dose of NAV+RUX.
With median follow-up of 21 months, SVR35; rate was 23% at week 24 and 39% at any time
on study (median duration: 11 months). TSSs, rate was 24% at week 24 and 46% at any time
on study. BMF improved by >1 grade, any time on study, in 39% of patients. Anemia
responses were achieved in 23% of patients. Median overall and progression-free survival
were 52.3 and 22.1 months, respectively. No new safety signals were observed. The most
common adverse event was thrombocytopenia without clinically significant bleeding.
NAV+RUX was tolerable and demonstrated early improvement in disease modification
parameters in this difficult-to-treat population. This trial was registered at www.
ClinicalTrials.gov as #NCT03222609.



Can we modify the disease biology?
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Pemmaraju N et al. Lancet Hematol 2022



What is disease modification?

Disease modification in MF is defined as therapy that
exerts a clinically meaningful impact on survival out-
comes and/or restoration of normal hematopoiesis in
conjunction with improvement in bone marrow fibro-
Sis through a substantial and durable reduction in the

clonal burden Of disease.

We need more data!

Pemmaraju N et al. Cancer 2022



MF treatment algorithm in 2025.



MF Treatment Overview

[ PMF or PPV/PET MF }

A 4
All patients should have dynamic MPN symptom burden assessment (MPN 10/MF SAF), spleen size
documentation and validated prognostic score performed

\ 4

[ Discuss in MDM; all patients should be offered clinical trial if available ]

Monitor symptom and spleen response; be alert for disease progression

\

\

Low ik Intermediate 1 Intermediate 2 High/very high risk
Asymptomatic Symptomatic/ Asymptomatic Symptomatic/ Not Transplant
bulky spleen bulky spleen Transplant Eligible Hogl
Eligible
|
1%tline JAK inhibitor to

maximise spleen and

JAK inhibitor to
symptom response

Supportive measures

Observation Observation maximise spleen and
Clinical trials Clinical trials symptom response / \
3 — N Response  No Response
JAK inhibitors 4 Loss of response
id . Pe%y I?:Ed "I:'f“ - ¥ Allogeneic Stem Cell Continue
\ roxycarl.ar.m Ie " ‘I,m e Transplant, ideally at time of 2nd line JAK inhibitor OR
Clinical trial options J best response Other novel agents

sagels ||e e
suondo [el} [eauld

McLornan DP et al. BJH 2024.



Which JAKi do | choose?

First-line symptomatic myelofibrosis

*Plt < 50 x 10°/L = also
consider pacritinib if

available (eg via clinical trial

Target . " * v ) ‘ (eg )

o JAK1 '

o JAK2 * Main goal: Spleen/ Main goal: improve anaemia

N ! Plt 25-50 x 10°/L*
Halt R oeee \ symptom control spleen & symptoms S / _ - | Target
\ TR o JAK1

Toxicities to note S * T o JAK2

« Cytopenias ¥ " e e ACVR1

* Infecti iral/atypical Oy ey S

¢ infections (el atypical) _ | Ruxolitinib Momelotinib k _ Haif ife <48 ks

melanoma skin 5, ¥
malignancies »” = Toxicities to note
3 _|i « First-dose hypotension
Second Ilne « Hepatic / renal toxicities
Nig « Mild gastro-intestinal side effects
N « Peripheral neuropathy
Main goal: Spleen/ Main goal: improve anaemia, « Risk of skin malignancy uncertain

Target \ symptom control spleen & symptoms

o JAK2 ‘\

* FLT3 A + *

\ .

Half life ~41 hrs \ L — For all patients:
Toxicities to note = . Ruxolitinib _Momelotinib « Consider clinical trials

+ Thiamine deficiency + | (if momelotinib 1st) (if ruxolitinib 1st) « Skin monitoring and shingles

* Renal impairment A ; . =

> = prophylaxis while on JAKi
Safety note: care required e Fedratinib** « Consider screening for
ool sl . oesophageal varices if chronic
ruxolitinib or momelotinib due * =
to withdrawal of JAK1 inhibition can be used effectively
when Pit 50100 x 10°/L splenomegaly

O’Sullivan J et al. BJH 2024



Conclusions



Conclusions

1. Half of MF patients will lose response to ruxolitinib after 3 years.

2. Prognosis is dismal after ruxolitinib failure.

3. Ruxolitinib treatment can be optimized (dose, ESA...).

4. New JAK inhibitors (or trials!) are the best option after ruxolitinib.

5. Momelotinib’s ACVR1 inhibition makes it the best option for
cytopenic patients (and not only in the second line!)

6. New drugs are coming that hopefully will change MF’s biology

and improve our patient's survival and quality of life.



Thank you!

@GonzaloHEM
gonzalo.carreno@salud.madrid.org
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