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Myeloproliferative disorders

M) Check for updates

REVIEW ARTICLE
The 5th edition of the World Health Organization Classification

of Haematolymphoid Tumours: Myeloid and Histiocytic/
Dendritic Neoplasms

Table 1. Myeloproliferative neoplasms.

Chronic myeloid leukaemia
Polycythaemia vera

Essential thrombocythaemia
Primary myelofibrosis

Chronic neutrophilic leukaemia
Chronic eosinophilic leukaemia
Juvenile myelomonocytic leukaemia

Myeloproliferative neoplasm, not otherwise specified

Leukemia (2022) 36:1703-1719



Anemia is not usually a significant problem’

Iron-deficiency anemia is not uncommon, caused either by the disease overproduction of red blood cells
(could led to masked polycythaemia) or, more frequently, by phlebotomy. 23

Iron deficiency should not be treated if there is no anemia*

Another cause of anemia is the toxicity of cytostatic drugs®

The presence of non-iron-deficiency anemia, which cannot be clearly attributed to cytostatic therapy,
should alert us to the possibility of progression to myelofibrosis or, less frequently, acceleration or
exacerbation®’

1. Tremblay D, et al. Diagnosis and Treatment of Polycythemia Vera: A Review. JAMA. 2024/2025. 2. Ginzburg YZ, et al. Dysregulated iron metabolism in polycythemia vera. Leukemia. 2018. 3. Hotta K, et al. Masked

polycythemia vera due to iron deficiency anemia. Clin Case Rep. 2023. 4. https://www.droracle.ai/articles/401511/should-iron-supplements-be-given-to-patients-with-polycythemia 5. Tremblay D. Cytoreduction for ET and PV:
who, what, when, and how? ASH Education Program. 2023. 6. Merck Manual Professional. Polycythemia Vera. 2025.



1. Anemia is also rare.

2. When it does occur, it may indicate:

- Drug toxicity
Essentlal : - The onset of progression to
throm bOCyth emia myelofibrosis or acceleration/exacerbation

3. Cytopenias are included in the criteria
for resistance to hydrea

4. Indicate a poorer prognosis

1. Tefferi et al., JAMA, 2025. 2. Tremblay et al., ASH, 2023; Yacoub et al., Blood, 2023. 3. ELN criteria,
Blood. 4. Tefferi & Vannucchi, Am J Hematol, 2024




Table IV. Criteria for hydroxycarbamide resistance/intolerance modified* from (Barosi et al, 2010).

1 Need for unacceptably frequent* venesection to keep haematocrit <45% after 3 months of at least 2 g/d of HC or MTD,* OR

2 Uncontrolled myeloproliferation, i.e. platelet count >400 x 10°/1 AND/OR WCC >10 x 10°/1 after 3 months of at least 2 g/d of HC, or
MTD,* OR

3 Failure to reduce massivef splenomegaly by more than 50% as measured by palpation, OR failure to completely relieve symptoms related to
splenomegaly, after 3 months of at least 2 g/d of HC, or MTD,* OR

4 Absolute neutrophil count <1 x 10%/1, OR platelet count <100 x 10°/1 OR Hb <100 g/l at the lowest dose of HC required to achieve a
complete or partial clinico-haematological response, OR

5 *Failure to control disease-related symptoms (including but not limited to those relating to splenomegaly), OR

6 *Thrombosis or haemorrhage related to disease despite therapy

7 Presence of leg ulcers or other unacceptable HC-related non-haematological toxicities, such as mucocutaneous manifestations, gastrointestinal
symptoms, pneumonitis or *fever at any dose of HC

HC, hydroxycarbamide; WCC, white cell count; Hb, haemoglobin; MTD, maximum tolerated dose.
*Modification from the original paper.
TOrgan extending by more than 10 cm from the costal margin.

Resistance/intolerance to
hydroxycarbamide. Mc
Mullin

© 2015 John Wiley & Sons Ltd
British Journal of Haematology, 2016, 172, 337-349



CLINICAL TRIALS AND OBSERVATIONS

Assessment and prognostic value of the European L.eukemialNet criteria for
clinicohematologic response, resistance, and intolerance to hydroxyurea in
polycythemia vera
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Polycythemia Vera and Essential thrombocythemia

* The onset of anemia and other cytopenias is not common
and can have varying implications, but it is rarely good

Tefferi A et al. Essential Thrombocythemia: A Review. JAMA. 2025.
y/




* Then we have to talk about myelofibrosis

| WMF_[Pv________JET

Incidence 0,3/100.0 0,7-1/100.000 0,7-1/100.000
00 year year year

Risk of leukaemic 4-10% 3-7%
transformation

Overall Survival 5-6 years 14 years 20 years

Risk of secondary NA 5-30% 4-15%
MF at 15 years

1.Tefferi A. Primary myelofibrosis: 2023 update on diagnosis, risk-stratification, and management. Am J Hematol. 2023;98(5):801-21. 2. Verstovsek S, Yu J, Scherber RM, et al. Changes in the incidence and overall survival of patients with myeloproliferative neoplasms between 2002 and 2016
in the United States. Leuk Lymphoma. 2022;63(3):694-702. 3.Tefferi A, Alkhateeb H, Gangat N. Blast phase myeloproliferative neoplasm: contemporary review and 2024 treatment algorithm. Blood Cancer J. 2023;13(1):108. 4. Greenfield G, McMullin MF, Mills K. Molecular pathogenesis of the
myeloproliferative neoplasms. J Hematol Oncol. 2021;14(1):103. 5. Lu X, Chang R. Polycythemia Vera. [Updated 2023 Apr 24]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK557660/.



https://www.ncbi.nlm.nih.gov/books/NBK557660/

Myelofibrosis. Clinical manifestations. Complications. Causes
of death

Bleeding

Symptomatic
splenomegaly

Extramedullary
hemopoiesis

Anemia Causes of death

Bone pain

Constitutional
symptoms

Cervantes F, Blood 2014;124:2635-42



What lies behind Myelofibrosis

Frecuencia de mutaciones driver en NMP

Policitemia
Vera

Trombocitemia
Esencial

. 13-:;;%-; > 1.7\- 5
Mielofibrosis
Primaria

B 97% JAK2VB17F
1 1% JAK2 exén 12
B 2% Desconocido

Zoi & Cross, JCO 2017

B 55% JAK2V617F
B 25% CALR

[] 5% MPL ex6n 10
B 15% Triple negativo

Bl 55%
B 30% CALR

JAK2VB17F

MPL exén 10
Triple negativo



Molecular basis of myelofibrosis

0S. Median Mortality rate % Leukemic transformation
years at 10 years
CALR 17,7 19 9,4
JAK2 9.2 29 19,4
MPL 9,1 40 16.9
Triple 32 45 344
negativo

RumiE, et al . Blood. 2017° y Rumi E, et al. Blood. 2014°

Probabilidad de supervivencia acumulada

1.0+
0.9+
0.8+
0.7+
0.6+
0.5
0.4
0.3 1
0.2+
0.1+

0.0+

CARL mut (mediana SG 17,7 afios)
JAKZ mut (mediana SG 9,2 afios)
MPL mut (mediana SG 9,1 afios)
Triple negativo (mediana SG 3,2 afios

10

T
15

20 25 30

Tiempo, afios

Figura extraida de Rumi E, ef al. Blood. 2014.2

PV TE MFP
TET2 10-22% 5-16% 10-20%
IDH 1/IDH2 1-2% 1% 3-6%
DNMT3A 2-7% 1-6% 2-15%
EZH2 1-3% 1-3% 5-10%
ASXL1 2-12% 2-11% 13-32%
SRSF2 3% 2% 8-15%
SF3B1 1-2% 3-5% 4-7%
U2AF1 <1% 1-2% 15%
ZRSR2 <1% 3% 5-10%
TP53 1% 2% 2-4%
RUNX1 2% 1% 1-2%
NFE2 2% <1% 2-3%
LNK/SH2B3 <1% 1-6% 3-5%
CBL <1% 1-2% 3-6%
KRAS/NRAS <1% <1% 4-9%
PTPN11 <1% <1% 5-10%
GNAS <1% <1% 5-10%




Myelofibrosis phenotypes

Proliferative MF Cytopenic MF
Leukocytosis, normal platelets, mild or no anemia Low platelets, anemia, normal to low WBC
More likely post-ET/PV MF More likely primary MF

Lower risk scores Higher risk scores

Presentation or phase

Fewer blasts More blast of ME characterized by
Less marrow fibrosis More marrow fibrosis moderate-to-severe
anemia and/or
More splenomegaly High molecular risk thrombocytopenia
Higher JAK2 VAF Lower JAK2 VAF
Better outcomes Worse OS; higher leukaemic transformation risk
More treatment options Fewer treatment options

These are not mutually exclusive, and patients may evolve over time from the former to the

latter. Individual cases may have overlapping features of both phenotypes.

MF: myelofibrosis; post-ET: post-essential thrombocythemia; OS: overall survival; PV: polycythemia vera; VAF: variant allele frequency; WBC: white blood cell count.
Chifotides HT et al. Cancers, 2023




Molecular alterations in cytopenic phenotypes

 +Higher frequency of triple-negative patients (p < 0.0001)
» +Higher frequency of triple-negative patients (p < 0.0001)
« *ASXL1 mutations (p = 0.0074)

« *|IDH1/2 (p = 0.064)

« *N/KRAS (p = 0.0014)

« « U2AF1 (p < 0.0001)

« +CUX1 (p =0.0002)

» The presence of multiple high-risk mutations is frequently associated with myelodysplastic features, a
cytopenic phenotype and a risk of progression to the blast phase.

Coltro, G. et al. A myelodepletive phenotype is associated with distinctive molecular features and outcomes in patients with myelofibrosis. Blood 2021, 138 (Suppl. 1), 1498.
B



Jak-2 allelic burden ranges from 1% to 100%, with medians around 50%, and it has been reported
that high burdens are associated with an increased risk of progression from PV and TE to
secondary MF

But in Myelofibrosis:

* Retrospective studies;
« Three categories with different Jak-2 allelic burdens: 1%—20%, 21%—-55% and 56%—74%

* The influence of allelic burden on overall survival is dramatic: 20 months vs 77 months vs 132 months. (P
= 0.008)

» Those with the lowest allelic burden had higher rates of leucopenia and anemia and higher mortality (p =
0.007): more medical complications such as infections than to progression to LAM

* These patients, the prognosis is poorer than in those with a high allelic load and similar to that of triple-
negative Furthermore, ruxolitinib is less effective: the likelihood of a splenic response is 5.5 times higher if
the allelic load is >50%

Tefferi A et al. Leukemia 2008; 22: 756/—61. Guglielmelli P, et al Blood 2009; 114:1477-83. Rozovski U, et al. Haematologica 2017; 102:79-84. Barosi et al.. Leukemia 2016; 30:1772-5.




Targeted treatment of myelofibrosis based on
clinical presentation

\\
' Symptomatic General
splenomegaly symptoms

extramedullary
haematopoiesis

RDT

Erythropoietin JAK inhibitors JAK inhibitors
prevention
Danazol Splenectomy Cytoreductive
Momelotinib Splenic irradiation Prednisone '

Prednisone

\ Spiensctomy ___ Clinical trials ___ Cyoreducive

Author’s slide

AAS /| ACO




Anemia is highly prevalent in Myelofibrosis

Haemoglobin Transfusion- Platelets
MAYO CLINIC <10 g/dL dependent <100 x 10°%/L
~ Atdiagnosis \ \
(n=340) 38% 24% 18%

One year after
- diagnosis \
(n=274) 98% 46% 28%

Adapted from Tefferi A, et al. Mayo Clin Proc. 2012

Haemoglobin Hamoglobin Platelets Platelets
<10 g/dL <8 g/dL <100 x 10°/L <50 x 109/L
Spain, \ \ o/

At diagnosis 39% 13% 18% 7%
(n=1000)

Adapted from Pastor-Galan |, et al. Med Clin. 2020




Anemia is highly prevalent in Myelofibrosis

Figure 1. Prevalence of Myelofibrosis-Associated Anemia

~45% ~60% ~100%

0Ne

Within 1 Year of During Disease

Diagnosis Course

Al-Ali HK, et al. Cancers (Basel).
2024

7




Cytopenias and Molecular phenotype

Table 1. Demographic and clinical features at diagnosis of 617 patients with PMF subdivided according to their genotype (JAK2, CALR, and
MPL mutation status)

JAK2 (V617F)-mutant CALR-mutant MPL-mutant Patients with nonmutated JAK2, CALR,
patients patients patients and MPL (triple-negative subjects) P
No. (%) 399 (64.7%) 140 (22.7%) 25 {4.0%) 53 (8.6%)

Sex (maleffemale) 266/133 77163 17/8 3419 A0

WBC count, median (range), X 10%L 10 (1.6-106.2) 8.2 (2.2-45) 8.4 (2.1-20.3) 8.4 (2.4-80.8) 002
. PLT count, median (range), x10%/L { ( { (
' Circulating blasts, median {range), % 0 (0-20) 0 (0-10} 0 (0-4) 0 (0-16) <2001
Lactate dehydrogenase, median {range), 553 {148-3440) 692 (203-3610} 580 (183-2291) 531 (180-3173) 208
mU/mL
Circulating CD34" cells, median (range), 16.2 (0.8-1190) 34.2 (1.7-1902) 100 {6.3-506.3) 45.3 {1.6-485.5) 022
x10%7L
IPSS risk group, %
Low 31 51 28 10 =2.001
Intermediate 1 31 23 36 26
Intermediate 2 22 18 24 17
High 16 8 12 47

Rumi E, Pietra D, Pascutto C, Blood. 2014;124 (7):1062-1069



Anemia and transfusion dependency are associated with

reduced overall survival’2

100

Sin anemia: N= 159;
mediana de supervivencia 7,9 afios

80 7

® 50 - mediana de supervivencia 4,9 afios
>
> O Anemia moderada: N= 159;
"5’ mediana de supervivencia 3,4 afos
40 Q Severe anemia: N=159;
%_ﬁgb mediana de supervivencia 2,1 afios
20 7

0 5 10 15 20 25 30 3

Median survival

Survival data for 1,109 MFP patients stratified
by degree of anemia.

aSevere anemia vs. moderate anemia P=0.002; vs. mild anemia P<0.0001; vs. no anemia P<0.0001;
Moderate anemia vs. mild anemia P=0.003; vs. no anemia P<0.0001;
Mild anemia vs. no anemia P=0.002

Graph adapted from Nicolosi, M, et al. Leukemia. 2018

Cumulative survival rate

1.0 H

0.9 +

0.8

0.7 +

0.6

0.5

0.4

0.3

0.2 H

0.1

0.0

Transfusion independence
Median survival: 8 years

Transfusion dependence
Median survival: 2.6 years

8 10 12 14 16 18

Time since diagnosis (years)

Survival data based on transfusion dependency assessed at
diagnosis in 288 patients with MFP.

Graph adapted from Elena C, et al. Haematologica. 20112

MFP: primary myelofibrosis; OS: overall survival

1. Nicolosi M, Mudireddy M, Lasho TL, et al. Sex and severity influence the prognostic impact of anemia in primary myelofibrosis: an analysis of 1,109 consecutive patients. Leukemia. 2018;32(5):1254-1258 2. Elena C,
Passamonti F, Rumi E, et al. Red blood cell transfusion dependency implies poor survival in primary myelofibrosis irrespective of IPSS and DIPSS. Haematologica. 2011;96:167-170.



Thrombocytopenia is also associated with poor prognosis in patients
with myelofibrosis

Median OS By PLT Count in Patients With MF2

PLT >100%10°/L 57 months
n=948

PLT 51-100%10°/L 44 months
n=176

PLT <50%10°/L

S 15 months

0 10 20 30 40 50 60
Months

Masarova L, et al. Eur J Haematol. 2018;100(3):257-263.
MF, myelofibrosis; OS, overall survival; PLT, platelet.

2Includes patients with primary or secondary MF.



Anemia worsens prognosis in myelofibrosis

DIPSS DIPSS* MIPSS-70 MIPSS-70% version MYSEC-PM
2.0
Patients’ characteris- Age>65y (1) Age>65y (1) Constitutional Constitutional Age (0.15xy)
tics (score) Constitutional symp-  Constitutional symptoms (1) symptoms (2) Constitutional
toms (1) symptoms (1) symptoms (1)
RBC transfusions
need (1)
Laboratory values | Hb< 10 o/dl (2) I Hb < 10 o/dl (1 hb <10 o/dl (1) I evere anemia® (2) Hb< 11 o/dl (2
(score) WBC>25x 1079/1 (1) WBC>25x1029/1 (1) WBC >25x 10°9/1 (2) Moderate anemia’ (1)} Blasts >3% (2)
Blasts > 1% (1) Blasts> 1% (1) Blasts >2% (1) Blasts >2% (1) PLT <150 % 1079/1 (1)
PLT < 100x 1079/1 (1) PLT < 100x 10"9/1 (2)
Driver mutation Absence of type 1/like Absence of type 1/like Absence of CALR (2)
(score) CALR (1) CALR (2)
Myeloid-gene variants 1 HMR (1) 1 HMR included
(score) >2HMR (2) U2AF1Q157 (2)
>2 HMR included
U2AF1Q157 (3)
Karyotype Unfavourable' (1) Unfavourable* (3)
(score) Very high-risk® (4)
Bone marrow (score) BMF grade>2 (1)
Risk (score), Low (0), NR Low (0), 154y Low (0~1), NR Very low (0), NR Low (< 11), NR
median survival Int-1(1-2), 142y Int-1(1),65y Int(2—4), 63y Low (1-2), 164y Int-1(11-13),93y
Int-2 (3—4), 4y Int-2 (2-3),29y High(>25), 3.1y Int (3—4), 7.7y Int-2 (14-15), 44y
High (5-6), 1.5y High (>4), 1.3y High (5-8), 4.1y High (>16), 2y

Very high (>9), 1.8 y

Mora B et al. Current Hematologic Malignancy Reports 2024
T 7%OGOEEELELELELELELELLLLSSSSSSSSSSSSSESSSESESESEESESESESEEEEEESEESESESEEEEEEEEEEEEEEEEEEELLLLE



Anemia impairs quality of life in myelofibrosis

Pomalidomide + Prednisone for anemia in myelobifrois

Table Il. Frequency and percent of patients meeting clinically important difference by responder cohort
and cycle.

FACT-An PWB score Responders (n = 29) Nonresponders (n = 40)
Post-baseline visit n % n %
Cycle 2, day 29 11 37.7 15 37.5
Cycle 3, day 57 13 44.8 9 22.5
Cycle 6, day 141 9 31.0 3 7.5
Cycle 9, day 225 13 44.8 1 2.5
Cycle 12, day 309 8 27.6 1 2.5
FACT-An FWB score Responders (n = 30) Nonresponders (n = 41)
Post-baseline visit n % n %
Cycle 2, day 29 7 23.3 10 24.4
Cycle 3, day 57 12 40.0 a 9.8
Cycle 6, day 141 9 30.0 2 4.9
Cycle 9, day 225 11 36.7 3 7.3
Cycle 12, day 309 7 23.3 2 4.9

PWM: phisical well being, FWB: funcional well being

Tefferi A, et al. Clinical Therapeutics 2014.
BN



Anemia reversible causes in MF patients: The first thing to
rule out

Iron, folate and/or vitamin B, deficiency:

» Deficiencies replacement

* Autoimmune hemolysis:
» High reticulocyte counts, increased serum bilirubin, low haptoglobin, and markedly increased serum lactic
dehydrogenase (LDH)
« Treat with steroids
But not all hemolysis is immune: ineffective erythropoiesis and non-immune splenic haemolysis

Cervantes F. Expert Review of Hematology, 9:5, 489-496



Pathophysiology of Anemia in Myelofibrosis Is Multifactorial
and Partially Understood?2

¢

Fibrosis & Extramedullary Hematopoiesis

Displacement of marrow
erythropoietic tissue by
fibrosis

Extramedullary
hematopoiesis and
splenomegaly

Inadequate
hematopoiesis and RBC
sequestration

:

Inflammation

Pro-inflammatory
cytokine profile

Hemodilution due to plasma volume

1. Naymagon L, Mascarenhas J. Hemasphere. 2017 Dec 20;1(1):e1. 2. Ganz T. N Engl J Med. 2019;381(12):1148-1157.

Other JAK Inhibitor Therapies

JAKi-induced

(ruxolitinib or fedratinib)
myelosuppression

Hyperactivated

ACVR1

Elevated hepcidin

Impairment of iron
metabolism

ANEMIA

Spleen . Other mutations: SF3B1
hemolysis




Inflammation and ACVR pathway

Interleukins
Interferon Ligand

Cytokine Receptor EPOR/MPL

%

)]
HEMATOPOIETIC STEM ™ M R O T T L I BT S 0
CELL
- —— ——
_ L’ JAK2 JAK2 JAK2
JAK1 d
STAT l l l STAT Inflammatory Cytokines

Sobreactivation —<
Clonal Proliferation

» Overproduction of inflammatory cytokines, that acts:

- Locally — progressive bone marrow fibrosis
- Systemically — debilitating constitutional symptoms.

» Clonal proliferation: myeloproliferation and genomic instability

« Extramedullary haematopoiesis and splenomegaly

Adapted from Chifotides HT, et al. J Hematol Oncol.
GGG o R



Anemia of Myelofibrosis:

Hepcidin'-

» ACVR1 : key regulator of hepcidin production

» Chronic inflammation : hyperactivates ACVR1
elevating hepcidin levels in MF driving an iron-
restricted anemia

* Inhibiting ACVR1 results in decreased hepcidin, and
an increase in iron availability, thereby improving

Dysregulated ACVR1 Signaling®

—— BMP2, BMP6

Cell wall ‘r_ ACVRA

Cytoplasm l l
SMAD1/5/8 \_}
Elevated Decreased iron
hepcidin availability

o o
Iron- restrlcted -.' C 4

anemia

e
-kﬁ
/‘v

Reprinted from Chifotides HT, et al. J Hematol Oncol. 2021;15(1):7. Creative Commons Attribution 4.0 International License
Vo SSTRmaNS orghi

Role of ACVR1 and

@ >\ [ron bound

\‘f'& to transferrin

;:-’.-,.-—/—Iron stored in ferritin

2>

7‘-Iron stored in ferritin

Reticuloendothelial

macrophage

/ %
/_\ precursor

/
~— -

\/

1. Asshoff, M. et. al. Blood. 2017;129(13):1823-1830. 2. Mesa, R. et. al. J Clin Oncol. 2017;35(34):3844-3850. 3. Harrison C, et. al. Lancet Haematol. 2018;5(2):e73-e81. 4. Oh, S. et al. Blood Adv. 2020;4(18):4282-4291. 5. Chifotides et al. J Hematology &

Oncology. 2021;15(1):7.



Hepcidin is elevated in primary and secondary myelofibrosis and
remains elevated in patients treated with ruxolitinib

= =00 99 patients with PMF (n 49) and secondary MF
B222 = (1 80)

Nermal e « Hepcidin was significantly elevated in MF
5> 1200- ,_ mp=—o38 patients compared to normal controls (median
2 eood 81.1 vs. 8.5 ng/mL)
£ 2o | « In a separate study including 203 patients with

° Primary MFE  Socondary MFE PMF, plasma hepcidin levels were found to be
- P = 0-0001 12- fold higher in PMF patients (median, 156
1200 ' (o =098 279 pg/mL) as compared to normal controls

= jprenall (median, 13 449 pg/m)

A. Pardanani, C. Finke, R. A. Abdelrahman, T. L. Lasho, and A. Tefferi, “Associations and Prognostic Interactions Between Circulating Levels of Hepcidin, Ferritin and Inflammatory Cytokines in Primary Myelofibrosis,” American
Journal of Hematology 88, no. 4 (2013): 312-316. A. Zhou, T. Kong, J. S. Fowles, et al., “Hepcidin Is Elevated in Primary and Secondary Myelofibrosis and Remains Elevated in Patients Treated With Ruxolitinib,” British Journal of
Haematology 197, no. 4 (2022): e49-e52.



Tratamiento de la anemia

Niveles EPO
|
]

Adecuados *<125 U/l Inadecuados*

l l

Danazol EPO/Darbe
X 6 meses X 3 meses

7N
No respuesta Respuesta / \

No Respuesta
l [ respuesta 1
Inmunomoduladores Danazol EPO

Cervantes F, Blood 2014;124(17):2635-42




Erythropoiesis-stimulating agents (ESAs)

Table 1 Table III. Pretreatment wvariables associated with a favourable
response to recombinant human erythropoietin treatment at the

Current ﬂlEI‘ﬂ]JiES and disease management practices for MF-associated an univariate study in 51 patients with myelofibrosis with myeloid

Agent () Trial Response rate” metaplasia.
Wariable No. responders/total P-value
ESAs {(Huang and Tefferi, 23% EU%H'E-{ al_nnn,g TD andﬂ-l Serum EPO level (U/1)
2009) (n = 43) 37% [only in patients wi <125 26/39 0002
BL Hb < 10 g/dlJ; =125 2/12
P = 0.007) Hb concentration (g/dl)
>8'5 22/33 0-02
(Tsiara et al., 2007) B0 <85 6/18
(n =20 Transfusion requirement
No 11/12 0003
Yes 17/39
Hb, haemoglobin; EPO, erythropoietin.
{Cervantes et al., 40047

2006) (n = 20)

| » Response within the first 3 months.
{Cervantes et al., 45% (4 CR [20%] and 5 PR} . . .
2004) (n = 20) * Toxicity: slight enlargement of the

{Hernandez-Boluda 5394 (2994 among TD ? i ’?
et al., 2017) patients, 57% among TI Spleen " thrombOSIS :
(n = 163) patients)

mDOR 19.3m

F. Passamonti et al. Critical Reviews in
Oncology / Hematology 2022.



( 6 months \

Danazol N el mep

Results (n 50)

Adverse events

Anemia response 30% : :
- Transfusion dependency (15/50) Discontinued due to 18% (5/50)
- 18% (5/27) adverse events while on
Transfusion independency  43% response
(10/23) Increase liver enzymes  16% (8/50)
Median time to response 3 months Severe cholestasic 2
Median dose on responders 200mg hepatitis
Median duration of response 14 months Prostate 1

Thrombocytopenia adenocarcinoma

- Increase >50x10° 23% (3/13)

Liver peliosis

Cervantes F. Ann Hematol (2015) 94:1791-1796
GGG



Merup

Immunomodulatory drugs T e

MNo. of patients B2 15 21 63
Median age, years B85 68 683 68
Previous myeloproliferative disease 26% A0% 28% 22%
Thalidomide dose
i . mag/d 100 200 50 50
- - 0 M:jr:r:nir:n Tng!d 890 SOO 5_0 4(_)0
Talidomide: Around 15% responses e . SR
N - . . o) Median hemoglobin, g/dL 9.461 10.1 9.0 9.2
Medi WEBC, 10%L 79 12.6 775 7.5
(more with addition of corticoids), 30% e
I nde endence aChievement H i h dro Spleen size, median beloww costal arc, cm 13 MNA 14 13
p g p_ Dupriez score of 2 25% 6% 28% 19%
- S ity =4 B63% NA NA 79%
t t d t t . -t D?:slutsr(;?;eatbs months 45‘3’: 36% 5% 24‘3’:
R t effi I +
Ou ra eS u e 0 OXI CI y " elii?;::eabye;g?dct 2??1:ffoglobin wvalue in all patients 14% 0% A59%§ 13%
Increase by 2 gfdL of hemoglobin value in transfusion- A 0% 5495 13%
independent patients

- - . . Transfusion interruption in transfusion—depeljdent pa‘_tlents 30% 0% A409% 5 39%
Lenalidomide: similar responses but e 0 o i et o e e - e v
.. a platelet count <7‘100 = 10%/L
also tOXICIty. e e e e e o ey
Tefferi A et al. Leukemia 2017, Mesa R et al. Blood 2010, Marchetti M et al. JCO
Pomalidomide: not better 2004

Results (n 40)

VOLUME 27 - NUMBER 28 - OCTOBER 1 2009 Overa” response rate 30% (12/40)

JOURNAL OF CLINICAL ONCOLOGY Major Hb response 30% (7/23)
- Partial Response 3

- Clinical improvement 4
Lenalidomide Plus Prednisone Results in Durable Clinical,

Histopathologic, and Molecular Responses in Patients
With Myelofibrosis

Alfonso Quintds-Cardama, Hagop M. Kantarjian, Taghi Manshouri, Deborah Thomas, Jorge Cortes,

Farhad Ravandi, Guillermo Garcia-Manero, Alessandra Ferrajoli, Carlos Bueso-Ramos, and Srdan Verstovsek S p I e n O m eg a I y i m p rove m e nt 42 % ( 1 0/24 )

- Partial response 2
- Clinical improvement 8




Steroids for anemia in MF patients

30 patients out of 511 MF patients
recorded in GEMFIN data base

(R%4)
Age, years™® 68 (55-75) .
History/presence of autoimmune features, n (%) 9(30) Anemia response
Constitutional symptoms 14 (47) Hb increase =2 g/dL in transfusion-independent 6 of 11 (55%)
Spleen size below costal margin, cm* 3.5(2-8) patients’
Transfusion depen,fl ency, (%) 19(63) Transfusion interruption in transfusion- 60f19(32%)
Hemoglobin, g/dL 7.8 (7.0-8.7) d d .
<10, n (%) 30 (100) :epen ent patients o .
Reticulocytes, X 10%/L* 47 (21-96) Hb increase =2 g/dL or transfusion interruption
WBC count, X 10°/L* 4.9 (2.1-7.9)
Blood blasts* 1(0-2) Increase by at least 50 X 10°/L if baseline 30f11(27%)
Platelet count, X 109/L* 131 (52-207) counts < 100 X 10%/L
z;goﬁg') 1; gg Increase by at least 50 X 10%/L if baseline 20f7(29%)
IPSS or DIPSS scoret counts <50 X 10%/L
Low-risk 0 -
Intermediate-1 3
Intermediate-2 13
High-risk 14 .
Previ%:)us treatments All response occurred in first 4 months
None . 8 Median anemia response 12.3 months
Hydroxycarbamide 9 . ]
Danazol 12 No variables were correlated with outcomes
Erythropoiesis-stimulating agents 12
Immunomodulators 3
JAK inhibitors 2

Hernandez Boluda JC Leukemia & Lymphoma, January 2016; 57(1): 120-124
TSGR
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Deferasirox in the management of iron-overload in patients
with myelofibrosis: a multicentre study from the Rete
Ematologica Lombarda (IRON-M study)

RESEARCH PAPER

Deferasirox in the management of iron overload in patients
with myelofibrosis treated with ruxolitinib: The multicentre
retrospective RUX-TOL study

Elena Maria Elli' | Ambra Di Veroli®

| Daniela Bartoletti®?* | Alessandra Iurlo®

* Response to chelation: Ferritin < 1000 or reduction
>50% from baseline.

 Significant benefit observed in OS and LFS in patients
responding to chelation.

Erythroid response 46.4%
18.9% achieve transfusion independence

> Kaplan—Meier survival estimates
= _]
oo
=
b =d
-~
= _J
o
~
— ==
— No ICR
T T
o = o = zo =25 30
Analysis time
(B) HKaplan—Meier surwvival estim aates
=
= _| 1
=
P
=
= |
=
o |
=
- = cR
— MNo ICR
=
=
T T T
o = 10 1s 20 25 30
Analysis time
Fig 1. (A) Simon and Makuch 6 month landmark owverall surviwval
estimates according to irom chelation response (ICR) to deferasirox

(comparison ar 2 years P — 0-007). (B) Simon and Makuch &-
month-landmark leukaemia-free survival estimates according to ICR
to deferasirox (comparison at 2 years F — 0O-039).
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*

Pacritinib

o Fedratinib (FDA) Momelotinib
Ruxolitinib (FDA) (FDA) (FDA)
2022
2011 2019 ®» 2023
I T 1 T -
2012 2020 2023
*
Ruxolitinib (EMA) Fedratinib (EMA) Momelotinib (EMA)

Ruxolitinib. JAK2, JAKA1
Fedratinib JAK2, FLT3
Momelotinib. JAK2, JAK1, ACVR1

Pacritinib JAK2Z, FLT3, IRAK1, ACVR1

Aprobado EMA (2012)
Aprobado EMA (2021)
Aprobado EMA (2024)*

Aprobado FDA (2022)**

*Pacientes con anemia moderada/grave. **Pacientes con plaquetas < 50 x 109/L.

*Molecules not approved for use in Brazil



Ruxolitinib. Estudio fase Il

COMFORT-l Y COMFORT-II: Splenic responses with ruxolitinib
A B

Patients with 235% Reduction
in Spleen Volume (%)

Odds ratio, 134.4 (95% Cl, 18.0-1004.9)
P<0.001

Change in Spleen Volume
from Baseline (%)

| Ruxolitinib (N=155)
| Placebo (N=153)

COMFORT-l Y II: Symptomatic responses with ruxolitinib

| Ruxolitinib (N=145)
| Placebo(N=145)

Change in Total Symptom Score
from Baseline (%)
5

50% Decrease

Individual Patients

45,9 % of the patients had > 50% reduction in the TSS50 symptoms score w 24

COMFORT-I

COMFORT-I 0
-20
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 35% Decrease
-40-
-60 Mean splenic reduction: 31.6%
50 (median 33.0%) w 24 ruxolitinib vs
Ruxolitinib Placebo Individual Patients mean increase 8.1% with placebo.
(N=155) (N=153)
B
Ruolitinlb _ BAT
Decreased spleen volume as best percentage change from baseline 132 (97%) 35 (56%)
A Increased spleen volume as best percentage change from baseline 4(3%) 28 (44%)
w e @
5 35 P;(;.;:u E 40
Z 30
it B”
RE® o
COMFORT-II 83 H
A ]
25 g
I § 40
g" 10-
5 § —60-
o 0% & w = Ruxolitinib (N=136) == BAT (N=63)
o e Mean reduction : ~29.2% vs 2.7%, P<0.001 w 24 and
=30.1% vs7.3%, P<0.001 w 48.
( DY
Ruxolitinib
(n=92)
o
£ Events, n (%) 40 (43.5)
3 1000 Censored, n (%) 52 (56.5)
Ie‘\: > ﬁ—\ Median duration of ~ 168.3 (107.7-NE)
o § 0.75 J— response, wk (95% CI)
8
¢ 050 s PN,
o
c
= 025
-8
°om
g 0004 T T T T T T T T T T T
ue. 0 24 48 72 96 120 144 168 192 216 240 264
o Time From Onset of Response, Weeks
1
Patients at risk, n
Ruxolitnib 92 77 62 54 47 37 30 26 24 22 18 1
Fig. 2 Duration of 235% reduction from baseline in spleen volume. Duration of spleen response was evaluated for the 92 patients in the
ruxolitinib group who achieved a 235% reduction from baseline in spleen volume. NE, not evaluable

=
S

=3
=
S

=3
o
&

025 Deaths. N (%) Censored, niN (%)
~— Ruwoliinly ~ 69/155 (445} 861155 (555
— Plcebo  82154(332) 721154 {46.8)

=
=
S

Hazard ratio, 0.69 (95% C. 0.50-0.96)
P=0.025 {nominal)

Overall Survival Probability

0 24 48 72 9% 120 14 168 192 216 240 264
Week

Patients at risk, n

Ruxoliinib 155 148 137 124 112 108 100 86 80 75 69 57

Placebo 154 144 119 105 95 85 78 72 59 51 46 B

Fig. & Overall sunival The overall survivel analysis incluced all patients who died during the study or during long-term follow-up after discontinuation
of study treatrnent. HR, hazard ratio

Srdan Verstovsek et al. N Engl J Med 2012;366:799-807
Claire Harrison et al. N Engl J Med 2012;366:787-98.

™ Ruolitinib 1 BAT

Mean Change from Baseline

A EORTC QLQ-C30 Core Model Scores

124
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Haematological toxicity of ruxolitinib

Signalling via JAK-STAT is crucial for normal haematopoiesis.

Hematologic laboratory abnormalities.

Laboratory COMFORT-I COMFORT-IL
parameter
Ruxolitinib (m = 155) Placebo (n = 151) Ruxolitinib (n = 146) Best available therapy (n = 73)
All grades (%) =grade 3 (%) All grades (%) =grade 3 (%) All grades (%) =grade 3 (%) All grades (9% ) =grade 3 (%)
Anemia 83 45 44 16 82 40 49 21
Thrombocytopenia 71 14 21 2 69 9 29 7
Neutropenia 19 7 4 3 12 6 8 1

Data taken from [17].

Tabla 1 IDosis inicial en mielofibrosis

Recuento de plaguetas

IDosis inicial

Mayor de 200 O00/mm”>

20 mg por via oral dos veces al dia

100 000 a 200 000/Mm>

15 myg por via oral dos veces al dia

75 000 a menos de 100 000/mm?>

10 mg por via oral dos veces al dia

50 000 a menos de 75 000/mm>

5 mg por via oral dos veces al dia

Platelet count 100—200 >« 10°%L (m=—a4a3),_
sSstarting dose of 1S5S mg El1D

Platelet couwunt =200 >x 10°%L_ (m=—93).,
sSstarting dose of 20 g El1D

=5 mg
[=3] =1

10 ma 15 ma
=] =1 =11=1 [=3] =1 =1

Figure | Discribution of patients per final coracted dose for

Srdan Verstovsek et al. N Engl J Med 2012;366:799-807
Claire Harrison et al. N Engl J Med 2012;366:787-98.

=5 mg 10 mg
=] =1 [=9] =1

15 mga Z0 mg 25 ma
=21 =1D =D

rusxolitinib at 15 me owice daily (bis in die [BID]) (MA) versus 20 mas BID (E).

Buscar texto en docurmentos v Nnombres




Leukemia (2021) 35:3455 3465
https://doi.org/10.1038/s41375-021-01261-x

ARTICLE
CHRONIC MYELOPROLIFERATIVE NEOPLASMS Urmgiler

Efficacy and safety of a novel dosing strategy for ruxolitinib in the
treatment of patients with myelofibrosis and anemia: the REALISE
rhase 2 study

1

Francisco Cervantes - David M. Ross® - Atanas Radinoff® - Francesca Palandri < - Alexandr Myasnikov® -

Phase Il. Single-arm trial. N: 51. Palpable splenomegaly and Hb <10

Ruxo 10 mg every 12 hours for 12 weeks, followed by a gradual increase to a maximum of 25 mg every 12 hours
70% achieved a >50% reduction in spleen size at some point.

Reduction in symptoms across the entire population: -54% at 24 weeks

Overall, patients respond better to higher doses, but the 10 mg/12-hour dose is quite effective

Haemoglobin levels and transfusion requirements do not worsen in the majority of patients

3462 F. Cervantes et al.

(A)

Efficacy and safety of a novel dosing strategy for ruxolitinib in the treatment of patients with... U7

110 -|
100 %

Day 1 Week 12 | Week 16 | Waek 20

Dose IQR

90

Hemoglobin (g/1)

Noincrease in dose. Gontinue with current dose If appropriate ]

60

50

T T T T o
PIT Baseline Week4 Week 8 Week 12 Week 16 Week 20 Week 24 Week 36 Week 48 Week 60 Week 72 Week 84  End of
=51

i
3200 x 109 T ®)
25mgbiid. 10000
<50% SL

reduction vs BSL 1000 4

PLT
2200 x 10%

RUX
10mgbid.

Target:
20mgbid.

<50% SL
reduction vs BSL

<50% SL
reduction vs BSL

Dose IQR

Platelets (10%)
>
o

Dose increase optional

o
L
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The impact of starting dose on overall survival in myelofibrosis
patients treated with ruxolitinib: A prospective real-world study on

ATFA monitoring registries

Massimo Breccia' |

PSW-Adjusted probabilty of survival

HR: 1.294 (0.685 - 2.447)
p=0.427

oo H

Simone Celant?

Starting dose = Ful — Reduced

[

Panel B - Intermediate 2, 2 risk factors

PSW-adjusted probabilty of survival
°
3

p <0.001
0.00

25 50
Time (months)

Starting dose =

Ful 55 Reduced

PSW-adjusted probabilty of survival
°
8

HR: 1.398 (1.176 - 1.66)
p <0.001

0.00

50
Time (months)

Starting dose = Ful == Reduced

[ 25

50
Time (months)

Francesca Palandri’

70 -
n=103

S0 =

-70 -

Place <10
bo mg
BID
20 -

n=101

Placeb
o BID

=10 mg

10 mg
BID

10 mg
BID

Francesco Passamonti?

Total Symptom Score

15 mg 20 25
BID mg mg
BID BID

n=23 n=39 n=21 g,
S
L 521 [ ' =
15 mg 20 mg 25 mg
BID BID BID

Palandri F, et al. Oncotarget. 2017;8:79073-86; Verstovsek S, et al. Onco Targets

and Therapy. 2014;7:13-21.



McMuUIlIn ef al. Exp Hermatol Oncol (2015) 4:26 P — _
DOl 10.1186/540164-015-0021-2 e Experirmental
Hematology & Oncology

RESEARCH Open Access

The use of ervthropoiesis—stimulating D —ronrens
agents with ruxolitinib in patients

with myelofibrosis im COMFORT-11: an
open-label phase 3 study assessing eflicacy

and safety of ruxolitinib versus best available
therapy in thhe treatmrment of myelofibrosis

Mary Frances McMullin'”, Claire N. Harrison?, Dietger Niederwieser?, Hilde Demuynck®, Nadja Jakel?,

e Fewer than 10% of patients in COMFORT-2 and 14% in JUMP received ESAs. Post hoc analyses found no signifi- cant
increase in toxicity or reduced efficacy of ruxolitinio when combined with an ESA

e Analysis of EPO in COMFORT-II (darbepoetin alfa, n = 3; erythropoietin alfa, n = 9; unspecified, n = 1)

13 of 146 patients treated with Ruxo also received ESA

e Post hoc analyses found no significant increase in toxicity or reduced efficacy of ruxolitinib when combined with an ESA

e A separate retrospective study reported significant anemia improvement in 54% of patients using ESAs with ruxolitinib,
with durable responses lasting up to five years in 76% of cases.

e Conclusions: ESA are well tolerated and do not compromise response

e There is also a Phase Il study combining Ruxo and Danatrol. N: 27. Stabilisation or improvement of Hb by 55% when
adding danatrol. It may also improve thrombocytopenia.

Al-Ali HK, Haematologica. 2016;101(9):1065-1073. Gupta V, Blood. 2023;142(Supplement 1):5174-5174.

Maffioli M A prognostic model to predict survival after 6 months of ruxolitinib in patients with myelofibrosis. Blood Adv. 2022;6(6):1855-1864. McMullin MF et al. Exp Hematol Oncol. 2015;4:26.. Crisa E,
Cilloni D, Elli EM, et al. Br J Haematol. 2018;182(5):701-704.

Gowin K, Kosiorek H, Dueck A, Mascarenhas J, Hoffman R, Reeder C, et al. Multicenter phase 2 study of combination therapy with ruxolitinib and danazol in patients with myelofibrosis. Leuk Res.
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USO DE AGENTES ESTIIVIULANTES DE LA ERITROPOYESIS PARA EL
TRATAIVIIENTO DE LA ANENVIIA EN PACIENTES CON I VIIELOFIBROSIS
TRATADOS CON RUXOLITINIBEB: EXPERIENCIA GRUPO GEIVIFIN

Sara Garrido®-2, Jorge Verdejo?, Alba Puyuelo’ 2, Lucia Pérez-Lamas3, Sonia Garceés?, Blanca XicoyS, Ulises Ferrandi=S, Jason
Villarreal®, Miriam Ratia®, Natalia de las Heras”, Federico Herrera®, Alicia Cruz Gdome=s, Marta Ldpe=z Olivetti®, Beatriz Cuevas1?, Manuel
Péere=z Encinas’? . Marta Gomez-Nuane="2, Brais Lamas’3, Elvira Mora'3, Elena Magro'?, Teresa Cobo'S, Sofia Martin-Consuegra’™®, Reves
dJimene="7 , Santiago Redondo ™8, Gonzalo Carreno™?, Alicia Senin?®?, Laura Fox'-2_

LXVIl XLI

CQengrese Congreso : OVIEDO

SEHH SETH

IWG-MRT response rate 2013 43 (48.9%)

Time to response (months) 5 months (2—-14)
Duration of response 69 months (53—X)
IWG-ELN ‘minor’ response rate 2024 70 (79.6%)




Alternatives to Ruxolitinib: Momelotinib

Momelotinib: Mechanism of Action

Interleu
kins
Interfero Ligan BMP2,
ns ‘ d BMP6
Cytokine
receptors EPOR/MP Hepatocyte ACVR1
L cellular
7 - Rl membrane
- JAK2 JAK2 JAK2

JAK1

Serum iron,
Hepcidin § —— hemoglobin,
erythropoiesis

MOMELOTINIB —|*
(G SMADLS

MOMELOTINIB | 4

MOMELOTINIB | |

- ~y - ~y
Dysregulation of the JAK-STAT signaling pathway in FM leads to the Chronic inflammation also causes ACVR1
overproduction of inflammatory cytokines, bone marrow fibrosis, hyperactivation, elevated hepcidin, and
systemic symptoms, and clonal proliferation, resulting in dysregulation of iron metabolism, contributing to
extramedullary hematopoiesis and splenomegaly'-? MF-associated anemia.>*

1. Chifotides. J Hematol Oncol. 2022;15:7. 2. Verstovsek. Future Oncol. 2021;17:1449. 3. Asshoff. Blood. 2017;129:1823. 4. Oh. Blood Adv. 2020;4:4282.



SIMPLIFY-1 IJAK naive

4

Adults with primary, post-PV or Momelotini 200 mg PO daily [

post-ET MF; symptomatic int-1, int- | Cossokr
_ allowed after 24 wk
2, or highrisk; platelets 250 x 10°/L \ |
(n=432) _
Mesa. 1C0. 2017353844,
Momelotinib Ruxoltinib " Momelotinib Ruxalitinib
g (n=184) (n=204) (n=174) (n=190)
E 1t N "
o 0¥
£ 9o
$ c£ "
] Qw
P o8
2 %
] 0% Dicroase
£ 4 354 dwraas
g 0
z
© -0 SRR 755 Response Rate
26.5% (57 of 215) 29.0% (63 of 217) 28.4% (60 of 201) 42.2%(89 of 211
Proportion difference: Noninferiority proportion difference:

0.09(95% Cl: 0.020.16; P=011) 0,09 (95% CI:-0.82 to 0.08; P = 98) No inferioridad no alcanzada

J Clin Oncol 35:3844-3850. 2017
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Momelotinib versus danazol in symptomatic patients with 'R@
anaemia and myelofibrosis (MOMENTUM): results froman
international, double-blind, randomised, controlled, phase 3

study

Srdan Verstovsek, Aaron T Gerds, Alessandro M Vannucchi, Haifa Kathrin Al-Ali, David Lavie, Andrew T Kuykendall, Sebastian Grosicki,

The lancet January 2023

Momelotinib 200 mg QD + PI n=1
Patients with DIPSS intermediate-1/2- / omelotinib 200 mg Q acebo n=130) After Wk 24

or high-risk PMF, post-ET MF, or post-

i patients could
PV MF and Hb <10 g/dL; splenomegaly Danazol 600 me + Placebo (n = 65 _, receive momelotinb
and 7SS 210; previous JAK inhibitor J (n=E3) 200mg QD fopen

label/
(N=195) cm‘;s:ver)
Criterion for Momelotinib Danazol

Outcome, Wk 24 Significance (n=130) (n=65) P Value
TSS response rate . .
(primarypen dpoint)* % Superiority (P <.05) 25 9 .0095 (superior)
| Tramsfusion . 0

<jnd\ependence rate,” % Noninferiority %0 2 (noninferior) >
TSS change from basetine Stiperierity-(R-<05) M5 3| ‘.UD'1T(§Jpe/rior)
g@g;:cm Superiority (P <.05) 22 3 .0011 (superior)

<msfusion toWk24,% | Superiority (P £.05) 35 17 .0012 (superior)

Response rate (%)

Momelotinib group who continued treatment

100

[ Atweek 24 (momelotinib)

8o+ [ Atwesk 48 (momelotinib)
64%
&0 57 %
45% 43%
39%
40—
3I0%:
4% 22%
20—
1] T T
T55 response Transfusion SVR=35% SVR=25%

independence




Momelotinib in real-world practice in Spain: hematological

response

Response to anemia’ TD Response to anemia? : No TD
100 100
104 83 87 109 107 70 83 - e
90 90
26 29.4 333
80 s 250 322 594 M4 282 37.5 80 435 ' 46.9
. 41.7 28.6
58 70 47.4 70
- 75.0
"g 60 60 83.3 87.5
o 90 36.1 35.7 50 87
® 40 313 356 309 £ 37.5 40
o .
33.3
30 36.8 30
20 20
10 l 10
16.7 m 12.5
0 0
All: All: All:  JAKi exp: JAKi exp: JAKi exp: No JAKi: JAKinot JAKIi not All: All: All:  JAKi exp: JAKi exp: JAKl No JAKi: JAKinot JAKi
3 months 6 months Last 3 months 6 months Last 3 months present: present: 3 months 6 months Last follow- 3 months 6 months  exp: 3 months present: nai:
(n=67) (n=36) follow-up (n=55) (n=28) follow-up (n=12) 6 months Last follow- (n=23) (n=11) w(n=32) (n=17) (n=7) Lastfolow- (N=6) 6 months Last follow-
(n=90) (n=71) (n=8) P (n=19) up (n=24) (n=4)  up(n=8)
BMajor response [l Minor response - No minor or major response 1 Mot available ajor response Minor response Mo minor or major response
48.4% achieved transfusion independence at 3 The median Hb increased from 8.9 to 10.2 g/dL at
months and 45.7% at 6 months 3 months and remained at 10.1 g/dL at 6 months
O There were differences in the response rates between patients treated with MMB + EPO and those treated with

, _ , MMB mo_notherapgl at 3 months but not at 6 months _
Pérez-Lamas L, Segura Diaz A, Garcia Delgado R, et al. Real-world outcomes of momelotinib in myelofiblfosis patients with anemia: results from the MOMGEMFIN study. Blood Cancer J. 2025;15(1):67. Published 2025 Apr 17.

doi:10.1038/s41408-025-01275-z



Momelotinib in real-world practice in Spain

At last assessment

During follow up

JAKi

JAKi

3

[a]

g

patients | naive exposed | months | months months
n=45 n=11 n=34 n=29 n=14 n=8
Cm below costal margin, median, (IQR) [range]
Previous MMB start, 10(8) 10 (5) 8(7.7)
median (IQR) [range] I“i—lﬁ' [5-2[}! [5-25]
During follow up, 7.3(4.75) 8(4) 6 (2.5)
median (IQR) [range] [0-25] [0-12] [0-10]
(Owverall reduction, n 28 7 19 7 4
(%) (62.2) (B3.6) LA, (65.5) (50) (50)
Cm of reduction
1. ” a2 5(5) 5 (8) 4(4) 4(3) 8(4) 9(3)
median, (IQR) [range] [2-15) (2-15]  [2-12) 2-15) (3-12 (6-12)
an, (SD) 5.89 6.57 547 5.37 729 9
mean, SU) 391) (529 (344)  (362)  (3.20) (2.58)
Patients with
reduction according to 11 (24.4) 3 8 7 5 4
the 2013 ELN (IWG- =273 (235 (241 (35.7) (50)
MRT) criteria, n (%)
Cm of reduction
: 10 (6) 12(3.5) 8(6) 8 (5) 8(2) 9(3)
" ; ) ; — ! A
median, (IQR) [range] o 15, (315 [[612) | [6-15] [612]  [6-12)
9.5 1.7 875 - - o
an, (S = = 9(35 885(228) 9258
mean, (SD) (3.27) (351)  (3.0) (3.51) (2.25) 9 (2.595)
No, but controlled
stable splenomegaly, n | 12 (26.7) | 2 (18.1) | 10(292.4) | 6 (20.1) 51(35.7) 3(37.5)
(%)
Refractoriness, n (%) 3(6.7) 1(9.1) [2(59) 4(13.8) |2(14.2) 1(12.5)
Increase, n (%) 2 {4.4) 1(9.1) 1(2.9) 0 4] |

Pérez-Lamas L, Segura Diaz A, Garcia Delgado R, et al. Real world outcomes of momelotinib in myelofibrosis patients with anemia: results from the MOMGEMFIN study. Blood Cancer J. 2025;15(1):67. Published 2025 Apr 17.

4 doi:10.1038/541408-025-01275-z

28 of 45 (62.2%) patients experienced a
reduction in spleen size (median reduction of 5
cm). JAKi-naive patients achieved a greater
reduction in spleen size (12 cm vs. 8 cm).

116 of the 126 patients (92%) experienced an
improvement in at least one of the initial
symptoms. The symptomatic responses were
similar in both JAKi-treated and JAKi-naive
patients.

M



OS according to Hb response

SIMPLIFY-1 MOMENTUM

- n - -
- - - -
JAK inhibitor naive JAK inhibitor experienced
Hb >10 g/dL Yes(n=54)  No (n=32) 100 =y
100 by week 242 1
Median(95%Cl), NR (35.3-NE) 44.1(13.7-NE) S 80

2 _ months ©

= 80 2

s HR, 0.54 (95% Cl, 0.27-1.06) 2 607

£ 607 @ HR, 0.28 (35% Cl, 0.09-0.82) Hb >10 g/dL [P ——

2 s 407 by week 242

s 407 2 Median(95%Cl),  NR(NE-NE)  NR(11.3-NE)

$ O 209 = Hb>10g/dL by week 24 months

6 20 Hb >10 g/dL by week 24 ——— Hb <10 g/dL by week 24

Hb <10 g/dL by week 24 0 +  Censored
1 T3 Censored : . : . . : . . . . : . . . : . . .
01, : : . - - . ; ; . - : . 0o 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17
0 5 10 15 20 25 30 35 40 45 50 55 60 Time, months
No. at rick Time, months No. at risk
Hbi‘% "EL Hb>10g/dl 45 45 44 43 42 41 39 32 30 25 21 19 8 5 1 1 o0
by weegkf24 54 54 50 46 44 42 34 30 15 7 5 1 by week 24
Hb<10g/dl gy g 77 72 68 e 57 41 31 27 20 14 7 5 0

Hb <10g/dlL 55 23 21 17 15 13 11 9 6 1 0 by week 24
by week 24

* In SIMPLIFY-1, median OS was NR (95% CI, 35.3 months-NE) vs 44.1 months (95% CI, 13.7 months-NE) in patients with baseline
Hb <10 g/dL who did or did not achieve Hb >10 g/dL by week 24 (HR, 0.54; 95% CI, 0.27-1.06)

— OS was longer in patients who achieved this Hb threshold than those who did not in both moderate (median, NR vs NR; HR,
0.55; 95% ClI, 0.22-1.36) and severe (median, NR vs 44.1 months; HR, 0.76; 95% ClI, 0.25-2.27) subgroups

» Achieving Hb >10 g/dL by week 24 was associated with longer OS regardless of baseline anemia severity or JAK inhibitor
experience (HR, 0.28; 95% CI, 0.09-0.82)

Cl, confidence interval; Hb, hemoglobin; HR, hazard ratio; JAK, Janus kinase; NE, not estimable; NR, not reached; OS, overall survival.

a Defined based on patients who achieved Hb =210 g/dL by week 24, excluding all Hb values in the 4 weeks post transfusion. 1. Palandri F, et al. Presented at the European
Hematology Association 2025 Congress (Poster PF828) June 12-15, 2025, Milan, ltaly.



Symptoms
controlled?

Treatment of anemia

How We Treat Myelofibrosis-Associated Anemia

Ifintermediate to

Patient with hi gh-risk

Allogeneic HCT

g Consultationin parallel
with treatment

Myelofibrosis
associated Anemia

Does the patient have a history of
uncontrolled MPN symptoms or
splenomegaly?

Serum EPO

OnaJak? el

>125UIL

Symptoms not

Luspatercept
controlled? ESAs patercep

Danazol
Lenalidomide
Con§|der omindnae Switch to alternate JAKi
-JAKi + Danazol o
- Momelotinib
ESAsor it 1
- Pacritinib
Luspatercept

Blood 2025. A. Jaints, A.

Y . YN Py

National

comprehensive NCCN Guidelines Version 1.2025

\(®0 Cancer . .
vawere— Myeloproliferative Neoplasms

NCCN Guidelines Indé
Table of Conten
Discussic

MANAGEMENT OF MF-ASSOCIATED ANEMIA

Ongoing symptomatic splenomegaly and/or
constitutional symptoms

Assess for and treat alternative
causes of anemia (ie, bleeding,

No splenomegaly or constitutional symptoms ——
nutritional deficiencies, hemolysis)

Splenomegaly and constitutional symptoms
well controlled on current JAK inhibitor
d Supportive Care for Patients with MPN (MPN-F),
IESAs include epoetin alfa and darbepoetin alfa. An FDA-approved biosimilar is an appropriate substitute for any
recommended systemic biologic therapy in the NCCN Guidelines.
™ Prostate cancer screening and monitoring of LFTs as well as the use of concomitant medications such as statins are
recommended over concens for increased risk of thabdomyolysis.

Pre imens
+ Clinical trial
+ Momelotin

* Ruxolitinib combination
» Luspatercept-aamt
» ESAS! (if serum EPO <500 mU/mL)
(categorx 2B)
» Danazol™ (category 2B)

+ Clinical trial

. ESAsi (if serum EPO <500 mU/mL)

* Luspatercept-aamt

* Danazol™

* Pagritinib (category 2B)

» Momelofnib (catagory 28|

* Lenalidomide + prednisone” for
del(5q) (category 2B)

+ Clinical trial
Other recommended regimens
+ JAK inhibitor combination®
» Add ESAS! (if serum EPO
<500 mU/mL)
» Add luspatercept-aamt
» Add danazol™ (category 2B)

+ Change to pacritinib
* Change to momelotinib



Spanish GEMFIN guidelines 2025

erythropoietin

Tabla extraida de: Manual de recomendaciones en neoplasias mieloproliferativas crénicas filadelfia negativas de GEMFIN. Edicién 2025

GEMFIN: Grupo Espafiol de Enfermedades Mieloproliferativas Cronicas Filadelfia Negativas
Manual de recomendaciones en neoplasias mieloproliferativas cronicas filadelfia negativas de GEMFIN. Edicién 2025
*Fedratinib is not approved for use in Brazil



Respuesta
suboptima del bazo

Reduccion de menos del 25% en la
longitud palpable del bazo después de al
menos 3 meses de tratamiento con dosis

ptima.

Spanish GEMFIN

— Incremento de dosis si lo permite Ia cifra
de plaqustas y hemoglobina.
— Cambio a fedratinib

Pérdida de respuesta
del bazo

Aumento de 250% en la longitud del
bazo desde la mejor respuesta
alcanzada

~ Incremento de dosis en funcién de dosis
utiizada, cifra de plauetas y
hemoglobina-
— Cambio a fedratinib (plantear
momelotinib en caso de anemia
moderada/severa ylo trombocitopenia

Anemia dependiente
de transfusiones

4 0 més unidades de transfusion de
glébulos rojos en 8 semanas, despuss
de 6 meses de tratamiento, si era
previamente independiente de
transfusiones

— Cambio a momelotinib’ +- uso de
agentes eritropoyéticos.

Trombocitopenia
severa

Incapacidad para mantener un recuento
de plaquetas por encima de 35-50 %
10%L en pacientes con anticoagulacion,

o por encima de 25 x 10%L en el resto.

iona
fase acelerada o

blastica

gresion de la mi is a fase
acelerada o blastica

~ Reduccion de dosis en funcién de dosis
previa, cifra de plaquetas y respuesta a
tratamiento._

~ Cambio a momelotinib®.

- Candidato a trasplante: valorar
tratamiento tipo leucsmia aguda
secundaria {quimioterapia intensiva vs
agentes hipometilantes + venetociax)
previo a trasplante’.
—No candidato a trasplante: tratamiento
citorreductor (hidroxiurea, agentes.
hipometilantes +- venetoclax) o
tratamiento paliativo en funcion del estado
del paciente.
— El estudio NGS puede detectar

Desarrollo de cancer
secundario

Aparicion de una segunda neoplasia
maligna durante el tratamiento,
especialmente si es una forma agresiva.

Suspension de ruxolitinib-
Puede plantearse inhibidor altemnativo en

caso de beneficio claro el tratamiento®.

Infecciones
recurrentes

Infecciones frecuentes y graves,
posiblemente relacionadas con la
inmunosupresion inducida por ruxolitinib

Suspension de ruxolitinib.
Puede plantearse inhibidor altemnativo en

caso de beneficio claro del tratamiento*

guidelines 2025

transfusional

1. El cambio a momelotinib es razonable en caso de anemia moderada sin necesidad de dependencia

aceleracion no esta bien establecida

respecto con los otros inhibidores de JAK

2. Si disponibilidad, pacritinib, seria una altemativa en casos con trombocitopenia mantenida < 50 x 10%L.

3. La indicacién de tratamiento para reducir la carga tumoral previo al trasplante en pacientes con fase de

4. El efecto inmunosupresor de ruxolitinib es bien conocido. Por el contrario, se dispone de menor informacion al

*En todas las situaciones considerar la inclusion del paciente en ensayo clinico.

\ 4

4 o mas unidades de transfusion de

glébulos rojos en § semanas, después

Anemia dependiente — Cambio a momelotinib® +- uso de

de transfusiones agentes eritropoyéticos.

funcidn de dosis

y respuesta a

*En todas las situaciones considerar la inclusion del paciente en ensayo clinico.

Tabla adaptada de: Manual de recomendaciones en neoplasias mieloproliferativas crénicas filadelfia negativas de GEMFIN. Ediciéon 2025

GEMFIN: Grupo Espafiol de Enfermedades Mieloproliferativas Cronicas Filadelfia Negativas

1. Manual de recomendaciones en neoplasias mieloproliferativas crénicas filadelfia negativas de GEMFIN. Ediciéon 2025
*Pacritinib is not approved for use in Brazil




personalized approach of MF in 2025

PMF / SMF diagnosis
Calculate risk score
[ Splenomegaly / symptoms Anemia o_nly_

Hb > 10 & PLT>50

RUX or FED MMB PAC ESAs
PAC (if PLT<50) MMB (if Hb <10) danazol
RUX or FED IMiDs
Clinical trial Clinical trial Clinical trial Clinical trial

Adapted from: Koschmieder, 5. (2024), Novel approaches in myelofibrosis. HemaSphere, 8: e70056.
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RBC transfusion
Replacement of or supplementation witl

mature RBCs by transfusion to increase

Hb levels

ESAs

Stimulate erythropoiesis
by activatingpro-erythroid
signaling

* EPO

Androgens

Androgens have pro-erythroid
properties that help mitigate
MF-related anemia

* Danazol

Splenectomy

Removal of the spleen to address
splenomegaly and consequent
destruction of mature RBCs

IMiD agents
Immunomodulatory treatments
with pleiotropic effects, including;
promoting erythropoiesis

* Thalidomide

* Lenalidomide

* Pomalidomide

JAK inhibitors

Selective JAK kinase inhibitors that
prevent overactive JAK/STAT signaling
due to mutation; though approved by
the FDA as a treatment for MF that:
reduces splenomegaly, these can also
exacerbate MF-related anemia

* Ruxolitinib (JAK1/2 inhibitor)

* Fedratinib (JAK2 inhibitor)

Emerging treatments

TGF-B ligand traps

Disrupt activated TGF-B/Smad signaling
to prevent apoptosis of erythroblasts
and promote erythroblast maturation

* Luspatercept

* KER-050

Investigational JAK inhibitors
Newer JAK inhibitors that have shown
improved anemia responses are currently
being investigated in phase 3 trials

* Momelotinio (JAK1/2 inhibitor)

* Pacritinib (JAK2/IRAK1 inhibitor)

Epigenetic modulators

BET inhibition can dampen inflammatory
respenses that disrupt the bone marrow
microenvironment and contribute to anemia
* Pelabresib

Antifibrotic agents Monocyte

Addressing bone marrow fibrosis
normalizes the bone marrow
microenvironment to enhance

effective erythropoiesis and prevent
further expulsion of erythropoietic tissue:
* PRM-151

Telomerase inhibitors
Inhibition of telomerase in malignant
HSPCs contributes to their selective
elimination and allows for the normal
production of RBCs

* Imetelstat

BCL-2/BCL-xL inhibitors
Inhibition of the pro-apoptotic
factors BCL-2BCL-xL reduces
apoptosis of maturing RBCs

* Navitoclax

Table 1 Agents targeting the TGF-f/BMP/SMAD signaling pathway, conferring anemia-related benefits in MF patients

Agent Mechanism of action regarding anemia

Regulatory approval/
Clinical stats in MF

References

Momelotinib ~ ACVR1 inhibitor

ACVRI inhibitor

Jaktinib ACVRI inhibitor

Zilurgisertib  ACVRI inhibitor

DISC-0974  Anti-HJV monoclonal antibody

Luspatercept ~ ActRIIB ligand trap

Luspatercept ~ ActRIIB ligand trap
+momelo-  + ACVRI inhibitor
tinib

Sotatercept  ActRIIA ligand trap

Elritercept ~ ActRIIA ligand trap

Approved in the US in 2022 for intermedi- Oh S, et al. Blood Adv. 2023 [66]

ate or high-risk MF and platelet counts
<S0X10L

In clinical development in China/Phase 3~ Zhang Y. et al. Hemasphere 2023 [71]

trial (NCT04617028)
Clinical development discontinued

In clinical development/Phase 1b/2 trial
(NCT05320198)

In advanced clinical development/
Phase 3 trial (INDEPENDENCE™;
NCT04717414)

In clinical development/Phase 2 trial
(ODYSSEY; NCT06517875)

Clinical development discontinued

In clinical development/Phase 2 trial
N

Bose P, et al. Hemasphere 2024 [90]
Gangat N, et al. Blood 2024 [72]

Kiladjian JJ, et al. Clin Lymphoma
Myeloma Leuk. 2023 [19)]

Bose P, et al. Blood 2024 [30]

Bose P, et al., Haematologica 2024 [81
Harrison C, et al. Blood 2024 [38]

ACVRI activin A receptor type 1, ActRII activin receptor type II, BMP bone morphogenetic protein, H/V hemojuvelin, TGF-f transforming
growth factor-#, MF myelofibrosis, SMAD small mothers against decapentaplegic

These molecules are no approved in Brazil for the treatment of

myelofibrosis.



Erythropoiesis regulation

» Tightly regulated process through Epo: main regulator of early- stage erythropoiesis TGF- 3
superfamily: regulators of late-stage erythropoiesis . Negatively regulate erythrocyte
differentiation and maturation, resulting in increased apoptosis of late stage erythroblasts

TGF-B superfamily
TGF-B. Activins, Inhibins. BMPs,

Luspatercept (ACTRIIB ligand trap)

Extracellular
Sotatercept (ACTRIIA ligand trap)

Elritercept (Ker-050; ACTRIIA ligand trap)

Type Il recoprior
TGF-B receptor type Il (TBRII)

= S | e
These molecules are no |
. . h _SMADB 7 ﬁ SWVMIADL1L/5/8
approved in Brazil for the —

treatment of myelofibrosis. T |
| SMADA |

ALK inhibitors
(= g.. Zilurgisertib)
Momelotinib (MF)

s

Ilntracellular

-

-— T
Deregulation of SMADL1/5/8
late-stage B — ’T‘.Hipcitdin
eeeeee
erythropoiesis NMLA LA iron-restricted
= D4a s Da erythropoiesis

« TGF-B superfamily ligands comprise activins, cytokines, TGF-B, BMPs, and growth and differentiation factors
(GDFs), which regulate cell proliferation and differentiation, including hematopoietic progenitor cells.

« By binding to activin receptors, they activate downstream SMAD signaling, leading to suppression of late stage
erythropoiesis, ineffective red blood cell production and anemia

« Transforming Growth Factor-B (TGF-B) Ligand Traps bind ligands, such as activins and GDFs, inhibit SMAD2/3
signaling, and promote erythroid maturation and late-stage erythropoiesis.

Chifotides HT et al. Curr Hematol Malig Rep, 2025



Conclusions

Author’s slide

Anemia is one of the main signs of Myelofibrosis and is associated with worse prognosis and quality
of life.

Its pathogenesis is complex, and many factors must be taken into consideration when treating MF-
associated anemia.

Classic treatments are limited with EPO being the best choice in asymptomtic/no splenomegaly
patients or in those with ruxo-associated anemia (beware of ruxolitinib failure!)

Momelotinib both JAK and ACVR1 inhibition controls symptoms and splenomegaly as well as
improves anemia.

This make momelotinib the best choice for first-line anemic patients and after ruxolitinib failure due
to cytopenias.

New treatments might arrive in the close future.



