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Re-assessing the treatment paradigm of PV

Valerio De Stefano

Sezione di Ematologia, Dipartimento di Scienze Radiologiche ed Ematologiche,
Universita Cattolica, Fondazione Policlinico Gemelli IRCCS, Roma
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Risk for Incident Arterial and Venous Thrombosis in Patients With

Myeloproliferative Neoplasms
A Population-Based Cohort Study

Annals of Internal Medicine ¢ Vol. 168 No. 5 ¢ 6 March 2018
Arterial (top) and venous (bottom) thrombosis during follow-up

Setting: Population-based setting in Sweden from 1987 to in patients with MPNs versus matched control partecipants.

2009, with follow-up to 2010.

Arterial Thrombosis

9429 MPN pts vs. 35820 matched controls
Arterial thrombosis

*HR3.0,2.0,and 1.5
(3 months, 1 yr, and 5 yrs from dx)

Prior
thrombosis:
HR 2.7

Hazard Ratio
it

Venous thrombosis

*HR9.7,4.7,and 3.2
(3 months, 1 yr, and 5 yrs from dx)

Age > 60 and
prior
thrombosis:
HR 7.0
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Venous Thrombosis

Splanchnic vein thrombosis (SVT)
* HR81.1at 3m
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17
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Hazard Ratio

1%

We conclude that the relative rate and risk for thrombosis in patients with MPNs is highest= N
shortly after diagnosis and remains significantly elevated throughout follow-up. 7

This novel finding underlines the importance of initiating phlebotomy as well as thromboprophylacﬂc 5 K
and cytoreductive treatment, when indicated, as soon as the MPN is diagnosed.
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Thrombosis rate in real-world clinical practice of MPN
(patient n= 3323; Rate % per year)

mPV =mET »Early PMF =PMF
N 1545 891 180 707

Rate pts/yr
0,0% 0,5% 1,0% 1,5% 2,0% 2,5% 3,0%

2,6%
TOTAL THROMBOSIS

Arterial

Venous




Known Causes of Death in PV

B Acute leukemia
Thrombotic complications
Heart failure

Nonleukemic progression
Second malignancy
- m Other known causes
n=164

From the International Working Group for Myeloproliferative Neoplasms Research and
Treatment (IWG-MRT) — Study on PV
. International study of 1545 patients diagnosed based on 2008 WHO criteria

. Percentages derived from patients who had died at the time of the analysis (n=347) and for
whom cause of death was known (n=164)

H N

Tefferi A, et al. Leukemia. 2013;27:1874-1881.



Risk Stratification in PV

Risk Factors
Age > 60 years

Previous
thrombosis

“Low Risk™ “High Risk”
No risk factors =>1 risk factor

*Low-risk patients with extreme thrombocytosis (platelet count >1000 x 10%/L) are considered

separately.
Risk stratification in PV (not yet validated prospectively in controlled

randomized trials) estimates likelihood of thrombotic events and not survival
or leukemic transformation?

“Classic” cardiovascular risk factors (arterial hypertension, cigarette smoking,
obesity, diabetes) should be corrected/prevented?

1. Tefferi A, et al. Am J Hematol. 2013;88:508-516.
2. Reikvam H, et al. Leukemia. 2012;26:563-571.
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Vascular and Neoplastic Risk in a Large Cohort of
Patients With Polycythemia Vera

Roberto Marchioli, Guido Finazzi, Raffacle Landolfi, fack Kut, Heinz Gisslinger, Carlo Patrono,
Raphael Manius, Ana Villegas, Gianni Tognoni, and Tiziano Barbui

IR:2.52 CVevents/100 persons per year
Ref tegory

— No prior thrombosis. Age < 65 years 28/489 (7.0%)
Prior thrombosis. Age < 65 years 20/214 (13.6%)
~ No prior thrombosis. Age 65 years 62/516 (12.0%)

~ Prior thrombosis. Age 65 years 101/419 (24.1%)

HR 2.00, 95%CI1.22 3.29; p=0.0061

L\L\ >
IR: 4.93 cV_‘—\—\_L
eventa/100 parsons
per yesar
HR 1.96, 95%CI
1.202.97; p=0.0017 IR:5.00 CVevents/100 persons per year

IR:10.93 CV events/100 persons per year
HR 4.35, 959,CI12.95 6.41; p<0.0001

0
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Figure 1. Incidence of thrombotic events by risk factors in the ECLAP study
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IR % ptsfyear (95% Cl)
NoHTN  0.85(0.57-1.25)
R~ HTN 2.05(1.34-3.14)
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Years from diagnosis

Number at risk
NoHTN 345 (6) 285 (8) 222 (4) 156 (3) 109 (1) 77
HTN 180 (3) 140 (6) 98 (4 63 (1) 46 (1) 3

Figure 1. Arterial thrombosis-free survival in low-risk PV patients accord-
ing to hypertension. Legend: HTN= Hypertension; IR=Incidence Rate;
Cl=Confidence Interval

Barbui T et al., Am J Hematol 2017



.64 P < 0.0001

.2{ © PV patients without prior arterial thrombotic events, n=56,
median arterial thrombosis-free survival not reached

Arterial thrombosis-free survival

@ PV patients with prior arterial thrombotic events, n=26,
04 median arterial thrombosis-free survival not reached
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Fig. 1 Arterial thrombosis-free survival based on multivariate analysis wa
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g 24 o PV patients with history of hyperlipidemia, n=24, median
< arterial thrombosis-free survival~200 months (16.6 years)
@ PV patients without hyperlipidemia, n=58, median
0 arterial thrombosis-free survival not reached
0 100 200 300 400 500

Months

significantly affected by a prior arterial events and b hyperlipidemia

Cerquozzi et al, Blood Cancer J 2017 (PV pts n=587)




100 1 TE HR! (95% CI), 1.95 (1.46-2.61)

P<0.0001
76.9

75 TE HR* (95% CI), 1.61 (1.03-2.51)
P=0.036 62.9

54.2

Patients With TE During Follow-Up, %

Total HCT <45% HCT 245% Total HCT <45% HCT 245%
(n=213) (n=154) (n=59) (n=1342) (n = 225) (n=117)

No Pre-Index TE and With or Without Pre-Index TE and
Consistent HCT Consistent HCT

Fig. 3 TE during follow-up. HCT, hematocrit: HR, hazard ratio; TE, thrombotic event. *HR. calculation based on patients with = 1 HCT value be fore first
TE (n=208). "HR calculation based on patients with > 1 HCT value before first TE (n=322)

Parasuraman et al, Ann Hematol 2019



LEUKOCYTOSIS AND RISK OF THROMBOSIS
Forest plot of the subgroup analysis on primary outcome according to type of thrombosis.

Risk %
Study Ratio (95% Cl) Weight

ARTERIAL EVENTS

Carobbio (2), 2011 1.66 (1.01,2.72) 25.69
De Stefano (2), 2010 > 2.16(1.12,4.18) 1453
Gangat, 2009 1.30 (0.70, 2.30) 17.81

Gangat (3), 2009 < 0.70 (0.30, 1.80) 7.85

Landolfi (2), 2007 1.21(0.69,2.11) 20.18
Landolfi (5), 2007 » 1.67 (0.99,3.80) 13.93
Subtotal e 1.45(1.13,1.86) 100.00

VENOUS EVENTS
Cerquozzi (2), 2017
De Stefano (3), 2010

Gangat (2), 2009
Gangat (4), 2009

Y

2.00 (1.10, 3.80
- 1.14 (0.43,2.98) 14.11
0.90 (0.30, 2.60) 12.77

( ) 18.90

( )

( )
0.50 (0.50, 1.20) 21.43

( )

( )

( )

A A A

Landolfi (3), 2007 - 1.28 (0.56,2.92) 15.98
Landolfi (6), 2007 — » 1.81(0.84,3.89) 16.80
Subtotal — 1.14 (0.65,1.98) 100.00

Alessandra Carobbio et al. Blood Adv 2019;3:1729-1737

¢
© 2019 by The American Society of Hematology blOOd advances



JAK2V617F Burden and Thrombosis in PV

891 Total thrombosis P=0.004
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Vannucchi AM et al, Leukemia 2007; 21:1952



Targets of antithrombotic treatment

Reducmg Hct

Cytoreduction

Reducm
JAK2V61
burden

Reducing
mflammator

Anti- burden
inflammatory
aro Reducm
flbros|s

Reducing
hypercoagulability

Anticoagulation
Antiaggregation

Reducing platelet
activation



Key International PV Treatment Guidelines

ELN( ESMOI2]
Phlebotomy and low dose Phlebotomy and low dose aspirin
aspirin (all pts) (all pts)

HU or IFN for high-risk pts HU or IFN for high-risk pts
Ruxolitinib or interferon-a in Ruxolitinib may be considered as
patients who are intolerant or second line therapy for pts who
resistant/refractory to HU are resistant/refractory to HU
Intermittent busulphan can be Busulphan in select pts when
considered in very elderly other options contraindicated

Consider clinical trials

1. Barbui. Leukemia. 2018;32:1057. 2. Vannucchi. Ann Oncol. 2015;26:v85. 3. McMullin. Br J Haematol. 2019;184:176.

BCSH3!
Phlebotomy and low dose
aspirin (all patients)

HU or IFN for high-risk pts

Ruxolitinib or interferon-a in
patients who are intolerant
or resistant/refractory to HU

Busulfan or 32P or
pipobroman



Targets of antithrombotic treatment

Reducing Hct




Phlebotomy-alone is currently the only cytoreductive therapy in

low-risk patients (ELN* and NCCN**) Questions: Is it adequate to reduce the
incidence of thrombosis? How to keep HCT on target in real-world clinical practice?

How to reach HCT target: Only phlebotomy or
In patients with hematocrit levels 245%, the risk of CV- Citoreduction drugs witi%hlebotgnfy supplengk/ent?

related death or major thrombosis was increased
approximately 4 times (P = 0.007) versus patients with

hematocrit <45%'

1.0- 80 - HCT <45%
=0.00
Log-rank test P = 01 p=0.000 )
—_— 0g-rank test - = . _
_Q 60 _ p 0.00
g 2| —lowkc
O = | —HighHCT
1
o Events HR (95% CI) — 40 -

81182 (44%)  1.00
201183 (10.9%) 2.69 (1.19-6.12)

07 T T T T T T T 1
0 6 12 18 24 30 36 42 48

Months

Low HCT 182 (1) 176 (3) 165 (2) 151 (1) 127 (0) 94 (1) 60 (0) 18 (0)
High HCT 183 (7) 167 (0) 159 (4) 141 (4) 108 (2) 91 (2) 53 (1) 11 (0)

[}
(el
]

Proportion of patients (%)

0
0

e
]

24 36
Months after enrolment

Marchioli R et al. N Engl J Med. 2013;368:22-33.
Barbui et al, AJH 2017



Risk-benefit profile of Hydroxyurea in Polycytemia
Vera (ECLAP)

We identified 1,042 patients treated with PHL (n=342) alone or HU
(n=700) to compare the outcomes of the two groups:

PHL , HU
NF2 s T

Main outcomes:

CV events
Hematological transformations
Overall death




Risk-benefit profile of Hydroxyurea in Polycytemia Vera

Main outcome during follow-up

N

Sperson-pears

-

-

_ Ingidence xate/J00 .,

o
1

o
J

o
[

p=0.002

"5,76 '

3,01

After 1:2 PS-matching

p=0.006

N

0,05

32

PHL
mHU

CV eventsHematological transformatiddverall death

| — |

PHL-patients had an higher incidence of CV events,
hematological transformation and death.

Barbui T et al. Am J Hematol 2017 [Epub ahead of print]
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Index event No. Centers Design No. Pts
Cerebra| vein Case-control study 135
thrombosis 11 » Cases: MPN with CVT 48
Martinelli et al, Am J Hematol 2014 * Controls: MPN and DVT 87
Deep vein thrombosis
De Stefano et al, Leukemia 2016

. . Retrospective cohort study 206
Splanchnic vein 23

. Retrospective cohort study 181
thrombosis
De Stefano et al, Blood Cancer J
2016
Cerebral arterial Retrospective cohort study 597
thrombosis

22

De Stefano et al, Blood Cancer J e TIAor 270
S0 o _lschemic Stroke 327




Estimates of stroke after TIA are lower than in
contemporary non MPN patients

m1yearCuminc m5years Cum inc
14% - 13,20%

12%
10%
8%
6%
4%
2%
0%

12,00%

PRISM study N EngJ Med  J Neurol 2009 Lancet 2005
2016

Amarenco P, et al. One-year risk of stroke after transient ischemic attack or minor stroke. N Engl J Med 2016; 374: 1533-42
Weimar C, et al. Long-term mortality and risk of stroke after transient ischemic attack: a hospital-based cohort study. J Neurol 2009; 256: 639-44

van Wijk |, et al. Long-term survival and vascular event risk after transient ischaemic attack or minor ischaemic stroke: a cohort study. Lancet
2005; 365: 2098-104



Estimates of stroke recurrence after the first episode are
lower than in contemporary non MPN patients

®1year Cuminc m5years Cum Inc

30% -
° 26,40%

25% -

20% -
16,00%
15% - 12,00%

10% -

5% 1 2.03%
0% -

PRISM study Stroke 2011 Stroke 2014 Stroke 2017

Mohan KM, et al. Risk and cumulative risk of stroke recurrence: a systematic review and meta-analysis. Stroke 2011; 42: 1489-94

Pennlert J, et al. Long-term risk and predictors of recurrent stroke beyond the acute phase. Stroke 2014; 45: 1839-41

Bergstrém L, et al. One-year incidence, time trends, and predictors of recurrent ischemic stroke in Sweden from 1998 to 2010: an
observational study. Stroke 2017; 48: 2046-2051.



-1 0 1 2 3 4 5 6 7 8 9 10 HR (95% Cl)

TIA
Index TIA ——— 2,41(1,21-4,78)
Microvascular disturbances —1lg -+ 1 2,30(1,23-4,30)
History of remote N 3,40 (1,50 7,74)
cerebrovascular thrombosis ’ M ' ' ' '
Stroke
Index Stroke ' - > 4,41(1,44-13,5)
Index event post MPN diagnosis I * > 4,47 (1,23-14,7)
Hypertension t * > 4,24 (1,23-14,7)
—i 0,24 (0,08-0,76)
AMI
History of remote thrombosis I . > 6,30(2,23-17,8)
CV death

i 3,61(1,51-8,61)

L 4

Index Stroke b

Age 2 60 years b > 3,98(1,24-12,7)

>
9

Index event post MPN diagnosis F 2,62(1,13-6,12)

*

De Stefano V et al, Blood Cancer Journal 2018; 8: 25



Recurrent thrombosis

« Pooled analysis of 1500 MPN pts* (761 ET [51%]; 590 PV [39%]; 149 PMF [10%])
» 935 index arterial thrombosis [62%], 565 index venous thrombosis [38%]
* Recurrences n= 348 corresponding to 5.7% pts-year

Effects of treatments on recurrences (multlvarlable model):

Antiplatelet treatment 0.52 (0.35-0.82), 0.003 0.64 (0.40-1.03), 0.07
Oral anticoagulation 0.58 (0.35-0.82), 0.03 0.60 (0.37-0.95), 0.03
(VKA or DOACs)

Hydroxyurea 0.67 (0.46-0.98), 0.04 0.87 (0.56-1.33), 0.52

{4 HUwvs. no HU
HR 0.66 (95%CI 0.46-0.89)

~
Lo
~
o
L

HU vs. no HU

HR 1.03 (95%Cl 0.49-2.17) Favorable cumulative incidence

of recurrent thrombosis after
the first arterial event in

*De Stefano V et al, Blood Cancer J,
2018

g
8

&
A

cumulative incidence
N
w

of arterial recurrence %
cumulative incidence of
venous recurrence %

o

years after the arterial index event years after the SVT index event




Differential Treatment Strategy in Polycythemia Vera
Patients with Stable Suboptimal Response to
Hydroxyurea: Clinical Correlations and Impact on Survival

Francesca Palandri, Daniela Bartoletti, Elena Rossi, Giulia Benevolo Elena Maria Elli, Giuseppe Auteri, Francesco
Cavazzini, Gianni Binotto, Alessia Tieghi, Mario Tiribelli, Massimiliano Bonifacio, Massimo Breccia, Novella
Pugliese, Giovanni Caocci, Monica Crugnola, Francesco Mendicino, Alessandra D’Addio, Simona Tomassetti,
Bruno Martino, Christian Di Pietro, Nicola Polverelli, Sara Ceglie, Rossella Stella, Ivan Civettini, Fabrizio Pane,
Antonio Cuneo, Mauro Krampera, Gianpietro Semenzato, Roberto Massimo Lemoli, Michele Cavo, Nicola
Vianelli, Giuseppe Alberto Palumbo, Valerio De Stefano, Alessandro Andriani, Roberto Latagliata

Program section: Malattie Mieloproliferative Croniche 1



Study cohort

- 195 COMPLETE
RESPONDERS (29.5
I"/o)
934 PV 724 PV patients 662 (;\;:il::?sle PV
patients treated with HU s 90
for23 months or switching to RUX
467 SUBOPTIMAL
_— RESPONDERS 205
210 PV patients 62 PATIENTS EXCLUDED: HU STOP, Sartialresponse | Noresponse L\ O:
preliminarily followed by no therapy or only 301 (45.5%) 166 (25%) |°)
excluded busulfan/interferons
143: noor
52: lack of 15: excess
2016 WHO missing ;3:;‘:’:::‘0 HU-alone HU-RUX
criteria data "y 327 (70%) 140 (30%)

Among the 662 pts who received HU for >3 months, 195 had a stable CR; 467 never achieved a CR and were defined as stable
suboptimal responders, including 301 patients with PR and 166 patients with NR

RUX switch was performed in 140/467 suboptimal responders, while 327 (70%) continued HU until last contact
Median follow-up after HU start: 4.8 yrs (0.3-27.6)



HU dose is associated with response

In 593 patients, median HU dose was reported

Median dose was 0.5 g/d (range, 0.2-2) and was =2 g/d in 3.1% of patients. 192 patients (32.4%)
received median HU doses >1 g/d

CR patients received more frequently HU >1 g/d compared to SubOR patients, with no significant
difference between PR and NR patients (p=0.08).

p<0.001

HU21g/d

CR SubOR

In the 192 patients who received HU >1 g/d, JAK2V1’F <50% & absence of palpable spleen/symptoms
confirmed their association with CR

Suboptimal response (SubOR) included >1 of the following criteria after at least 3 months of HU: leukocyte count >10 x10%/I and platelet count 400 x10%/I; need for
phlebotomy to keep HCT<45%; persistence/occurrence of palpable splenomegaly; failure to completely relieve PV-related symptoms



HU dose is associated with toxicity

At least one HU-related AE occurred in 152/662 patients (23%) and was hematological in 59 patients (8.9%).
HU dose >1 g/d was associated with increased incidence of HU-related AEs

Toxicity
Anemia/thrombocytopenia 24 (6.0%) 30 (15.6%)
p<0.001 Skin ulcers 21(5.2%)  24(12.5%)
34.0% p<0.001 Oral aftosis 11(2.7%)  5(2.6%)
oo Gastrointestinal disturbances 6 (1.5%) 4(2.1%)
Fever 2(05%)  1(0.5%)
ANY TOX HEM TOX Mialgia 3(0.7%) 0
BHUz1g/d @HU<1g/d Zoster reactivations 1(0.2%) 1(0.5%)

Among non hematological adverse events, there was a significant excess of skin ulcers in HU =1 g/d
(p=0.002).

A total of 14 NMSC occurred during or after HU, with no impact of HU dose (p=0.22)

Suboptimal response (SubOR) included >1 of the following criteria after at least 3 months of HU: leukocyte count >10 x10%/I and platelet count 400 x10%/I; need for
phlebotomy to keep HCT<45%; persistence/occurrence of palpable splenomegaly; failure to completely relieve PV-related symptoms



Response to RUX

RUX start 3 mos RUX 6 mos RUX 12 mos RUX

= A significant reduction of patients
with the suboptimal criteria was
observed over time during RUX
therapy

Uncontrolled
WBC/PLT

Phlebotomy
need

a Overall, 10.6%, 15.3% and 22.2%
achieved a complete response at 3, 6
and 12 months from RUX start,
respectively

Uncontrolled
spleen

Uncontrolled
symptoms



Overall survival

In the 467 SubOR patients, RUX switch was

In the 522 patients receiving only HU, overall associated with improved OS compared to HU-
survival was not influenced by response alone

. g p=0.003
5 p=0.53

< 4
o
v 4
0 5 10 15 20 25
& Years from Index Date
0 5 10 15 20 —— HU-al —— HU-
Years from Index Date il SRUA
NR PR CR Number at risk:
HU-alone 327 136 30 7 1 1
HU-RUX 140 87 32 10 5 1

Survivor functions of CR, PR and NR patients were plotted after the Cox proportional hazards multivariable regression model adjusting for age
Survivor functions of HU-RUX and HU-alone SubOR patients were plotted after the Cox proportional hazards multivariable regression model adjusting for age and splenomegaly.



Ruxolitinib in PV: Phase 3 trials RESPONSE and RESPONSE 2

Ruxolitinib, 10 mg bid
|

HU resistance or ! )I
intolerance (ELN N =110 A&, '?‘g
criteria) 3
o | o
18
requirement (= SRR
40-45% 5] . IR
. inclusive 'g Best Available ':" : e
Palpable spleen with S S Therapy _ |© :3
MRI-confirmed vol. >t >
of 2450 cm? N =112
Week Week
Platelet > 100K 32 80

Week 28 in Response-2
NO Splenomegaly in Response-2

Primary composite endpoint: haematocrit control (phlebotomy independence from week 8 to 32, with <1
phlebotomy post randomization) in the absence of phlebotomy and 35% reduction in spleen volume at
week 32 (this latter absent in Response 2)

Secondary endpoints: complete haematological remission at week 32 (absence of phlebotomy
requirement, PLT count £ 400 x 10%/L, and WBC count < 10 X 10°/L); % of patients who maintain primary
endpoint ;esponse for = 48 weeks; Symptom improvement (MPN-SAF diary) and quality of life (EORTC QLQ-
C30; PGIC).

Vannucchi et al, N Engl J Med. 2015 Jan 29;372(5):426-35;
Passamonti et al, Lancet Oncol. 2016 Dec 1. pii: $1470-2045(16)30558-7.



RESPONSE STUDY

A
M Ruxolitinib Standard therapy
704 '
P<0.001 !
60.0
60 Odds ratio, 28.6 H
o - i
_ sof (Gs%Cl4s-1206
g :
“ 40 i 38.2
] 1
2 304 !
©
£ 0l 209 5 19.6
i
10 |
o 0.9 i 09
Composite Primary >35% Reduction Hematocrit
End Point in Spleen Volume Control
B

Probability of Sustained Response

No. at Risk
No. of Events

I‘OH_._._.-.l-O—O_H—m—O

0.9+

0.8

0.7+

0.6+

0.5+

0.4

0.3

0.24

0.14

0.0 T T T T T T T T T T T T T T T T T — 1
0 6 12 18 24 30 36 42 48 54 60 66 72 78 8 90 96 102 108 114 120

Weeks since Initial Response

23 23 23 22 22 21 18 15 14 14 14 10 10 10 6 6 4 1 1 O
o0 o0o0o0o0o01 1 1111 11111111

Vannucchi AM et al. N Engl J Med 2015;372:426-435




RESPONSE-2 STUDY

OR7:28 (95% C13-43-15-45, p<0-0001) [ Ruxolitinib ] Best available therapy
68%

80 '
707 62%

Patients achieving haematocrit
control at week 28 (%)

All patients Inadequate response to previous Unacceptable side-effects
hydroxyurea therapy from previous hydroxyurea therapy

OR 558 (95% C11-73-17-99, p=0-0019) [ Ruxolitinib [ Best available therapy
30 27%
25+ 23%
20
15

10 -

0%

Patients achieving complete haematological
remission at week 28 (%)

T
All patients Inadequate response to previous Unacceptable side-effects
hydroxyurea therapy from previous hydroxyurea therapy

Passamonti F et al, Lancet Oncology 2017; 18: 88-99
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Ruxolitinib provide more consistent
control of HCT to < 45% than those who
received BAT over time

-

N
50
4sl<::/—._——o—:——o——r\,/*"\0
e 40
%s 36
30
§ 2 ltini
5 5(5) —O—EE:ZIitiniz crossover
12 —e—Best available therapy
—— Baseline 8 16 24 32 W4eoek 48 56 64 72 80
Ruxoliti;xib 110 101 104 101 98 91 94 90 92 93 90
Ruxolitinib crossover 96 50 56 40 44 58 43 17 32 8 18
Best available therapy 112 104 107 104 90
 Patients in the BAT arm spent 12 times more time (in
percentage of time) with an HCT > 45% than patients
in the ruxolitinib arm (median, 39.1% [quartile (Q) 1-
Q3, 12.9%-65.9%] vs 3.0% [Q1-Q3, 0.0%-16.7%])
J

Verstovsek et al. Haematologica 2016 Volume 101(7):821-829




RCTs on ruxolitinib (Rux) in patients with PV (n= 663)
A systematic review and meta-analysis

Study Events/Total Median FUP

RESPONSE BAT
Rux

RESPONSE-2 BAT
Rux

RELIEF BAT
Rux

MAJIC-PV BAT
Rux

Total BAT
Rux

6/112
1/110

4/75
3/74

2/56
2/54

10/89
10/93

22/332
16/331

0.6
0.6

1.3
2.6

0.3
0.3

2.6
2.6

3
Yy

RR=0.2

RR=0.4

RR=1.0

RR=1.0

RR=0.6

10 15 20
Events x 100 person/years

Thrombosis annual incidence
rate

= BAT : 5.51 (95% (I, 3.72- 7.30);
= Ruxo: 4.30 (95% (I, 3.00-5.60)
= RR for ruxolitinib vs BAT of 0.56.

= The evidence of an advantage of
ruxolitinib is suspect (P=.098)
but not significant.

Masciulli A et al, Blood advances, 2020



LEUKEM|A2022 May 5-6, 2022

PPPPPPPPPPPPPPPPP
ooooooooooooooooooooooooooooo

Treatment of low-risk patients

E



Annual rate of thrombosis in contemporary patients
with polycythemia vera and in general population

General population
without risk factors**

General population with
multiple CV risk factors*

PV patients§§

0,6

o

Low risk 2,23
3,14

00 05 10 15 20 25 3,0 35

Incidence rate (% pts/year)

* Aspirin in the primary and secondary prevention of vascular disease: collaborative meta-analysis of individual partecipant data from randomized trials, Lancet 2009;
373:1849-1860.. Yusef S et al Cholesterol Lowering in Intermediate-Risk Persons without Cardiovascular Disease NEJM 2016

**The Risk and Prevention Study Collaborative Group. N-3 Fatty Acids in Patients with Multiple Cardiovascular Risk Factors. N Engl J Med 2013;368:1800-8.

§ Barbui T, et al. Practice-relevant revision of IPSET-thrombosis based on 1019 patients with WHO-defined essential thrombocythemia. Blood Cancer Journal. In press

8§ Barbui T, et al. In contemporary patients with polycythemia vera, rates of thrombosis and risk factors delineate a new clinical epidemiology. Blood 2014 124: 3021-3023
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Recommendations

The Panel strongly recommended that all patents with PV

should be managed with phkebotomy to mamtan the

hematocrit below 45%, together with daily low-dose acetyl
sahicylic aad.

Cytoreduction 15 strongly recommended in high-nsk
cascs, 1o, patients with an age older than &) years, or those
with a previous thrombotic event.

The Panel convened that poor olemance to phlebotomy 15
an additonal indication to cytoreductive therapy.

sSymptomatic or pmogressive  spenomegaly, severe
discase-related sympioms, pltelst counts greater than
1500 » 1071 or leukocyte count higher than 15x 10°/1, are
further indications to stant cytoreductive therapy.

Either hydroxyurea or dFNa is the first-ine cytor-
cductive therapy at any age. However, the Panel agread 1t
wise to adopt a cantonary pnnaple and carefully consider
the use of hydroxyurea in young patients.

All paticnts should be managed aggressively for their
cardiovascular nsk factors,



Study design

Year ; PV low-risk population
Screeni
ng ' | Aged 18-60 without history of CV events and all inclusion/exclusion criteria satisfied
S ! STRATA: 1) age </>50
1° E 2) naive #/non- naive diagnosis
! (Before entry all patients will be phlebotomized to HCT<45%)
v
Randomyfzati \
on Phlebotomy+ASA
- Phlebotomy+ASA
+ Peg-Prol-IFN
2 o
[ Response evaluation: mantainance (=median) of HCT <45% during 1 ]
/\ YEAR /\ J
Switch — Extension Respon i Resgon -
phase Res er
30 Ph|EbOt0my+ASA PhIebotomy+ASA PhIebotomy+ASA

+ Peg-Prol-IFN

#new cases coming to observation, diagnosed for the first time just before study entry (within 90 days) and never treated

The Benefit/Risk Profile of Pegylated Proline-Interferon Alpha-2b (AOP2014) Added to the Best Available Strategy Based on Phlebotomies
in Low-risk Patients With Polycythemia Vera (PV). The Low-PV Randomized Trial
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In which low-risk PV patients should cytoreduction be considered?

Should all low-risk PV patients be treated with IFN? If not, which ones?
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Appropriate management of polycythaemia vera with & ®
cytoreductive drug therapy: European LeukemiaNet 2021 o
recommendations
‘Monia Marchettj,

AlbertoAlvarez-Larrén, Valerio De Stefano,
Riidiger Hehlmann, Jean-Jacques Kiladjian, Tiziano Barbui

Claire Harrison, Steffen Koschmieder, Heinz Gisslinger,
i Francesca P Francesco Passamonti, i Barosi Richard T Silver,

Polycythaemia vera is associated with a reduced quality of life, a high rate of vascular events, and an intrinsic risk of - Lancetoematol 202
disease evolution. The results of several randomised trials for the treatment of this disorder are now available, and  %#30-11

Panel 1: Recommendations for cytoreductive drug therapy in patients with low-risk polycythaemia vera

In patients with low thrombotic risk (younger than 60 years
and without previous vascular events), cytoreductive drugs
should be considered only in specific clinical subgroups
(consensus, 85%; strength of the recommendation, weak
negative).

Cytoreductive drugs are recommended in patients

reporting:

A poor tolerance to phlebotomy, strictly defined as
recurrent episodes of post-phlebotomy syncope despite
appropriate preventive interventions or blood phobia
leading to avoidance behaviour despite counselling, or
severe difficulties in venous access (consensus: 100%)

«  Symptomatic progressive splenomedgaly (increase by =5 cm
in the pastyear), provided that transformation to
myelofibrosis has been ruled out (consensus: 85%)

- Persistent leukocytosis (leukocyte count >20 x 10° cells per L
confirmed at 3 months (without therapy; consensus: 85%)

Cytoreductive drugs should be considered in patients

reporting:

+ Progressive (at least 100% increase if baseline count is
<10 = 10° cells per L or at least 50% increase if baseline count
is >10x 10° cells per L) and persistent (leukocyte count
>15x10° cells per L confirmed at 3 months) leukocytosis
(consensus: 80%)

Extreme thrombocytosis (>1500 x 10° platelets per L),
bleeding manifestations related to the disease irrespective
of the platelet count, or both (consensus: 85%)
Inadequate haematocrit control with phlebotomies—ie,

a need for at least six phlebotomies peryear for at

least 2 years in the maintenance phase after reaching
haematocrit concentrations below 45% in the induction
phase (consensus: 80%)

A trial of cytoreductive drugs can be considered:

In patients reporting a high symptom burden (total
symptom score =20) or severe itching (itching score =5)
that are not ameliorated by phlebotomy, antiplatelet
therapy, or antihistamines (consensus: 93%)

On an individual basis in patients reporting a relevant
cardiovascular risk (appendix p 4), provided that primary
prevention strategies have been implemented
(appendix p 5; consensus: 85%)

In treatment-naive patients with polycythaemia vera who are
younger than 60 years and have had no previous vascular
events but need cytoreductive drug therapy, the first
cytoreductive drug to be considered should be ropeginterferon
alfa-2b or pegylated interferon alfa-2a, unless clinically
contraindicated (consensus: 85%; strength of the
recommendation: weak in favour of interferon alfa).

ASSOCIAZIONN [TALANA
CONTRO LEUCEMIE
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The benefit/risk profile of Pegylated proline-Interferon alpha-2b (AOP2014) added to the best available
Low-PV strategy based on phlebotomies in low-risk patients with Polycythemia Vera (PV).

The Low-PV randomized trial

Results of the 2! pre-planned interim analysis

Ropeginterferon alfa-2b versus phlebotomy in low-risk Lancet Haematol 2021

This online publication has
been corrected. The corrected

patients with polycythaemia vera (Low-PV study): been comected.The cor

thelancet.com/haematology

a multicentre, randomised phase 2 trial onlanvary 27, 2021
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Primary Endpoint - 1
Definition: patients maintaining the median HCT values <45% during 12 months in the
absence of progressive disease*

Odds Ratio, 3.5 m Experimental arm
100% 1 (95% Cl, 1.3-10.4) g‘;ﬁpegintelferan alfa-

=0.0075

80% -

60% -

40%

20% -

0% 4850

0
o ELL)

Composite primary endpoiritematocrit control Disease progression®

Barbui et al, Lancet Haematol, 2021



Targets of antithrombotic treatment

Reducing Hct

Reducin
JAK2V61

burden



Eligible PV patient
population per WHO
2008 criteria

Naive patients
in need of

randomizat

cytoreduction (el B e _ !
previous
HU pretreated treatment
(<3yrs and not with HU, y y ))
full previous
responders) 1
Efficacy Efficacy
analysis’ analysis’
12 mo treatment Upto3-5y
Expected outcomes: treatment

*Non-inferiority: hematologic response
TBenefit: durable hematologic response, progression-free survival, PV symptom relief

Gisslinger H, et al. Proceedings from the 2016 Annual Meeting of the American Society of Hematology. Abstract #475.



Proportion of patients (%)
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Targets of antithrombotic treatment

Anticoagulation
Antiaggregation

Reducing platelet
activation




Probability of Survival Free of a Thrombotic Event

§ 0.90- x\—“‘a \ Aspirin
v \
- e
£ 085~ LL\
- il S
.2‘ 0.80— Placebo
<
a2
g 0754
RR 0.42, 95%CI 0.24-0.74, p=0.002
0.70
000
0 180 360 540 720 900 1080 1260 1440 1620 1800

Days after Randomization

No. at Risk (No. of Events)
Aspirin 253 (1) 249 (5) 243 (3) 223(2) 204 (3) 145(1) 108(2) 78(0) 23(0) 1(0) 0
Placebo 265 (10) 254 (8) 242 (6) 226(7) 214 (2) 157(4) 112(2) 70(2) 22(0) 1(0) 0

Landolfi, R. et al. N Engl J Med 2004;350:114-124
The NEW ENGLAND

JOURNALof MEDICINE



Targets of antithrombotic treatment

Reducing
hypercoagulability

Anticoagulation
Antiaggregation




ELN-WP9 project
Thrombosis recurrences in MPN.
Analysis of 1032 index events

Index event No. Centers Design No. Pts

Cerebral vein Case-control study 135

thrombosis 11 » Cases: MPN with CVT 48
» Controls: MPN and DVT 87

Martinelli et al, Am J Hematol 2014

Deep vein thrombosis
De Stefano et al, Leukemia 2016

; ; REroSpecuve comnort staay 200
Splanchnic vein 23

. Retrospective cohort study 181
thrombosis
De Stefano et al, Blood Cancer J
2016
Cerebral arterial Retrospective cohort study 597
thrombosis

22

De Stefano et al, Blood Cancer J e TIAor 270

2018 « Ischemic Stroke 327



Recurrences after leg venous thrombosis
and pulmonary embolism (n=206)

Cumulative probability of recurrent thrombosis in patients who discontinued VKA after
index thrombosis (curve A) or did not (curve B).

Median follow-up 3.0 y
5 se 50+ A
£3 ol — B | Recurrence rate
58 PV rate 5.3%y
S g oy ET rate 6.8%y
2 g MF rate 13.3%y
Q
2 £ 20
BS =200 Rate on VKA ......... 4.9% y
E g 107 -bleeding.......... 24%y
©= . Rate off VKA........ 8.7%Yy
01 2 3 4 5 6 7 8 9 10 - bleeding. ... .. 0.7% y
years after the index event (B) or
after discontinuation of VKA (A)

De Stefano V et al, Leukemia 30, 2032-2038, 2016



Rate of recurrent thrombosis after proximal DVT and/or PE In
MPN vs non-MPN population

Time after Time after VTE during
discontinuation of VKA therapy with VKA

Rate of recurrent thrombosis 1 year 5 years 1 year 5 years
after proximal DVT and/or PE

VTE provoked by a nonsurgical 5% 15% 0.6% 1.8%
reversible risk factor

Unprovoked VTE 10% 30% 1.2% 3.6%
MPN-related DVT of legs and/or 20% 42.3% 7.8% 21.1%
PE

Kearon C et al, Chest 141(2 Suppl): e419S-e496S, 2012.
De Stefano V et al, Leukemia 30, 2032-2038, 2016



Rate of major bleeding during VKA treatment
in MPN vs non-MPN population

Rate of major bleeding 1 year 5 years
Low-risk patients 3% 1.5%
Moderate risk patients 6% 3%
High risk patients 25% 12.5%
MPN patients 2.8% 8.9%

In non-MPN patients the duration of VKA treatment is associated with a decrease in the
bleeding risk; in MPN patients long-term VKA treatment upgrades the risk of bleeding

Kearon C et al, Chest 141(2 Suppl): e419S-e496S, 2012.
De Stefano V et al, Leukemia 30, 2032-2038, 2016



Barbui T, De Stefano V, Carobbio A et al

Direct Oral Anticoagulants for Myeloproliferative Neoplasms (MPN-DOACs): results from an
international study on 442 patients

Leukemia 2021

442 MPN receiving DOACs * :
PV 178 ET 172 PMF 92
Rivaroxaban 187 Apixaban 157 Dabigatran 50 Edoxaban 48

*AF on primary / secondary prophylaxis 203
Previous VTE 239



Incidence rate of thrombosis per 100 pt-years

VKA DOACs
Non-MPN MPN Non-MPN MPN
AF (primary prophylaxis) 1.2-1.8 1.0-1.4 1.5
AF (secondary prophylaxis) il ()
27-32 2.0-2.8 4.6
VTE (recurrent thromboses) 5.3 4.5
VTE (recurrent VTE) 3.3/3.7 4.2 3.7/1.5 3.4

[treatment less/more than 3 months]

Incidence rate of major bleeding per 100 pt-years

VKA DOACs
Non-MPN MPN Non-MPN MPN
AF (overall) 24-3.4 2.7 (PV) 1.6 -3.1 3.0
VTE (secondary prophylaxis) 3.1/1.6 1.7 1.8/0.6 2.3

[treatment less/more than 3 months]

Atrial Fibrillation:

Connolly SJ et al, Dabigatran versus warfarin in patients with atrial fibrillation. N Engl J Med. 2009;361(12):1139.

Granger CB et al, Apixaban versus warfarin in patients with atrial fibrillation. N Engl J Med. 2011;365(11):981.

Hankey GJ et al, Rivaroxaban compared with warfarin in patients with atrial fibrillation and previous stroke or transient ischaemic attack: a subgroup
analysis of ROCKET AF. Lancet Neurol. 2012 Apr;11(4):315-22.

Giugliano RP et al, Edoxaban versus warfarin in patients with atrial fibrillation. N Engl J Med 2013;369(22):2093.

Lip GYH et al. Antithrombotic Therapy for Atrial Fibrillation: CHEST Guideline and Expert Panel Report. Chest. 2018 Nov;154(5):1121-1201.

de Freitas AS, Alvarez-Larran A. Risk of thrombosis and hemorrhage in patients with polycythemia vera and atrial fibrillation treated with prophylactic
oral anticoagulants. Ann Hematol. 2016;95(11):1903-4.

Venous Thromboembolism:

Wu C et al. Case fatality of bleeding and recurrent venous thromboembolism during, initial therapy with direct oral anticoagulants: a systematic review.
Thromb Res. 2014;134(3):627-32.

Wu C et al. Case-fatality of recurrent venous thromboembolism and major bleeding associated with aspirin, warfarin, and direct oral anticoagulants for
secondary prevention. Thromb Res. 2015;135(2):243-8.

De Stefano V et al. High rate of recurrent venous thromboembolism in patients with myeloproliferative neoplasms and effect of prophylaxis with
vitamin K antagonists. Leukemia. 2016;30(10):2032-2038.



Conclusions and Future directions

Thrombosis still remains a major complications in MPN

Primary prevention trials of thrombosis-related endpoints in MPNs are difficult to conduct,
requiring large accrual with long follow-up periods. Surrogate biomarkers for thrombosis should
be explored and validated.

However, more aggressive approaches are suggested for low-risk PV patients

The role of hydroxyurea in preventing arterial but not venous thromboses should be better
definied in the clinical practice

Peg-Interferons and JAK2 inhibitors are promising drugs for the hematologic control, but their
efficacy in the reduction of major thrombosis is suspected but not yet proven.

DOACs are effective and safe as VKA in prevention of recurrent venous thromboembolism; yet,
this point remains an unmet clinical need



