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MPN: NEW DIRECTIONS
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antagonists for treatment of venous
thromboembolism in patients with MPN?
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LEARNING OBJECTIVES

« Understand the current strategies of VTE treatment and prevention of recurrences in patients with MPN
« Identify the pros and cons of traditional VTE treatment with VKAs vs newer approaches with DOACs in light of the

available evidence

CLINICAL CASE

A 55-year-old man with a history of JAK2-mutated essen-
tial thrombocythemia (ET) presented to the emergency
room for the sudden onset of severe pain and swelling
in his right leg during the night. He denied any recent
trauma, surgery, or infection. He was in good general con-
dition except for a modest shortness of breath. An elec-
trocardiogram showed a sinus tachycardia; the oxygen
saturation was 95% in room air. At physical examination, a
palpable cord at the right thigh was appreciable, associ-
ated with marked edema and erythema of the calf. Acom-
pression ultrasonography revealed an absence of color
flow compatible with complete deep vein thrombosis of
the femoral and popliteal veins of the right leg. A chest
computed tomography scan also showed bilateral seg-
mental pulmonary embolism. His past medical history was
otherwise mute except for being a heterozygous carrier
of the factor V Leiden variant and having hemorrhoids in
the past. He was on low-dose aspirin as his sole medica-
tion. What is the best treatment of venous thromboembo-
lism in this ET patient?

Introduction

Classical BCR/ABL-negative myeloproliferative neoplasms
(MPN) include polycythemia vera (PV), essential thrombo-
cythemia (ET), and primary myelofibrosis (PMF). Patients
with MPN are at high risk of thrombotic manifestations,
which considerably affect morbidity and mortality, espe-
cially in younger patients."> Up to 30% of patients pres-
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ent with a thrombotic event before or at MPN diagnosis.®
Although arterial thrombotic events (ATEs) are twice as
common as venous events, MPN patients have a 4-fold
increased risk of ATEs and a 10-fold increased risk of venous
thromboembolism (VTE) shortly after diagnosis compared
to the general population, and the thrombotic rate remains
significantly elevated throughout the follow-up.?

MPN-related VTE manifests most often as deep vein
thrombosis (DVT) of the legs and/or pulmonary embo-
lism (PE; accounting for 40%-90% of all cases in different
reports), although thromboses at unusual sites, ie, involv-
ing the splanchnic and cerebral districts, are remarkably
frequent in these patients.*

In PV and ET, treatment is aimed at preventing throm-
botic complications, and risk-stratification for treatment
decisions is based on thrombotic risk factors, including an
age over 60, a history of thrombosis, and, only in ET, the
presence of the JAK2V617F mutation.> In this regard, the
substantial involvement of JAK2V617F and clonal hemato-
poiesis in thrombosis development in MPN has emerged.’

Current strategies of thromboprophylaxis include the
use of low-dose aspirin (75-100 mg) once daily in both high-
and low-risk PV patients (aged <60 years and no thrombo-
sis history) and in low-/intermediate-risk ET patients (JAK2
mutated OR aged >60 years and no thrombosis history),®
based on 2 randomized controlled trials in PV and on 1 ret-
rospective analysis in ET, respectively.®"° Low-dose aspi-
rin showed a considerable but non-statistically significant
beneficial effect on mortality from thrombotic events and
did not prevent major cardiovascular and venous throm-
botic events, taken individually.®" Thromboprophylaxis also
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Table 1. Principal studies including MPN patients on VKA treatment for usual site VTE

Median
N included Overall thrombosis follow-up
Reference  Study population inthe study NonVKAs recurrence (A/V)  VTE recurrence Major bleeding (years)
De Stefano  PV/ET with at least 494 90 33.6% (7.6% pt-y)*  13.1% (3% pt-y)* 5.4% (0.9% pt-y)* 5.3
et al™ 1 episode of thrombosis 7.7% (0.9% pt-y)*
(ATE and VTE) (2.8 pt-y)*
Hernandez- PV/ET receiving VKA for a 150 150 28% (6.0% pt-y)* 24% (2.7% ON vs 11.3% (overall 1.7% pt-y, 7.7
Boluda first VTE or ATE episode 9.0% OFF, p)* 1.8% ON vs 1.5%
et al'® OFF)*
De Stefano  PV/ET/PMF on systemic 206 155 21.8% (6.5% pt-y)*  17.4% (5.2% pt-y)* 6.4% (2.4% ON vs 0.7 3
et al® anticoagulation for a 12.2% (4.7% pt-y)t  9.6% (4.2% pt-y ON OFF)*
first VTE episode vs 9.6% pt-y OFF)*
Wille et al”  PV/ET/PMF with a first 78 40 — 20.5% (6.0% pt-y)* 26.9% 2
VTE episode

*Entire cohort.
*Patients on VKA only.
*Patients on VKA and aspirin.

A/V, arterial/venous; N, number of patients; ON, on VKA; OFF, off VKA; Pt-y, patient-years.

includes phlebotomy in all PV patients and myelosuppression
with cytoreductive therapy in high-risk PV and ET patients.>"

Treatment of acute VTE and secondary prevention of VTE
recurrence

Despite prophylaxis, the reported incidence of VTE is 0.6% to
1.0% in patient-years across the different MPN subtypes and is
considerably higher than the annual incidence of 0.1% to 0.2%
observed in the general population.* Detected risk factors for
a first VTE episode in MPN patients include an age >60, a pre-
vious history of VTE, a history of major bleeding, leukocytosis,
inherited thrombophilia (in younger patients), and JAK2V617F (in
ET and PMF).%

In light of a lack of prospective studies addressing the effi-
cacy and safety of the newer direct oral anticoagulants (DOACs)
in MPN patients, based on expert opinion the initial treatment
for acute VTE in MPN patients should start with low-molecular-
weight heparin (LMWH) or fondaparinux followed by vitamin K
antagonists (VKAs), targeting an international normalized ratio
(INR) of 2.5 for at least 3 to 6 months.*™

The efficacy and safety of VKAs in the MPN setting has been
evaluated in 4 retrospective studies, including a very recent one
(Table 1).*" The annual incidence rate of VTE recurrence ranged
between 3% and 6% in patient-years.*V VKA treatment was
associated with a significant reduction in VTE recurrences in all
4 studies and ATEs in 1 study."

With regard to the overall duration of anticoagulation in
these patients, while there is consensus on continuing lifelong
treatment in patients with splanchnic vein thrombosis,'® the opti-
mal treatment duration for VTE at the usual sites is uncertain.
Two studies comparing VKA indefinite treatment vs discontin-
uation after 6 months showed a significantly greater incidence
of recurrence in the group that discontinued VKAs (2.7%-4.2%
in patient-years vs 9%-9.6%).>" Indeed, VKA suspension resulted
in a 2- to 3-fold increased risk of recurrence.™ In addition, MPN
patients showed a higher rate of 5-year recurrence after anti-
coagulant withdrawal compared to non-MPN patients (42% vs

29%, respectively).” However, it is important to consider that the
cumulative incidence of VTE recurrence in MPN patients receiv-
ing adequate VKA treatment still remains greater than that of the
general population (7.8% vs 1.8%-3.5% at 1 year, respectively).”®

In the studies shown in Table 1, the bleeding incidence dur-
ing VKA treatment ranged between 0.9% and 2.8% patient-years
and significantly increased only when administered in combina-
tion with aspirin (compared to patients off VKAs). Nevertheless,
bleeding complications with VKAs look higher in MPN compared
to non-MPN patients (up to 2.8% vs 1.2%-2.2% in patient-years,
respectively),* with disease-related factors contributing to the
overall higher hemorrhagic risk in MPN patients compared to the
general population.® This is a very relevant aspect when choos-
ing the type and duration of anticoagulant therapy. Improving
the efficacy and safety of anticoagulation in MPN patients with
VTE still represents an open issue.

In the last years, more therapeutic options for VTE have
become available with the advent of the DOACsS, including the
factor lla inhibitor dabigatran and the factor Xa (FXa) inhibitors
rivaroxaban, apixaban, edoxaban, and others. In the non-MPN
setting, DOACs have become the first treatment choice for DVT
and PE.” Moreover, FXa inhibitors have been tested specifically
in the cancer population by means of RCTs, showing a good effi-
cacy and safety profile compared to the standard therapy with
LMWH.2022 Thys, expert guidelines have recently included these
drugs in the recommended treatment options for cancer-asso-
ciated VTE.®2?* No prospective controlled studies on the use
of DOACs have been conducted with MPN patients so far. In
any case, some observational retrospective studies have been
published in recent years evaluating the efficacy and safety of
DOACs in MPN (Table 2).

Three small studies described an overall thrombotic recur-
rence of 0% to 4% involving only arterial districts.?>* Major
bleeding was reported in 0% to 12% of patients, with 3 cases of
clinically relevant nonmajor bleeding in association with aspi-
rin.?® A recent large retrospective study including 442 patients
treated with DOACs for atrial fibrillation (AF) or for VTE provided
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Table 2. Studies including at least 20 MPN patients on DOAC treatment for usuval site VTE

Study Non Non Non Non Non Overall thrombotic
DOAC rivar apix edox dabig recurrence

Reference population

Median
follow-up
(years)

VTE recurrence Major bleeding

lanotto et al*® PV/ET receiving 25* 16 9 — —
DOAC for AF
or VTE

Curto-Garcia PV/ET/PMF/ 32 17 14 1 0
et al* MDS-MPN
receiving
DOAC for VTE

Serrao et al”  PV/ET/PMF 71t 26 21 4 10 0%
receiving
DOAC for AF
or VTE

Barbui et al?® PV/ET/PMF 442% 187 157 48 50
receiving
DOAC for AF
or VTE

4.9% (2.1% pt-y) (AF)
9.2% (4.5% pt-y) (VTE) 7.1% (3.4% pt-y) (VTE) 5.0% (2.3% pt-y) (VTE)

4% (1 stroke) 0 12% 2.1

3% (1 mesenteric 0 0% 2.1
ischemia)

— 0% 1

1.5% (0.6% pt-y) (AF)  6.9% (3.0 pt-y) (AF) 1.7

*13 patients receiving DOAC for AF, 4 for AF and stroke, and 8 for VTE.
*35 patients receiving DOAC for AF; 36 for VTE.

#203 patients receiving DOAC for AF; 239 for VTE.

Apix, apixaban; dabig, dabigatran; edox, edoxaban; rivar, rivaroxaban.

more extensive information on the rates of thrombohemor-
rhagic complications in this setting.?® Specifically, the inci-
dence of a first VTE event in patients receiving a DOAC for AF
was 0.6% in patient-years, while the incidence of recurrent
VTE in patients receiving a DOAC for a prior VTE was 3.4% in
patient-years, which was no different from the recurrence inci-
dence observed in the VKA studies." Moreover, annual rates of
major bleeding ranged from 2.3% to 3% in patient-years,? also
similar to VKAs. Therefore, on the basis of limited available evi-
dence, DOACs and VKAs seem to have a comparable risk/ben-
efit profile in the treatment and secondary prevention of VTE in
MPN patients. Finally, 2 recent small studies tried to retrospec-
tively compare the outcomes of MPN patients treated with
VKAs or DOACs?**° (Table 3). In the study by Huenerbein et al,
despite a higher relapse rate seen in the VKA group compared
to the DOAC group, thrombosis-free survival was no different
between the 2 groups.? In the study by Fedorov et al, the rates
of thrombosis were also comparable between the 2 anticoag-
ulant regimens. In both studies the rate of major bleeding was

similar for the 2 anticoagulants.?*3° Interestingly, a significantly
higher VTE recurrence rate was observed after the discontinu-
ation of either drug.*®

In this setting it is important to recall that cytoreduction is
recommended in PV/ET who have a history of thrombosis or
are experiencing a first VTE episode in the follow-up.®> However,
recent studies show that despite the demonstrated efficacy
of hydroxyurea (HU) at cytoreduction to prevent primary and
recurrent arterial events,**' its action in the prevention of first or
recurrent venous thrombosis is more limited.’*3* Other cytore-
ductive or disease-modifying agents (ie, ruxolitinib, anagrelide,
interferon alpha, and ropeginterferon) have proved valuable
alternatives to HU for disease control, although for most of
these drugs there is no controlled evidence showing their supe-
riority over HU at preventing VTE. Since the incidence of ATEs
and VTE remains high in MPN patients despite cytoreduction,
further therapeutic proposals are needed, possibly addressing
additional mechanisms besides myelosuppression and targeting
other thrombogenic pathways.”

Table 3. Retrospective studies comparing thrombosis recurrence and major bleeding in MPN patients receiving VKA or DOAC

(o) Il thromboti i
verall thrombotic Median

recurrence VTE recurrence  Major bleeding
Non Non follow-up
Reference Study population VKA DOAC VKA DOAC VKA DOAC VKA DOAC (years)
Huenerbein PV/ET/PMF/ 45 48.8% 15.3% 24.4%  11.5%  8.88% 7.6% 3.2
et al® MPN-U on systemic anticoagulation for
VTE or ATE
Fedorov PV/ET/PMF/ 31 19.4% 22.7% — — 6.4% 4.5% 1.2
et al*® MPN-U on systemic anticoagulation for
VTE or ATE

MPN-U, myeloproliferative neoplasm-unclassifiable: PV, plycythemia vera.
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When it comes to choosing an anticoagulant agent, the pros
and cons of treatment with VKAs or DOACs for MPN-associated
VTE can be summarized as follows:

VKA pros:

« Larger studies evaluating efficacy and safety
« Longer follow-up

« Reduced VTE recurrence

« Reduced ATE recurrence

« Long-term protection from VTE recurrence

VKA cons:

o Laboratory monitoring of INR

« Increased burden in case of lifelong treatment

« Higher bleeding risk in MPN than in non-MPN patients

« Residual risk of recurrence even with an INR in the therapeutic
range

DOAC:s pros:

« Easier to administer

« Routine laboratory monitoring is unnecessary

o Good efficacy and safety profile in studies with cancer
patients

« More appealing than VKAs for indefinite treatment

DOACs cons:

« Limited studies evaluating efficacy and safety

« Shorter follow-up

« Higher bleeding risk in MPN than in non-MPN patients
« Residual risk of recurrence even during treatment

In conclusion, the current evidence, although limited, shows
similar patterns in terms of the efficacy and safety of VKAs and
DOACs for the treatment and prevention of recurrent VTE in
MPN. While we wait for a randomized comparison between
the 2 regimens, treatment decisions should be guided accord-
ing to individual factors (ie, renal function, bleeding risk profile,
concomitant medications) as well as patient preferences. The
optimal duration of anticoagulation is uncertain, but substan-
tial evidence indicates that recurrence risk is particularly high in
these patients even years after the index event. To help decide
on the duration, it is wise to perform a careful assessment of the
patient's risk factors for recurrence (such as unprovoked VTE,
proximal DVT, pulmonary embolization, thrombophilia, etc) and
to plan a periodical reassessment of risk factors for thrombosis
and bleeding during the follow-up.

CLINICAL CASE (Continued)

We discussed pros and cons with our patient, who was rela-
tively young and in good form. We agreed to start HU and an
FXa inhibitor for VTE treatment. This decision was based on
the patient’s preference for a less onerous regimen and on our
experience with DOACs in cancer patients. We aimed to pur-
sue a long-term treatment, considering his unprovoked proxi-
mal DVT and PE and the presence of additional risk factors such
as JAK2 mutation and inherited thrombophilia. We suspended
aspirin to reduce his bleeding risk. Nevertheless, we periodi-
cally assess his thrombosis and bleeding risk, willing to adjust

our treatment strategies in case of changes in the patient's dis-
ease pattern or the availability of new evidence on anticoagu-
lation modalities in MPN.

Conflict-of-interest disclosure

Francesca Schieppati: no competing financial interests to
declare.

Anna Falanga: no competing financial interests to declare.

Off-label drug use
Francesca Schieppati: nothing to disclose.
Anna Falanga: nothing to disclose.

Correspondence

Francesca Schieppati, Department of Transfusion Medicine and
Hematology, Hospital Papa Giovanni XXIll, Piazza OMS n 1, Berga-
mo 24127, Italy; e-mail: fschieppati@gmail.com.

References

1. Falanga A, Marchetti M, Schieppati F. Prevention and management of
thrombosis in BCR/ABL-negative myeloproliferative neoplasms. Hamo-
staseologie. 2021;41(1):48-57.

2. Hultcrantz M, Bjorkholm M, Dickman PW, et al. Risk for arterial and venous
thrombosis in patients with myeloproliferative neoplasms: a population-
based cohort study. Ann Intern Med. 2018;168(5):317-325.

3. Rungjirajittranon T, Owattanapanich W, Ungprasert P, Siritanaratkul N,
Ruchutrakool T. A systematic review and meta-analysis of the prevalence of
thrombosis and bleeding at diagnosis of Philadelphia-negative myelopro-
liferative neoplasms. BMC Cancer. 2019;19(1):184.

4. De StefanoV, Finazzi G, Barbui T. Antithrombotic therapy for venous throm-
boembolism in myeloproliferative neoplasms. Blood Cancer J. 2018;8(7):65.

5. Tefferi A, Barbui T. Polycythemia vera and essential thrombocythemia: 2021
update on diagnosis, risk-stratification and management. Am J Hematol.
2020;95(12):1599-1613.

6. Barbui T, Finazzi G, Carobbio A, et al. Development and validation of an
International Prognostic Score of thrombosis in World Health Organization-
essential thrombocythemia (IPSET-thrombosis). Blood. 2012;120(26):5128-
5133, quiz 5252.

7. Moliterno AR, Ginzburg YZ, Hoffman R. Clinical insights into the origins
of thrombosis in myeloproliferative neoplasms. Blood. 2021;137(9):1145-
1153.

8. Landolfi R, Marchioli R, Kutti J, et al; European Collaboration on Low-Dose
Aspirin in Polycythemia Vera Investigators. Efficacy and safety of low-dose
aspirin in polycythemia vera. N Engl J Med. 2004;350(2):114-124.

9. Italiano Studio Policitemia GRUPPO. Low-dose aspirin in polycythaemia
vera: a pilot study. BrJ Haematol. 1997;97(2):453-456.

10. Alvarez-Larrédn A, Cervantes F, Pereira A, et al. Observation versus anti-
platelet therapy as primary prophylaxis for thrombosis in low-risk essential
thrombocythemia. Blood. 2010;116(8):1205-1210, quiz 1387.

11. Squizzato A, Romualdi E, Passamonti F, Middeldorp S. Antiplatelet drugs for
polycythaemia vera and essential thrombocythaemia. Cochrane Database
Syst Rev. 2013;(4):CD006503.

12. Marchioli R, Finazzi G, Specchia G, et al; CYTO-PV Collaborative Group.
Cardiovascular events and intensity of treatment in polycythemia vera. N
Engl J Med. 2013;368(1):22-33.

13. BarbuiT, De Stefano V, Falanga A, et al. Addressing and proposing solutions
for unmet clinical needs in the management of myeloproliferative neo-
plasm-associated thrombosis: a consensus-based position paper. Blood
Cancer J. 2019;9(8):61.

14. De Stefano V, Za T, Rossi E, et al; GIMEMA CMD-Working Party. Recurrent
thrombosis in patients with polycythemia vera and essential thrombo-
cythemia: incidence, risk factors, and effect of treatments. Haematolog-
ica. 2008;93(3):372-380.

15. De Stefano V, Ruggeri M, Cervantes F, 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.

DOACs vs VKAs in MPN-associated VTE treatment | 451

¥20Z AeN 80 uo 1senb Aq ypd-neddaiyosgyy/9081 58 1/87 v/ L/1LZ0z/Pd-alonie/ABojojewsaypeu-suonealigndyse;/:dny woly papeojumoq


mailto:fschieppati@gmail.com

16.

7.

18.

19.

20.

21.

22.

23.

24.

25.

26.

452 | Hematology 2021 |

Herndndez-Boluda JC, Arellano-Rodrigo E, Cervantes F, et al; Grupo
Espafiol de Enfermedades Mieloproliferativas Filadelfia Negativas. Oral
anticoagulation to prevent thrombosis recurrence in polycythemia vera
and essential thrombocythemia. Ann Hematol. 2015;94(6):911-918.

Wille K, Sadjadian P, Becker T, et al. High risk of recurrent venous thrombo-
embolism in BCR-ABL-negative myeloproliferative neoplasms after termi-
nation of anticoagulation. Ann Hematol. 2019;98(1):93-100.

Finazzi G, De Stefano V, Barbui T. Splanchnic vein thrombosis in mye-
loproliferative neoplasms: treatment algorithm 2018. Blood Cancer J.
2018;8(7):64.

Kearon C, Akl EA, Ornelas J, et al. Antithrombotic therapy for VTE disease:
CHEST guideline and expert panel report. Chest. 2016;149(2):315-352.
Raskob GE, van Es N, Verhamme P, et al; Hokusai VTE Cancer Investigators.
Edoxaban for the treatment of cancer-associated venous thromboembo-
lism. N Engl J Med. 2018;378(7):615-624.

Young AM, Marshall A, Thirlwall J, et al. Comparison of an oral factor Xa
inhibitor with low molecular weight heparin in patients with cancer with
venous thromboembolism: results of a randomized trial (SELECT-D). J Clin
Oncol. 2018;36(20):2017-2023.

Agnelli G, Becattini C, Meyer G, et al; Caravaggio Investigators. Apixaban
for the treatment of venous thromboembolism associated with cancer. N
Engl J Med. 2020;382(17):1599-1607.

Lyman GH, Carrier M, Ay C, et al. American Society of Hematology 2021
guidelines for management of venous thromboembolism: prevention and
treatment in patients with cancer. Blood Adv. 2021;5(4):927-974.

Key NS, Khorana AA, Kuderer NM, et al. Venous thromboembolism prophy-
laxis and treatment in patients with cancer: ASCO clinical practice guide-
line update. J Clin Oncol. 2020;38(5):496-520.

lanotto JC, Couturier MA, Galinat H, et al. Administration of direct oral anti-
coagulants in patients with myeloproliferative neoplasms. Int J Hematol.
2017;106(4):517-521.

Curto-Garcia N, Doyle AJ, Breen KA, et al. Outcomes of patients receiv-
ing direct oral anticoagulants for myeloproliferative neoplasm-associated

ASH Education Program

27.

28.

29.

30.

31.

32.

33.

venous thromboembolism in a large tertiary centre in the UK. Br J Haema-
tol. 2020;189(3):e79-e81.

Serrao A, Breccia M, Napolitano M, et al. A multicenter real-life study on
anticoagulant treatment with direct oral anticoagulants in patients with Ph-
negative myeloproliferative neoplasms. Am J Hematol. 2020;95(12):E329-
E332.

Barbui T, De Stefano V, Carobbio A, et al. Direct oral anticoagulants for
myeloproliferative neoplasms: results from an international study on 442
patients. Blood. 2020;136(suppl 1):42-43.

Huenerbein K, Sadjadian P, Becker T, et al. Direct oral anticoagulants
(DOAC) for prevention of recurrent arterial or venous thromboembolic
events (ATE/VTE) in myeloproliferative neoplasms. Ann Hematol. 2021,
100(8):2015-2022.

Fedorov K, Goel S, Kushnir M, Billett HH. Direct oral anticoagulants for pre-
vention of recurrent thrombosis in myeloproliferative neoplasms. Blood.
2019;134(suppl 1):4193.

Barbui T, Vannucchi AM, Finazzi G, et al. A reappraisal of the benefit-risk
profile of hydroxyurea in polycythemia vera: a propensity-matched study.
Am J Hematol. 2017;92(11):1131-1136.

De Stefano V, Rossi E, Carobbio A, et al. Hydroxyurea prevents arterial and
late venous thrombotic recurrences in patients with myeloproliferative
neoplasms but fails in the splanchnic venous district: pooled analysis of
1500 cases. Blood Cancer J. 2018;8(11):112.

Barbui T, De Stefano V, Ghirardi A, Masciulli A, Finazzi G, Vannucchi AM. Dif-
ferent effect of hydroxyurea and phlebotomy on prevention of arterial and
venous thrombosis in polycythemia vera. Blood Cancer J. 2018;8(12):124.

© 2021 by The American Society of Hematology
DOI 10.1182/hematology.2021000318

¥20Z AeN 80 uo 1senb Aq ypd-neddaiyosgyy/9081 58 1/87 v/ L/1LZ0z/Pd-alonie/ABojojewsaypeu-suonealigndyse;/:dny woly papeojumoq



