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MPN: NEW DIRECTIONS

EVIDENCE-BASED MINIREVIEW  

  Are DOACs an alter na tive to vita min K 
antag o nists for treat ment of venous 
throm bo em bo lism in patients with MPN ?  
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   LEARNING OBJECTIVES 
   •  Understand the cur rent strat e gies of VTE treat ment and pre ven tion of recur rences in patients with MPN 
  •  Identify the pros and cons of tra di tional VTE treat ment with VKAs vs newer approaches with DOACs in light of the 

avail  able evi dence  

  CLINICAL CASE 
  A 55 - year - old man with a his tory of  JAK2  - mutated essen-
tial thrombocythemia (ET) presented to the emer gency 
room for the sud den onset of severe pain and swell ing 
in his right leg dur ing the night. He denied any recent 
trauma, sur gery, or infec tion. He was in good gen eral con-
di tion except for a mod est short ness of breath. An elec-
tro car dio gram showed a sinus tachy car dia; the oxy gen 
sat u ra tion was 95 %  in room air. At phys i cal exam i na tion, a 
pal pa ble cord at the right thigh was appre cia ble, asso ci-
ated with marked edema and ery thema of the calf. A com-
pres sion ultra so nog ra phy revealed an absence of color 
fl ow com pat i ble with com plete deep vein throm bo sis of 
the fem o ral and pop li teal veins of the right leg. A chest 
com puted tomog ra phy scan also showed bilat eral seg-
men tal pul mo nary embolism. His past med i cal his tory was 
oth er wise mute except for being a het ero zy gous car rier 
of the fac tor V Leiden var i ant and hav ing hem or rhoids in 
the past. He was on low - dose aspi rin as his sole med i ca-
tion. What is the best treat ment of venous throm bo em bo-
lism in this ET patient ?   

   Introduction 
 Classical  BCR / ABL  - neg a tive mye lo pro lif er a tive neo plasms 
(MPN) include poly cy the mia vera (PV), essen tial thrombo-
cythemia (ET), and pri mary mye lo fi  bro sis (PMF). Patients 
with MPN are at high risk of throm botic man i fes ta tions, 
which con sid er ably affect mor bid ity and mor tal ity, espe-
cially in youn ger patients. 1,2  Up to 30 %  of patients pres-

ent with a throm botic event before or at MPN diag no sis. 3

Although arte rial throm botic events (ATEs) are twice as 
com mon as venous events, MPN patients have a 4 - fold 
increased risk of ATEs and a 10 - fold increased risk of venous 
throm bo em bo lism (VTE) shortly after diag no sis com pared 
to the gen eral pop u la tion, and the throm botic rate remains 
sig nifi   cantly ele vated through out the fol low - up. 2  

 MPN - related VTE man i fests most often as deep vein 
throm bo sis (DVT) of the legs and / or pul mo nary embo-
lism (PE; account ing for 40 %  - 90 %  of all  cases in dif fer ent 
reports), although throm bo ses at unusual sites, ie, involv-
ing the splanch nic and cere bral dis tricts, are remark ably 
fre quent in these patients. 4  

 In PV and ET, treat ment is aimed at pre vent ing throm-
botic com pli ca tions, and risk - strat i fi  ca tion for treat ment 
deci sions is based on throm botic risk fac tors, includ ing an 
age over 60, a his tory of throm bo sis, and, only in ET, the 
pres ence of the  JAK2 V617F muta tion. 5,6  In this regard, the 
sub stan tial involve ment of  JAK2 V617F and clonal hema to-
poi e sis in throm bo sis devel op ment in MPN has emerged. 7  

 Current strat e gies of thromboprophylaxis include the 
use of low - dose aspi rin (75 - 100    mg) once daily in both high -  
and low - risk PV patients (aged  < 60 years and no throm bo-
sis his tory) and in low -  / inter me di ate - risk ET patients ( JAK2
mutated OR aged  > 60 years and no throm bo sis his tory), 5

based on 2 ran dom ized con trolled tri als in PV and on 1 ret-
ro spec tive anal y sis in ET, respec tively. 8 - 10  Low - dose aspi-
rin showed a con sid er able but non - sta tis ti cally sig nifi   cant 
ben e fi  cial effect on mor tal ity from throm botic events and 
did not pre vent major car dio vas cu lar and venous throm-
botic events, taken indi vid u ally. 8,11  Thromboprophylaxis also 
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includes phle bot omy in all  PV patients and myelosuppression 
with cytoreductive ther apy in high-risk PV and ET patients.5,12

Treatment of acute VTE and sec ond ary pre ven tion of VTE 
recur rence
Despite pro phy laxis, the reported inci dence of VTE is 0.6% to 
1.0% in patient-years across the dif fer ent MPN sub types and is 
con sid er ably higher than the annual inci dence of 0.1% to 0.2% 
observed in the gen eral pop u la tion.4 Detected risk fac tors for 
a first VTE epi sode in MPN patients include an age >60, a pre-
vi ous his tory of VTE, a his tory of major bleed ing, leu ko cy to sis, 
inherited thrombophilia (in youn ger patients), and JAK2V617F (in 
ET and PMF).4

In light of a lack of pro spec tive stud ies addressing the effi-
cacy and safety of the newer direct oral anti co ag u lants (DOACs) 
in MPN patients, based on expert opin ion the ini tial treat ment 
for acute VTE in MPN patients should start with low-molec u lar-
weight hep a rin (LMWH) or fondaparinux followed by vita min K 
antag o nists (VKAs), targeting an inter na tional nor mal ized ratio 
(INR) of 2.5 for at least 3 to 6 months.4,13

The effi cacy and safety of VKAs in the MPN set ting has been 
eval u ated in 4 ret ro spec tive stud ies, includ ing a very recent one 
(Table 1).14-17 The annual inci dence rate of VTE recur rence ranged 
between 3% and 6% in patient-years.14-17 VKA treat ment was 
asso ci ated with a sig nifi  cant reduc tion in VTE recur rences in all  
4 stud ies and ATEs in 1 study.16

With regard to the over all dura tion of anticoagulation in 
these patients, while there is con sen sus on con tinu ing life long 
treat ment in patients with splanch nic vein throm bo sis,18 the opti-
mal treat ment dura tion for VTE at the usual sites is uncer tain. 
Two stud ies com par ing VKA indefi  nite treat ment vs dis con tin-
u a tion after 6 months showed a sig nifi  cantly greater inci dence 
of recur rence in the group that discontinued VKAs (2.7%-4.2% 
in patient-years vs 9%-9.6%).15,16 Indeed, VKA sus pen sion resulted 
in a 2- to 3-fold increased risk of recur rence.15,16 In addi tion, MPN 
patients showed a higher rate of 5-year recur rence after anti-
co ag u lant with drawal com pared to non-MPN patients (42% vs 

29%, respec tively).15 However, it is impor tant to con sider that the 
cumu la tive inci dence of VTE recur rence in MPN patients receiv-
ing ade quate VKA treat ment still remains greater than that of the 
gen eral pop u la tion (7.8% vs 1.8%-3.5% at 1 year, respec tively).15

In the stud ies shown in Table 1, the bleed ing inci dence dur-
ing VKA treat ment ranged between 0.9% and 2.8% patient-years 
and sig nifi  cantly increased only when admin is tered in com bi na-
tion with aspi rin (com pared to patients off VKAs). Nevertheless, 
bleed ing com pli ca tions with VKAs look higher in MPN com pared 
to non-MPN patients (up to 2.8% vs 1.2%-2.2% in patient-years, 
respec tively),4 with dis ease-related fac tors con trib ut ing to the 
over all higher hem or rhagic risk in MPN patients com pared to the 
gen eral pop u la tion.3 This is a very rel e vant aspect when choos-
ing the type and dura tion of anti co ag u lant ther apy. Improving 
the effi cacy and safety of anticoagulation in MPN patients with 
VTE still rep re sents an open issue.

In the last years, more ther a peu tic options for VTE have 
become avail  able with the advent of the DOACs, includ ing the 
fac tor IIa inhib i tor dabigatran and the fac tor Xa (FXa) inhib i tors 
rivaroxaban, apixaban, edoxaban, and oth ers. In the non-MPN 
set ting, DOACs have become the first treat ment choice for DVT 
and PE.19 Moreover, FXa inhib i tors have been tested spe cifi  cally 
in the can cer pop u la tion by means of RCTs, show ing a good effi-
cacy and safety pro file com pared to the stan dard ther apy with 
LMWH.20-22 Thus, expert guide lines have recently included these 
drugs in the recommended treat ment options for can cer-asso-
ci ated VTE.23,24 No pro spec tive con trolled stud ies on the use 
of DOACs have been conducted with MPN patients so far. In 
any case, some obser va tional ret ro spec tive stud ies have been 
published in recent years eval u at ing the effi cacy and safety of 
DOACs in MPN (Table 2).

Three small stud ies described an over all throm botic recur-
rence of 0% to 4% involv ing only arte rial dis tricts.25-27 Major 
bleed ing was reported in 0% to 12% of patients, with 3 cases of 
clin i cally rel e vant non ma jor bleed ing in asso ci a tion with aspi-
rin.26 A recent large ret ro spec tive study includ ing 442 patients 
treated with DOACs for atrial fibril la tion (AF) or for VTE pro vided 

Table 1. Principal stud ies includ ing MPN patients on VKA treat ment for usual site VTE

Reference Study pop u la tion
N included  
in the study N on VKAs

Overall throm bo sis 
recur rence (A/V) VTE recur rence Major bleed ing

Median  
fol low-up 
(years)

De Stefano  
et al14

PV/ET with at least  
1 epi sode of throm bo sis 
(ATE and VTE)

494 90 33.6% (7.6% pt-y)* 13.1% (3% pt-y)* 5.4% (0.9% pt-y)*
7.7% (0.9% pt-y)†  

(2.8 pt-y)‡

5.3

Hernandez-
Boluda  
et al16

PV/ET receiv ing VKA for a 
first VTE or ATE epi sode

150 150 28% (6.0% pt-y)† 24% (2.7% ON vs 
9.0% OFF, p)†

11.3% (over all 1.7% pt-y, 
1.8% ON vs 1.5% 
OFF)†

7.7

De Stefano  
et al15

PV/ET/PMF on sys temic 
anticoagulation for a 
first VTE epi sode

206 155 21.8% (6.5% pt-y)*
12.2% (4.7% pt-y)†

17.4% (5.2% pt-y)*
9.6% (4.2% pt-y ON 

vs 9.6% pt-y OFF)†

6.4% (2.4% ON vs 0.7 
OFF)†

3

Wille et al17 PV/ET/PMF with a first 
VTE epi sode

78 40 — 20.5% (6.0% pt-y)* 26.9% 2

*Entire cohort.
†Patients on VKA only.
‡Patients on VKA and aspi rin.
A/V, arterial/venous; N, num ber of patients; ON, on VKA; OFF, off VKA; Pt-y, patient-years.
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more exten sive infor ma tion on the rates of thrombohemor-
rhagic com pli ca tions in this set ting.28 Specifically, the inci-
dence of a first VTE event in patients receiv ing a DOAC for AF 
was 0.6% in patient-years, while the inci dence of recur rent 
VTE in patients receiv ing a DOAC for a prior VTE was 3.4% in 
patient-years, which was no dif fer ent from the recur rence inci-
dence observed in the VKA stud ies.14-17 Moreover, annual rates of 
major bleed ing ranged from 2.3% to 3% in patient-years,28 also 
sim i lar to VKAs. Therefore, on the basis of lim ited avail  able evi-
dence, DOACs and VKAs seem to have a com pa ra ble risk/ben-
e fit pro file in the treat ment and sec ond ary pre ven tion of VTE in 
MPN patients. Finally, 2 recent small stud ies tried to ret ro spec-
tively com pare the out comes of MPN patients treated with 
VKAs or DOACs29,30 (Table 3). In the study by Huenerbein et al, 
despite a higher relapse rate seen in the VKA group com pared 
to the DOAC group, throm bo sis-free sur vival was no dif fer ent 
between the 2 groups.29 In the study by Fedorov et al, the rates 
of throm bo sis were also com pa ra ble between the 2 anti co ag-
u lant reg i mens. In both stud ies the rate of major bleed ing was 

sim i lar for the 2 anti co ag u lants.29,30 Interestingly, a sig nifi  cantly 
higher VTE recur rence rate was observed after the dis con tin u-
a tion of either drug.30

In this set ting it is impor tant to recall that cytoreduction is 
recommended in PV/ET who have a his tory of throm bo sis or 
are expe ri enc ing a first VTE epi sode in the fol low-up.5 However, 
recent stud ies show that despite the dem on strated effi cacy 
of hydroxy urea (HU) at cytoreduction to pre vent pri mary and 
recur rent arte rial events,14,31 its action in the pre ven tion of first or 
recur rent venous throm bo sis is more lim ited.32,33 Other cytore-
ductive or dis ease-mod i fy ing agents (ie, ruxolitinib, anagrelide, 
inter feron alpha, and ropeginterferon) have proved valu able 
alter na tives to HU for dis ease con trol, although for most of 
these drugs there is no con trolled evi dence show ing their supe-
ri or ity over HU at pre vent ing VTE. Since the inci dence of ATEs 
and VTE remains high in MPN patients despite cytoreduction, 
fur ther ther a peu tic pro pos als are needed, pos si bly addressing 
addi tional mech a nisms besides myelosuppression and targeting 
other thrombogenic path ways.7

Table 2. Studies includ ing at least 20 MPN patients on DOAC treat ment for usual site VTE

Reference
Study  
pop u la tion

N on  
DOAC

N on  
rivar

N on  
apix

N on  
edox

N on  
dabig

Overall throm botic 
recur rence VTE recur rence Major bleed ing

Median  
fol low-up 
(years)

Ianotto et al25 PV/ET receiv ing 
DOAC for AF 
or VTE

25* 16 9 — — 4% (1 stroke) 0 12% 2.1

Curto-Garcia 
et al26

PV/ET/PMF/ 
MDS-MPN 
receiv ing 
DOAC for VTE

32 17 14 1 0 3% (1 mes en teric 
ische mia)

0 0% 2.1

Serrao et al27 PV/ET/PMF 
receiv ing 
DOAC for AF 
or VTE

71† 26 21 14 10 0% — 0% 1

Barbui et al28 PV/ET/PMF 
receiv ing 
DOAC for AF 
or VTE

442‡ 187 157 48 50 4.9% (2.1% pt-y) (AF)
9.2% (4.5% pt-y) (VTE)

1.5% (0.6% pt-y) (AF)
7.1% (3.4% pt-y) (VTE)

6.9% (3.0 pt-y) (AF)
5.0% (2.3% pt-y) (VTE)

1.7

*13 patients receiv ing DOAC for AF, 4 for AF and stroke, and 8 for VTE.
†35 patients receiv ing DOAC for AF; 36 for VTE.
‡203 patients receiv ing DOAC for AF; 239 for VTE.
Apix, apixaban; dabig, dabigatran; edox, edoxaban; rivar, rivaroxaban.

Table 3. Retrospective stud ies com par ing throm bo sis recur rence and major bleed ing in MPN patients receiv ing VKA or DOAC

Reference Study pop u la tion
N on  
VKA

N on  
DOAC

Overall throm botic  
recur rence VTE recur rence Major bleed ing Median 

fol low-up 
(years)VKA DOAC VKA DOAC VKA DOAC

Huenerbein  
et al29

PV/ET/PMF/
MPN-U on sys temic anticoagulation for 

VTE or ATE

45 26 48.8% 15.3% 24.4% 11.5% 8.88% 7.6% 3.2

Fedorov  
et al30

PV/ET/PMF/
MPN-U on sys temic anticoagulation for 

VTE or ATE

31 22 19.4% 22.7% — — 6.4% 4.5% 1.2

MPN-U, mye lo pro lif er a tive neo plasm-unclas si fi able: PV, plycythemia vera.
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When it comes to choos ing an anti co ag u lant agent, the pros 
and cons of treat ment with VKAs or DOACs for MPN-asso ci ated 
VTE can be sum ma rized as fol lows:

VKA pros:

•  Larger stud ies eval u at ing effi cacy and safety
•  Longer fol low-up
•  Reduced VTE recur rence
•  Reduced ATE recur rence
•  Long-term pro tec tion from VTE recur rence

VKA cons:

•  Laboratory mon i tor ing of INR
•  Increased bur den in case of life long treat ment
•  Higher bleed ing risk in MPN than in non-MPN patients
•  Residual risk of recur rence even with an INR in the ther a peu tic 

range

DOACs pros:

•  Easier to admin is ter
•  Routine lab o ra tory mon i tor ing is unnec es sary
•  Good effi cacy and safety pro file in stud ies with can cer  

patients
•  More appeal ing than VKAs for indefi  nite treat ment

DOACs cons:

•  Limited stud ies eval u at ing effi cacy and safety
•  Shorter fol low-up
•  Higher bleed ing risk in MPN than in non-MPN patients
•  Residual risk of recur rence even dur ing treat ment

In con clu sion, the cur rent evi dence, although lim ited, shows 
sim i lar pat terns in terms of the effi cacy and safety of VKAs and 
DOACs for the treat ment and pre ven tion of recur rent VTE in 
MPN. While we wait for a ran dom ized com par i son between 
the 2 reg i mens, treat ment deci sions should be guided accord-
ing to indi vid ual fac tors (ie, renal func tion, bleed ing risk pro file, 
con com i tant med i ca tions) as well as patient pref er ences. The 
opti mal dura tion of anticoagulation is uncer tain, but sub stan-
tial evi dence indi cates that recur rence risk is par tic u larly high in 
these patients even years after the index event. To help decide 
on the dura tion, it is wise to per form a care ful assess ment of the 
patient’s risk fac tors for recur rence (such as unpro voked VTE, 
prox i mal DVT, pul mo nary embo li za tion, thrombophilia, etc) and 
to plan a peri od i cal reassessment of risk fac tors for throm bo sis 
and bleed ing dur ing the fol low-up.

CLINICAL CASE (Con tin ued)
We discussed pros and cons with our patient, who was rel a-
tively young and in good form. We agreed to start HU and an 
FXa inhib i tor for VTE treat ment. This deci sion was based on 
the patient’s pref er ence for a less oner ous reg i men and on our 
expe ri ence with DOACs in can cer patients. We aimed to pur-
sue a long-term treat ment, con sid er ing his unpro voked prox i-
mal DVT and PE and the pres ence of addi tional risk fac tors such 
as JAK2 muta tion and inherited thrombophilia. We suspended 
aspi rin to reduce his bleed ing risk. Nevertheless, we peri od i-
cally assess his throm bo sis and bleed ing risk, will ing to adjust 

our treat ment strat e gies in case of changes in the patient’s dis-
ease pat tern or the avail abil ity of new evi dence on anticoagu-
lation modal i ties in MPN.
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