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Direct oral anticoagulants for the management of venous
thromboembolism in patients with HIV — a single centre expe-

rience

Human immunodeficiency virus (HIV) infection remains
one of the biggest health burdens worldwide, affecting
36.9 million people (World Health Organisation, 2017).
Venous thromboembolism (VTE) has a reported incidence of
0.19-7.63% in those with HIV, representing a 2-10 fold
increase compared to the general population (Bibas et al,
2011; Rasmussen et al, 2011). The seminal studies of direct
oral anticoagulants (DOACs) in VTE did not report out-
comes specifically for patients with HIV, and those on poten-
tially interacting antiretroviral therapy (ART) were excluded
from studies of direct factor Xa (Fxa) inhibitors (Schulman
et al, 2009; EINSTEIN Investigators, 2010; Agnelli et al, 2013;
The HOKUSAI-VTE Investigators, 2013). Thus there is very
little published regarding the use of DOACs in this popula-
tion. Consequently, VTE in these patients continues to be
predominantly managed with low molecular weight heparin
(LMWH) followed by vitamin K antagonists (VKA). The
main limiting factor for the use of FXa inhibitors in this
population is the potential interaction with the ART due to
inhibition/induction of the cytocrome P450 3A4 leading to a
respective increase or decrease in DOAC concentration (Egan
et al, 2014). In contrast, dabigtran is predominantly renally
excreted; however its prodrug dabigatran etexilate is a sub-
strate for PgP glycoprotein, which is inhibited by protease
inhibitors (PI; Egan et al, 2014). Concurrent administration
of PI and dabigatran results in a significant increase in dabi-
gatran bioavailability. This effect can be minimised by dose
spacing of dabigatran two hours prior to PI administration
(Egan et al, 2014). Thus of the four licenced DOACs, dabiga-
tran has the least interaction with ART.

A recent literature review of DOAC use for atrial fibrillation
(AF) in HIV-infected patients identified two case reports of
successful use of dabigatran and three case reports of patients
receiving prophylactic rivaroxaban post orthopaedic surgery.
Two patients had bleeding complications with concomitant
administration of the PI and one developed DVT whilst also
on nevirapine. The authors comment on their own successful
experience of using dabigatran for AF in more than 20 patients
on ART (West et al, 2017). To our knowledge, use of apixaban
and edoxaban has not been reported in patients with HIV and
there are no reports of the use of DOACs for the treatment of
VTE in this patient population.

We report our experience with DOACs for VIE manage-
ment in 12 patients with HIV at King’s College Hospital. We
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identified patients with HIV prescribed a DOAC from elec-
tronic patient records from January 2013 to April 2018. Indi-
vidual patient consent was not sought and anonymised data
is presented. Twenty patients were identified, of these the
indication for anticoagulation was VTE management in 15,
with the remainder requiring anticoagulation for AF. Three
patients with VTE were not under regular follow up at our
centre and were excluded. The mean patient age was
60.3 years (range 43-83) with males accounting for 58.3%
(n = 7). Mean body mass index (BMI) was 29.7 kg/rn2 (stan-
dard deviation 7, n = 11). Most patients had well controlled
HIV at VTE diagnosis with 77.8% having no detectable
plasma HIV RNA (7/9; missing data, n = 3). No patient ful-
filled the criteria for acquired immune deficiency syndrome.
11/12 patients were receiving ART with all treatment regi-
mens including a nucleoside analogue reverse transcriptase
inhibitor. Only two patients were prescribed PI (see Table I
for further details).

The majority of DOAC use (83.3%) was for acute VTE (3
PE, 4 proximal DVT, 1 distal DVT and 1 long saphenous
vein thrombosis within 3 cm of the saphenofemoral junc-
tion), with three patients commenced on DOAC for sec-
ondary VTE prevention [2 switched from long term warfarin
for previous recurrent VTE and 1 initiated apixaban for sec-
ondary VTE prevention following a portal vein thrombosis
(PVT) diagnosed 2 years prior]. Three patients with acute
VTE had been previously anticoagulated for VTE but were
not on anticoagulation at the time of recurrence (two with
warfarin and one with rivaroxaban). Only 1/9 acute VTE was
associated with a provoking factor (immobilisation associated
with a lower limb fracture). Other VTE risk factors included
obesity (BMI > 30 kg/mz) in 44.4% (n = 4), long haul flight
(>4 h, n=1) and known Factor V Leiden heterozygosity
(n=2). Two patients received 3 months anticoagulation
only; one due to high bleeding risk secondary to cerebral
amyloid angiopathy and the other treated for a provoked dis-
tal DVT. The recommended duration for the remaining
patients was longterm with median duration of follow-up on
DOAC of 14 months (range 3-47).

Dabigatran was prescribed for 6 (50%), rivaroxaban for 3
(25%), apixaban for 2 (16.7%) and edoxaban for one
(8.3%) patient. Potential drug interactions between DOAC
and ART were present in three patients; one patient on efa-
virenz prescribed rivaroxaban, and two patients on PIs (see

doi: 10.1111/bjh.15986

.
b h BRITISH JOURNAL
OF HAEMATOLOGY




Correspondence

"PIoq ur paySiySiy a1e Dy O PAI23[RS [IIM UOTORINUT [eNU)0d [IIM TV JU2AI OU ‘- {BABD BUIA IOLIJUT ‘DYAJ SWUST]
-oqu Areuownd g4 ssoqurory) ura deap ‘A urreday 1ydrom remnosjowr mo] “HMIAT SUIPId[q ‘g SWS[OqUIDOqUIOIY) SNOUIA ‘G A JU[NFLOdNIUE [6I0 1221TP DY ‘AdeIdr) [eraonamue IV

- po 3w (9 ueqexopg LAd 18381 IIARdRQY ‘QuipnaTwe] ‘QuidereasN 1
SISOQUIOIY)
urA [ey1od snoraard
umerpyim ueqexidy ‘ssof [eunsajuronses 10§ wonuaAdld
9 Jnoo0 pawnsaid eruwdeue JuUIDYIP woar dnewoldudsy q pq 8w ¢’z ueqexidy LA ATepuodeg  IIABIS?)[EY QUIQRIDLIIWY ITAOJOUR], 1
pq Swr ¢’z ueqexide
JO asop uonuaAdId AIepu0d3s 0} PaYdIIMS U} pue sAep (T
105 urredexous 03 yoyms Arerodurd ], ‘uonesiferdsoy Surrmbax
L1 eruownaud parmboe Ajrunwos yim pajerdosse sisfidowse] q
wd) Suoy pq Sw ¢ Uy} pue Yoam [ I0J
Pq 8w o1 03 pasearour ueqexidy Ajrernpasoid-1rad sfep ¢ 10y pray HMIN'T Wiy
ueqextdy " (Awo12219154Y 01 1011d 19405 danRIDdOTIad 103 paderd) Suo[ woy paydIIms
¥1 [eadtniar 1] DAJ 3s0d oam [ SISOQUIOIY) SNOUIA Te[ndn( [eura)uf ALA pq Sw ¢ ueqexidy “Id IUIINONY I1ARIS)RY “ITAOJOUD ], “QUIQRIIDINWY 01
- po 3w (o7 ueqexoIeATY LA U1y IN 6
- po 3w (7 ueqEXOIRATY LA U1 IIABDRQY QUIPNATWET ‘ZUSIIARYH '8
- po 3w (7 ueqexoreAry dd  Tae1da)ey IIA0OJOU T, ‘QUIQR)IDLIW L
- pq 8w og1 venediqeq ad IIAOJOUR ], “QUIQRDIIWY ‘ZUIIARJT 9
ULIeJTEM ULID)
Suo[ woy paydIIms IIAOJOUR ], “QUIQEIIILI WY
- pq 8w og1 venediqeq LA U1 ‘IIARURZE)Y ‘TIABUOITY S
surderiaaN
- pq Sw g1 uenediqeq LAQ [pwrxolq ‘IIA0JOUR T, ‘QUIqeIDLIWY ¥
- pq 8w og1 venediqeq LAQ [ewrxorq ZUSITIARJY “TIAOJOUR ], QUIQR)IDIIWT ¢
Juaad st} 3sod sypuowr z1 dn-mofjoj uonemSeodnue pusalje o)
sanunuoy) "duIAYpe pasoiduwr Yym uenediqep o) yoeq paydIIMs
ua) HMINT Pim paSeuewr A[fentu] "uenesiqep panunuodsp Jjs TIAOJOUR ], “QUIQeIIDIIWF
S¢l oy awn YITYM Furmp sypuowr 9 103 dn MO[[0J 03 IS0 "I IUIINIY LA Pq 8w og1 uenediqeq LA U1y IIABUOITY ‘TIABUNIE(] T
SYaM F Jse[ o) I9A0 SOIUIP uone[nSeodnue Je
20UBPUINIE PINUNIUOD PIIM HMINT U0 pajentur-ay -dnewrojdwdse
se sqpuow § 10 wenediqep umunuodsip pajrodar pue gq mou
S¢l M pajuasarday sypuowr [T 10§ dn MO[[0] 03 1SOT “J JULLINONY ALA
UOT)BNISUIW JO SAep 7 ISTY 3y} uo uenediqep Arep aoUo
0] PaONPaI SYIUOW ¢ [eNTUT 12)JY "ULIRJIeM/HMINT O} YDIIMS UEY)
1apel uenediqep Yim 21243s1ad 01 uoIsI(J sproiqy Junsixa-aid
4 umouy] "dn-mo[[oj uonenSeodnUE JUNNOI JB PISOPSIP BISLYLIOUIN g pq Sw g1 uenediqeq LA 21NN QUIQRIDINWY ‘IAOJOUD ], ‘ZUIIIARJT T
(syruou) uondudsa(  yuaAg wwisar HYOd OVvVOdQ 10} uonesrpuy Idv - juened
ovod jo
uonentut
3s0d auurg,

*SJUAAD SISOQUIOIY) SNOUDA JUDLINDAL pue JUIPII[q Jo Arewwung ‘I d[qe],

© 2019 British Society for Haematology and John Wiley & Sons Ltd



Table I for details) prescribed dabigatran (both were
instructed to take dabigatran two hours prior to PlIs). Both
patients attended for dabigatran levels with adequate expo-
sure demonstrated for one (trough level 48.5, expected range
39-95; Gosselin et al, 2018). The other had two undetectable
levels and later admitted he was not taking dabigatran at the
time of testing (see Table I, patient 2). The third patient on
efavirenz and rivaroxaban was treated twice for acute VTE
without early recurrence (the second event occurred
12 months following planned discontinuation of rivaroxa-
ban). He remains on extended rivaroxaban 20mg daily with-
out recurrence (37 months follow up). Efavirenz is an
inducer of CYP3A4 and therefore has the potential to reduce
rivaroxaban levels.

There were two bleeding events, and three recurrent VIEs
(all associated with interruption of anticoagulation), involv-
ing three patients (refer to Table I for further details).

HIV infection is a recognised risk factor for VIE and is
highly prevalent globally. With increasing use of DOACs due
to their established efficacy, safety and greater convenience
compared to conventional anticoagulation, there is a need
for this therapy to be evaluated in the HIV population. Our
experience in 12 patients has been promising and represents
the largest published cohort of patients with HIV treated
with a DOAC for VTE. However, the management is com-
plex and we suggest such patients are managed in a specialist
centre.
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