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What is the role of hydroxychloroquine in reducing thrombotic
risk in patients with antiphospholipid antibodies?
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A 35-year-oldman presents with an acute unprovoked deep vein thrombosis of the left lower extremity. He is treated with
anticoagulation and elects to discontinue treatment after 6 months. He subsequently develops polyarthralgias, fatigue,
and a malar rash, and a diagnosis of systemic lupus erythematosus is made based on laboratory and clinical findings.
Additional laboratory testing reveals persistent triple positive antiphospholipid antibodies, including lupus anticoagulant,
high titer anticardiolipin antibodies, and anti–b2-glycoprotein I antibodies. The patient is reinitiated on anticoagulation, and
the patient’s rheumatologist inquires if the addition of hydroxychloroquine could help to prevent recurrent thrombosis.

Learning Objective

• Review the evidence supporting the use of hydroxychloroquine
for primary and secondary prevention of thrombosis in patients
with persistently positive antiphospholipid antibodies

Discussion
Antiphospholipid syndrome (APS) is diagnosed when a patient fulfills
both the laboratory and clinical international classification criteria for
APS.1 Patients meet the laboratory criteria if they have $2 positive
tests for an antiphospholipid antibody (aPL; including lupus antico-
agulant, anticardiolipin antibody, and/or anti–b2-glycoprotein I
antibody) measured $12 weeks apart. Clinical criteria include either
arterial or venous thrombosis or pregnancy morbidity.1 Patients with
APS have a high risk of recurrent thrombosis, and the current standard
of care for these patients is long-term anticoagulation.2 However,
despite adequate anticoagulation, up to 5% to 10% of patients with
APS may have recurrent thrombosis.2,3 Additionally, the optimal
management of patients with persistently positive aPL and no history
of thrombosis remains unclear.4 This problem is especially relevant in
patients with systemic lupus erythematosus (SLE), where$1 aPLs are
identified in 11% to 86% of patients with SLE5 and may be associated
with an increased risk of thrombosis.6,7 Preventing recurrent throm-
bosis in a patient with APS (secondary prevention) and preventing
a first-episode thrombosis in a patient with aPL (primary prevention)
using a nonanticoagulant agent that reduces thrombotic risk without
increasing bleeding risk is therefore of great interest.

One such agent is hydroxychloroquine (HCQ), an antimalarial drug
with anti-inflammatory and immunomodulatory properties. It is one
of the first-line agents in the treatment of SLE. HCQ is effective in
reducing joint pain and inflammation in these patients and is well
tolerated with few side effects.8 Previous studies have demonstrated
that HCQ blocks platelet aggregation and adhesion, improves cholesterol
profiles,9 and lowers the odds of having a persistently positive aPL.10

Early reports suggested a protective effect of HCQ in reducing

thromboembolic complications in patients with SLE.11 Subsequent
studies have evaluated HCQ for primary and secondary prevention of
thrombosis in patients with aPL, with or without SLE.

To evaluate the evidence supporting HCQ for the prevention of
thrombosis in patients with aPL, we conducted a PubMed search using
the terms “Hydroxychloroquine” and “Thrombosis” and “Anti-
phospholipid Antibodies” or “Antiphospholipid Syndrome” or “aPL”
(search completed June 18, 2016). Our primary outcome was the in-
cidence of thrombosis in aPL-positive patients treated with HCQ
compared with the incidence in non–HCQ-treated aPL-positive patients.
We excluded non–English language studies and studies with pregnancy
morbidity as the only reported outcome. Our search yielded 77 unique
articles, of which 66were excluded after title and abstract review (5 non-
English, 9 pregnancy-related outcomes, 6 nonhuman studies, 13 without
reported thrombotic outcomes, and 33 reviewswithout original data). Of
the remaining 11 articles, 5 were excluded after reviewing the manu-
scripts (3 reviews, 1 did not report thrombotic outcomes, and 1 did not
provide data on HCQ use). The references cited in the review articles
revealed an additional 5 manuscripts. Therefore, a total of 11 studies
were included in this review: 4 prospective studies,12-15 6 retrospective
studies,6,7,16-19 and 1 patient-level meta-analysis.20 There were no
randomized controlled trials. All studies combined arterial and venous
thrombosis as the thrombosis outcome of interest.

Table 1 summarizes the 11 included studies. The majority (n5 9) of
the studies assessed HCQ for primary prevention of thrombosis in
patients with SLE. Almost all studies reported the hazard ratio (HR)
or odds ratio (OR) of thromboembolism in patients on HCQ (at any
time) compared with patients who never used HCQ, with 4 studies
reporting these data stratified by aPL status (positive compared with
negative aPL).6,16,17,20 Among the 9 studies in patients with SLE,
5 showed a significant reduction in thrombosis in patients who used
HCQ at any time during the study period (Table 1). The reported OR
or HR in these studies ranged from 0.21 to 0.99. Among the 4 studies
that did not achieve statistical significance, the point estimates all
suggested a trend toward reduction of thrombosis among HCQ
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users.12,13,16,20 In a retrospective cohort of patients with SLE and
aPL, 11% of patients who had been on HCQ at any time during the
study developed thrombosis, compared with 20% of those who never
took HCQ.16 Although this risk reduction was not statistically
significant, most patients (72%) in the HCQ group who developed
thrombosis had events prior to starting HCQ. For the 4 studies
stratified by aPL status,6,16,17,20 only results pertaining to patients
with positive aPL in these studies are summarized in Table 1. Two
studies demonstrated a significant reduction of the risk of thrombosis
in HCQ users.6,17 Although the other 2 did not meet statistical sig-
nificance, they again showed a trend toward a risk reduction.16,20 Based
on these data, the 14th International Congress on APS Treatment Task
Force has recommended HCQ use in all patients with SLE and positive
aPL testing.21 Our review of the evidence supports this recommen-
dation as grade 2B, based on the lack of randomized controlled trials.

Of the 2 remaining studies included in our review, one was a primary
prevention study in aPL-positive patients (without a history of
thrombosis)19 and the other was a secondary prevention study in pa-
tients with APS.15 The first study was a retrospective cross-sectional
study comparing HCQ use in patients with APS (positive aPL with
thrombosis) to aPL-positive patients without thrombosis. The study
revealed that the use of aspirin and/or HCQ was associated with
a decreased risk of thrombosis in aPL-positive patients based on logistic
regression analysis.19 However, this study was limited by a small
sample size, retrospective design, unbalanced patient characteristics in

each group, and the combined analysis of aspirin with HCQ, so the
results should be interpreted with caution. The second study was
a prospective nonrandomized trial investigating the role of HCQ for
secondary prevention of thrombosis in patients with primary APS (note
that none of these patients had underlying SLE). Forty patients were
enrolled into 2 groups: standard oral anticoagulation or oral anti-
coagulation plus HCQ 400 mg daily.15 After 3 years of treatment, the
incidence of recurrent thrombosis was markedly different: 30% in pa-
tients treatedwith standard anticoagulation comparedwith 0% in patients
treated with a combination of anticoagulation and HCQ (HR, 2.4;
95% confidence interval [CI], 1.3-4.1; P, .005). The 2 groups did not
differ significantly in other risk factors for thrombosis. This remains
the only prospective study using HCQ as an adjunct to anticoagulation
for secondary prevention of VTE in patients with APS. Although
intriguing, these results should be confirmed in future prospec-
tive trials.

The role of HCQ for the primary prevention of thrombosis in patients
with positive aPL in the absence of SLE remains unclear. As well, the
role of HCQ for the secondary prevention of thrombosis in patients
with SLE is also unclear, as many patients with SLE already receive
HCQ, and there are no clinical studies specifically addressing thrombotic
rates in patients with SLE receiving, and not receiving, HCQ. A clinical
trial examining HCQ use for primary prevention of thrombosis in aPL-
positive patients without autoimmune disease (#NCT01784523) was
terminated prematurely in 2015 due to a low recruitment rate, a

Table 1. Summary of studies investigating HCQ use in patients with aPL, with and without SLE

Author/year Study design N
aPL measurements

(positive rate)
% of HCQ or use of

antimalarials
Intervention/
comparison Results (thrombosis rate)

SLE, primary prevention
Wallace et al
199316

Retrospective
cohort

96 NA (100% positive) NA HCQ ever use vs no
use

11% in HCQ users vs 20% in
nonusers

Ho et al 200512 Prospective cohort 442 $1 (positivity rate NA) NA HCQ ever use vs no
use

OR 0.54 (95% CI, 0.30-0.95)
(univariate)*

Mok CC et al
200513

Prospective cohort 625 $1 (38.4% positive) NA HCQ ever use vs no
use

OR0.73 (95%CI, 0.38-1.40)*,†

Mok MY et al
200517

Retrospective
cohort

83 $2, $6 weeks apart
(100% positive)

55.9% HCQ ever use vs no
use

HR 0.21 (95% CI, 0.06-0.81)

Ruiz-Irastorza
et al 200614

Prospective
cohort

232 $1 (45.6% positive) 64% Antimalarials‡ ever
use vs no use

HR 0.28 (95% CI, 0.08-0.90)*

Tektonidou et al
20096

Retrospective
case-control

144 $2, $12 weeks apart
(100% positive)

70% HCQ ever use vs no
use

HR per month of use:
0.99 (95% CI, 0.98-1.00)

Kaiser et al
20097

Retrospective
cohort

1930 $1 (27% positive) 80% HCQ ever use vs no
use

HR 0.67 (95% CI, 0.50-0.90)*

Jung et al
201018

Retrospective,
nested
case-control

162 $1 (27.4% positive) 32.7% Antimalarials‡ ever
use vs no use‡

OR 0.32 (95% CI, 0.14-0.74)
(multivariate)*

Arnaud et al
201520

Patient level
meta-analysis

192 NA (100% positive) 43.8% HCQ ever use vs no
use

HR: 0.67 (95%CI, 0.34-1.32)§

aPL, positive primary prevention
Erkan et al
200219

Retrospective,
cross-sectional

133 $2, $6 weeks apart
(100% positive)

Use of HCQ: 4/77 (5.2%) APS patients vs 21/56 (37.5%) asymptomatic
aPL-positive patients (P , 0.001)

APS, secondary prevention
Schmidt-Tanguy
et al 201315

Prospective
nonrandomized

40 $2, $12 weeks apart 50% HCQ plus OA vs
OA only

0% in HCQ users vs 30% in
nonusers (P 5 .0086)

NA, not available/unknown; OA, oral anticoagulation.
*OR/HR was calculated by including all study patients, only some of whom were aPL positive. OR/HR not marked by an asterisk were based on only patients with positive aPL.
†For venous thrombosis only. The arterial thrombosis rate was reported to be similar (data not shown).
‡Antimalarials include HCQ or chloroquine or both.
§The study included a total of 497 patients, but the only available HR for HCQ use was calculated from the 192 patients with SLE.
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manufacturing shortage, and a price increase in HCQ. It is unlikely that
such a large-scale study will be undertaken again in the near future.

Summary
In patients with SLE and persistently positive aPL, we recommend
HCQ for the primary prevention of thrombosis (grade 2B). In pa-
tients without SLE but persistently positive aPL, we recommend
against the routine use of HCQ as primary prevention of thrombosis,
given the lack of evidence (grade 2C). Although there is no direct
evidence supporting HCQ for the secondary prevention of throm-
bosis in patients with SLE and APS, HCQ is often used as part of the
standard treatment regimen for SLE. Although HCQ may reduce
thrombotic risk in these patients, in the absence of specific studies,
we have not provided a recommendation for this group of patients. In pa-
tients without SLE but with APS, we recommend against the routine use
of HCQ as secondary prevention of thrombosis (grade 2C). However,
consideration may be given on a case-by-case basis, given the low
toxicity of HCQ and potential benefits.21

For the patient illustrated in the clinical vignette, the diagnosis of
SLE and the well-tolerated nature of HCQ support initiation of HCQ,
in conjunction with anticoagulation for the management of APS.
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