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Background: The use of low-dose aspirin (LDA) and heparin has improved pregnancy outcomes in women with
antiphospholipid syndrome (APS). However, 20-30% still have adverse outcomes despite treatment. Recent
retrospective studies showed a beneficial effect of hydroxychloroquine (HCQ) in APS due to its anti-
inflammatory, immunomodulatory and antithrombotic properties. Data in refractory obstetric APS (OAPS)
remain scarce and include heterogeneous populations with various concomitant treatments.

Objective: The objective of this study was to assess the impact on the obstetric outcomes of adding HCQ to
classical treatments for women with refractory primary obstetric APS.

Methods: In a retrospective single-centre cohort study, we compared pregnancy outcomes in women with re-
fractory primary OAPS (2004-2019) who received two different treatments in subsequent pregnancies. Group A
received 400 mg HCQ + 60 mg enoxaparin + LDA, while Group B received 60 mg enoxaparin + LDA. The main
outcome was live birth rates, while pregnancy complications (early and late pregnancy losses and placental-
mediated complications) were the secondary outcome.

Results: A total of 101 pregnancies in 87 refractory primary OAPS patients were included. The rate of live-born
babies in Group A (HCQ) was 97.1% (67/69) vs. 62.5% (20/32) in Group B (RR: 1.55 [95% CI, 1.19-2.1]; p <
0.001). Pregnancy complications in Group A were 8.7% (6/69) vs. 37.5% (12/32) in Group B (RR 0.22 [95% CI,
0.15-0.30]; p < 0.001).

Conclusion: Hydroxychloroquine was associated with a higher rate of live births and a lower prevalence of
pregnancy complications in refractory primary obstetric APS. The addition of HCQ to classical treatment may
present a promising approach that needs to be confirmed with prospective studies.

referred to as refractory primary OAPS [5-7]. Poor obstetric outcomes
are associated with the presence of risk factors: a concomitant autoim-

1. Introduction

Obstetric antiphospholipid syndrome (OAPS) is an autoimmune
disease associated with a high rate (70%) of adverse obstetric outcomes
including recurrent early pregnancy losses, foetal deaths, and preterm
deliveries before 34 weeks due to preeclampsia or other causes of
placental insufficiency in the presence of persistent antiphospholipid
antibodies (aPLs) according to the Sydney criteria [1]. Conventional
treatment with low-dose aspirin (LDA) and prophylactic-dose heparin
has dramatically improved adverse outcomes [2-4]. However, 20-30%
of these women still have an obstetric complication despite treatment,

mune disease, history of thrombosis or the presence of triple antibodies
(+), lupus anticoagulant (LA) activity or complement reduction [8-12].
This urges the need to find the most efficacious additional treatment to
improve adverse results [13-15]. Although there are no evidence-based
recommendations yet, several pharmacological strategies are being
used: increased heparin dosages, steroids, intravenous immunoglobulin,
plasma exchange, pravastatin and hydroxychloroquine [16-21]. How-
ever, the best pharmacological approach is still debated.

In recent years, investigations have focused on hydroxychloroquine
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(HCQ), originally an antimalarial drug that has proven to be effective in
systemic lupus erythaematosus (SLE) and other autoimmune diseases
[22,23]. Currently, the use of HCQ is recommended by experts for re-
fractory cases in antiphospholipid syndrome (APS) [24]. HCQ has been
reported to be safe during pregnancy and breastfeeding [25,26]; serious
side effects associated with hydroxychloroquine exposure are very rare
and include cardiac and retinal toxicity [27-29]. The European Medi-
cines Agency has licenced its use for the treatment of APS [30]. The
rationale for HCQ use is based on the new understanding of the patho-
genesis of obstetric APS, which involves placental thrombosis, inflam-
mation, and defective placentation [31,32]. For many years, placental
thrombosis was thought to be the main pathogenic mechanism [33,34].
However, recent data suggest that inflammation is one of the main
mechanisms of aPL-induced maternal morbidity [35,36]. HCQ has been
shown to reduce aPL binding to syncytiotrophoblasts, reduce inflam-
mation and improve trophoblast fusion at the decidual level [37,38].
HCQ also improves Annexin V expression, a natural antithrombotic
shield at the placental level [39,40]. Thus, hydroxychloroquine could be
beneficial in APS treatment due to its anti-inflammatory, immuno-
modulatory and antithrombotic properties.

Very recently, in three retrospective studies, Mekinian, Sciascia, and
Ruffati et al. [41-43] showed that the addition of HCQ to standard
treatment was safe and improved live births and obstetric outcomes in
women with APS or aPL. These studies included heterogeneous pop-
ulations with obstetric and thrombotic APS or women with SLE who
were not always refractory to classical treatment. Moreover, HCQ was
sometimes associated with a variety of concomitant therapies that could
bias the results. Currently, there are two ongoing randomized controlled
trials called “HYPATIA” and “HIBISCUS” trying to assess whether the
addition of HCQ to standard treatment is beneficial to pregnant women
with aPL [44,45].

To date, data in women with refractory primary obstetric APS remain
scarce [46]. The best pharmacological approach in refractory obstetric
APS remains unknown and represents a distressing challenge for phy-
sicians that manage this high-risk population. The purpose of this
retrospective study was to assess the impact of the addition of HCQ on
obstetric outcomes in women with exclusively refractory primary ob-
stetric APS. We selected 101 pregnancies out of eighty-seven women
with obstetric APS and a previous pregnancy failure despite conven-
tional treatment. In the subsequent pregnancies, we compared live birth
rates and obstetric complications between two fixed pharmacological
approaches: an increased enoxaparin dose + LDA versus the addition of
HCQ to this scheme.

2. Methods

This was an observational, retrospective, single-centre cohort study.
We compared the outcome of 101 pregnancies treated with the addition
of HCQ versus conventional treatment with a higher enoxaparin dose in
pregnant women with obstetric APS who had previously suffered an
obstetric complication despite classical treatment.

The electronic clinical records of patients who attended the Throm-
bophilia and Pregnancy Loss clinic between January 2004 and
December 2019 were searched. The Institutional Review Board of the
Austral University Hospital approved the design of this retrospective
observational study, and patients signed an informed consent form
allowing their clinical records to be reviewed and data used for scientific
analysis.

2.1. Inclusion criteria

After careful chart review, we selected Caucasian women (20-43
years old) with primary obstetric antiphospholipid syndrome (OAPS),
according to the 2004 Sydney international consensus criteria [1], who
had been refractory to classical treatment (LDA+ enoxaparin 40 mg) in
their previous pregnancies and who, in subsequent pregnancies,
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received one of the two following pharmacological strategies: 100/150
mg aspirin + 60 mg enoxaparin daily or the addition of 400 mg enox-
aparin daily to this scheme. To obtain a homogeneous population, we
exclusively included women with primary obstetric APS. All patients
suffered obstetric failure after an OAPS diagnosis was made despite
conventional treatment; thus, these patients were considered to have
refractory OAPS. Refractory obstetric APS was diagnosed when any of
the following pregnancy complications occurred under classical treat-
ment: early (<10 weeks) or late (>10 weeks) pregnancy loss of a normal
foetus (karyotype, morphological or by ultrasound) or unknown cause;
placental-mediated complications: preeclampsia (PE) (arterial blood
pressure >140/90 mm Hg and proteinuria >3 g/24 h); intrauterine
growth restriction (IUGR): postnatal birth weight less than the 10th
percentile; abruptio placentae; or preterm delivery before 34 weeks due
to PE or other cause of placental insufficiency. As we wanted to exclu-
sively evaluate the refractory primary obstetric APS subgroup, we only
included women who had obstetric (not thrombotic) complications
under classical treatment.

2.2. Exclusion criteria

We excluded patients with any of the following criteria: women
allergic to hydroxychloroquine; women with other autoimmune diseases
that required concomitant treatments such as steroids or immunoglob-
ulin; twin pregnancies; and women with thrombotic events; all of these
subgroups are associated with other concomitant risks that could bias
results.

Laboratory tests were performed at the same core laboratory. Lupus
anticoagulant detection was performed using dilute Russell's viper
venom and LA-sensitive activated partial thromboplastin time as
screening tests and confirmed with appropriate tests according to in-
ternational guidelines (Instrumentation Laboratory) [47]. Anti-
cardiolipin (ACL) antibodies and anti-p2-glycoprotein I (B2GPI) anti-
bodies were determined using ELISA (Orgentec Diagnostika). The cut-off
values for the 99th percentile in our population were 20 UGPL/UMPL
for IgG and IgM ACL and 20 U/ml for IgG and IgM anti-p2GPI antibodies.

For each patient, data were collected as follows: APS characteristics,
age, weight, aPL profile, triple positivity, complement deficiency (C3,
C4), APS + inherited thrombophilia, presence of other autoantibodies
(antinuclear antibodies, anti-DNA, anti SS-Ro, Anti SS-La), and history
of mother's morbidity (diabetes, smoking, chronic hypertension, history
of thrombotic event).

The recorded pregnancy complications in the previous pregnancy
with classical treatment included early or late pregnancy loss, PE, IUGR,
and preterm delivery due to placental insufficiency. The data recorded
from subsequent pregnancies included treatment characteristics, live
births, and obstetric complications (early <10 weeks or late >10 weeks
pregnancy loss; placental mediated complications: preeclampsia, intra-
uterine growth restriction, placental abruption; premature delivery
before 34 weeks due to placental insufficiency and neonatal outcomes:
gestational age and neonatal weight at delivery).

In the following pregnancies (index pregnancies) after obstetric
failure had occurred despite classical treatment, women were divided
into two groups according to their risk profiles and received one of the
two fixed pharmacological treatments: Group A (400 mg HCQ + 100/
150 mg aspirin + 60 mg enoxaparin daily) or Group B (100/150 mg
aspirin + 60 mg enoxaparin daily). Both groups received 100 mg aspirin
daily at 8 PM, begun preconceptionally and continued during pregnancy
until the 36th week of gestation. Women at high risk of developing
preeclampsia according to their first trimester PE screening (risk of PE
before 34 weeks >1:150) were switched to 150 mg aspirin daily [48].
Both groups received enoxaparin 60 mg daily since pregnancy was
confirmed (instead of 40 mg as used in their previous pregnancies), a
real-life practice being used for many years in refractory cases. Addi-
tionally, Group A started with 200 mg HCQ once a day at least two
months before pregnancy and 200 mg twice daily since pregnancy was
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achieved and throughout the entire pregnancy period. Considering that
there are no evidence-based recommendations regarding the effective-
ness and/or dosage of HCQ in APS refractory cases, this scheme was
based on the available data at the moment the study began and the
authors' clinical experience in the field. Before receiving HCQ, patients
were examined and had a normal visual field, normal liver enzymes and
a normal electrocardiogram. None of the patients received another
concomitant drug, such as steroids or a higher dose of enoxaparin other
than 60 mg/daily.

2.3. Group A: exposed to hydroxychloroquine

Between January 2004 and December 2019, 69 pregnancies
occurred in fifty-six patients with a median age of 35 (21-42 years) who
were treated with HCQ + LDA + enoxaparin. Hydroxychloroquine was
given to the highest-risk group. Indications for HCQ included women
who had suffered the most severe obstetric complications in their pre-
vious pregnancies despite conventional treatment: foetal death beyond
20 weeks (stillbirth), preeclampsia, intrauterine growth restriction,
preterm delivery due to placental insufficiency and those who had the
highest-risk laboratory profile: triple positivity and complement defi-
ciency. All the patients in this group were treated with 200 mg HCQ
daily starting at least 2 months before pregnancy and 400 mg daily since
pregnancy began, plus 60 mg enoxaparin daily since pregnancy was
confirmed. Eleven patients were switched from 100 mg to 150 mg
aspirin daily after the 12th week because they had a high risk of
developing preeclampsia. None of the patients received steroids or
immunoglobulin during the index pregnancy. Two patients developed
cutaneous allergies and were excluded from the study.

2.4. Group B (not exposed to HCQ)

Between January 2004 and December 2019, 32 pregnancies
occurred in thirty-one patients with a median age of 34 (21-42 years)
who were treated with LDA + 60 mg enoxaparin daily. This group
included women who had a history of less severe complications in
previous pregnancies under conventional treatment and a lower-risk
laboratory profile. Women in this group had undergone only preg-
nancy losses before 20 weeks. None of the patients in this group had
suffered a stillbirth or any placental-mediated complication (PE, IUGR)
under classical treatment. We included 1 woman with triple positivity
who refused to take HCQ because she was concerned about its potential
side effects. In their subsequent pregnancies, all of them were treated
with 60 mg enoxaparin daily + 100 mg aspirin daily at 8 PM. Two pa-
tients (6%) were switched from 100 mg to 150 mg aspirin in the 12th
week due to a high risk of developing preeclampsia according to their PE
screening.

The primary outcome was the live birth rate. The secondary outcome
included pregnancy complications: early and late pregnancy losses and
placental-mediated complications, such as PE, IUGR, and abruptio
placentae.

2.5. Statistical analysis

To identify potential confounders, we evaluated the association of
each variable with the groups receiving or not receiving HCQ and the
main outcomes (live births and obstetric complications: early or late
pregnancy loss, PE, IUGR, abruptio placentae). Continuous variables
were analysed using t-tests or Wilcoxon rank tests according to their
distribution; categorical outcomes were evaluated with X* and Fisher
exact tests. We included age, weight, aPL profile (LA, ACA, Anti 82 GP1),
triple positivity, complement deficiency, APS + inherited thrombo-
philia, the presence of other autoantibodies (antinuclear antibodies,
anti-DNA, anti SS-Ro, Anti SS-La, anti SM), and the history of the
mother's morbidity (diabetes, smoking, chronic hypertension, and his-
tory of thrombotic events).
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Then, after obtaining the crude association between HCQ and the
main outcomes, variables showing a p value <0.2 in the initial screening
were included one by one in a multiple regression model to adjust for
potential confounders. In addition, since the exposure of interest was an
intervention not randomly assigned, we also used propensity score (PS)
matching to adjust for group differences and reduce confounding bias
[49-51]. The PS is a measure of the probability that an individual is in
the “treated” (HCQ) group given her background characteristics. Con-
ditional on the PS, it is expected that the distribution of observed
baseline covariates will be similar between treated and untreated sub-
jects. Finally, to estimate the treatment effect of HCQ, we also used in-
verse probability weighting regression adjustment (IPWRA) as a strategy
for causal inference in the context of an observational study.

3. Results

Between 2004 and 2019, 148 out of 754 pregnancies in women with
APS at our facility had an adverse obstetric outcome despite conven-
tional treatment, and 128 of them decided to have a subsequent preg-
nancy. Our final cohort included 101 pregnancies from 87 patients with
refractory primary obstetric APS. As shown in Fig. 1, in the subsequent
pregnancies after failure with classical treatment, 69 pregnancies
(Group A) were treated with 400 mg HCQ + LDA + LMWH 60 mg/day,
while 32 pregnancies (Group B) received LDA + LMWH at 60 mg/day.

We excluded 8 patients with pregnancy losses with abnormal kar-
yotype foetuses. Other causes of exclusion were concomitant treatments
with steroids or immunoglobulin (n = 11); therapeutic heparin dose (n
=5); associated APS (SLE, rheumatoid arthritis, Sjogren) (n = 6); allergy
to HCQ (n = 2); women who received HCQ but did not have a previous
obstetric failure under conventional treatment (n = 2); and women who
did not meet strict criteria for obstetric APS (n = 7).

As described in Table 1, the patients' clinical characteristics were
similar in both groups. They were all Caucasian women with primary
obstetric APS who had been refractory to classical treatment in their
previous pregnancies. No significant differences were seen between the
groups with regard to age, weight, cardiovascular risks or history of
thrombosis. Group A had a higher-risk laboratory profile: lupus anti-
coagulant (92.8% in Group A vs. 67.7% in Group B), triple positivity
(12.5% vs. 3.2%) and complement deficiency (14.2% in Group A vs. 0%
in Group B) were more prevalent in Group A than in Group B, although
they failed to reach statistical significance.

Table 2 shows that a history of pregnancy complications in a previ-
ous pregnancy under classical treatment was more severe in Group A: 13
patients (23.2%) had suffered a late pregnancy loss >10 weeks under
conventional treatment, 7 had stillbirths vs. 6 patients (19.3%) who had
a pregnancy loss before 20 weeks in Group B. Nine patients in Group A
(14.7%) had a history of placental-mediated complications (pre-
eclampsia, intrauterine growth restriction) despite classical treatment.
Group B included only women with pregnancy losses before 20 weeks
under classical treatment; there were no stillbirths and no placental-
mediated complications in this group's previous pregnancies. There
was no significant difference observed in the prevalence of early preg-
nancy loss <10 weeks between the two groups (67.8% in Group A vs.
80.6% in Group B).

As we can see in Table 3, in the subsequent pregnancies (index
pregnancies) after failure with standard treatment, Group A (the highest
risk group) was treated with 400 mg HCQ + 60 mg enoxaparin + LDA,
and Group B was treated with 60 mg enoxaparin + LDA. Hydroxy-
chloroquine exposure was associated with a higher rate of live births:
97.1% (67/69) in Group A vs. 62.5% (20/32) in Group B, p < 0.001, and
a lower incidence of pregnancy complications: 8.7% (6/69) in Group
A vs. 37.5% (12/32) in Group B, p < 0.001. When analysed individually,
there was a significantly lower incidence of early pregnancy losses
before 10 weeks in Group A: 2.8% (2/69) vs. 34.3% (11/32) in Group B;
p < 0.001. One foetal death at the 12th week occurred in Group B
(3.1%). There were no stillbirths and no placental abruption. There were
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754 Pregnancies with conventional APS treatment:
LDA + LMWH 40 mg

148 Refractory cases

101 subsequent pregnancies

HCQ 400 mg + LDA + LMWH 60 mg

69 pregnancies

a 3\

LDA + LMWH 60 mg

32 pregnancies

I

I

97.1% Live Born Babies
(67/69)

62.5% Live Born Babies
(20/32)

8.7% Pregnancy complications
(6/69)

37.5% Pregnancy complications
(12/32)

(.

Fig. 1. Flowchart showing the distribution of treatments in subsequent pregnancies in patients with refractory primary obstetric antiphospholipid syndrome.
APS: antiphospholipid syndrome; LDA: low-dose aspirin; LMWH: low molecular weight heparin; HCQ: hydroxychloroquine.

no thrombotic complications (deep venous thrombosis or pulmonary
embolism) in either group. The median gestational age at delivery was
38 weeks in both groups, and no significant difference was observed in
birth weights at delivery between the two groups (3191 g in Group A vs.
3262 g in Group B). Placental-mediated complications (PE and IUGR)
occurred only in Group A (5.7%, 4/69), although this study was not
powered to analyse individual complications.

In a secondary analysis, we compared placental-mediated compli-
cations in Group A before HCQ exposure (in previous pregnancies) and
in the subsequent index pregnancies with HCQ. The addition of HCQ to
classical treatment was associated with a significantly lower prevalence
of placental-mediated complications (14.7 vs. 5.4%, p < 0.05) and a
lower prevalence of preterm delivery before 34 weeks due to placental
insufficiency (8.1 vs. 1.3%; p = 0.045).

In the final logistic regression model, we included the age, lupus
anticoagulant (LA), APS + inherited thrombophilia, complement defi-
ciency and triple (+) status of individuals to adjust the impact of HCQ on
the odds of live births. The model showed good calibration (Hosmer
Lemeshow test p = 0.43) and discrimination (AUC 0.84). Since this was a
retrospective cohort study with common outcomes, we used the
adjusted OR obtained from the logistic regression to estimate the cor-
responding adjusted relative risks to facilitate the interpretability of the
main results [52]. Hence, the adjusted relative risk (RR) for live births
was 1.55 (95% confidence interval, 1.19-2.1; p < 0.001), and for ob-
stetric complications, the RR was 0.22 (95% CI: 0.15-0.30; p < 0.001).
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Finally, using PS matching and IPWRA as alternative methods to adjust
for confounders, the estimated adjusted treatment impact of HCQ
showed an absolute increase in live births of 31% (95% CI: 14%—-48%)
and an absolute reduction in obstetric complications of —28.8% (95%
CI: [-10.9%]-[—46.6%]).

Hydroxychloroquine was well tolerated during the treatment period.
Two women had mild cutaneous reactions that appeared during the first
month of HCQ treatment and discontinued the treatment. One baby was
born with cleft lip in Group A. No severe bleeding was observed with 60
mg of enoxaparin.

4. Discussion

In our cohort, the addition of HCQ in refractory patients with pri-
mary obstetric APS was associated with a higher rate of live births and a
lower frequency of pregnancy complications.

To the best of our knowledge, this is the first retrospective study
performed exclusively with primary refractory obstetric APS comparing
obstetric outcomes with and without the addition of HCQ to conven-
tional treatment without associated steroids or immunoglobulin.

The most interesting finding was observed in the high rate of live
births in the HCQ group (97.1% Group A vs. 62.5% Group B, p < 0.001).
The number of pregnancy complications was also lower in the HCQ
group (8.7 vs. 37.5% in Group B, p < 0.001), although Group A repre-
sented the highest-risk population with a history of the most severe
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Table 1
Patient characteristics in Group A (treated with HCQ + LDA + LMWH 60 mg)
and Group B (treated with LDA + LMWH 60 mg).
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Table 3
Pregnancy outcomes in the index pregnancy with (HCQ + LDA + LMWH 60
mg) or (LDA + LMWH 60 mg).

Patient characteristics Group A % Group B (no %
(HCQ) HCQ)
Patients refractory to 56 100 31 100
conventional treatment, n
Pregnancies, n 69 32
Pregnancies per woman 1-3° 1-2°
Caucasian 56 100 31 100
Age, years, mean (SD) 35.3(3.7) 34.4(4.5)
Lupus Anticoagulant 52 92.8 21 67.7
Anticardiolipin antibodies 11 19.6 9 29
1gG/IgM, n
Anticardiolipin antibodies 45.8 49.9
1gG/IgM, median range (20-166)/ (21-100)/
(SD) 24.4 (20-45) 47.3 (21-80)
Antip2-glycoprotein I 1gG/ 8 14.2 2 6.4
IgM, n
Antip2-glycoprotein I 1gG/ 104 104
IgM, median range (SD) (20-202)/ (47-161)/0
314 (24-189)
Triple Antibodies (+) 7 125 1 32
Complement deficiency (C4 8 14.2 0 0
< 16)
Anti SSA-Ro (+) 2 0.03 0 0
Primary APS 56 100 31 100
APS+ inherited 4 7.1 1 3.2
thrombophilia
Chronic hypertension 3 5.3 1 3.2
Diabetes mellitus 5 8.9 1 32
Smoking tobacco 1 j 574 0 0
History of 1 1.7 1 3.2
thrombosis-+obstetric
event
Weight, kg (SD) 65 (48-93) 68 (50-96)

LDA: low-dose aspirin; LMWH: low molecular weight heparin; HCQ: hydroxy-
chloroquine; SD: standard deviation; Ig: immunoglobulin; APS: anti-
phospholipid syndrome.

2 Group A: 9 women with 2 pregnancies, 2 women with 3 pregnancies.

b Group B: 1 woman with 2 pregnancies.

Table 2
History of pregnancy complications in the previous pregnancy under classical
treatment (both groups had received LDA + LMWH at 40 mg).

Previous failure with LDA + 40 mg Group A % Group B %
LMWH 56 31
patients patients
Thrombotic complications, n 0 0 0 0
Obstetric complications, n 56 100 31 100
Pregnancy loss 51 91 31 100
Early pregnancy losses < 10 weeks 38 67.8 25 80.6
Pregnancy losses > 10 weeks 13% 23.2 6 19.3
Preterm delivery < 34 weeks due to 5 8.9 0 0
PE or IUGR
Placental mediated complications: 9 16 0 0
(PE, IUGR)

LDA: low-dose aspirin; LMWH: low molecular weight heparin; PE: preeclampsia;
IUGR: intrauterine growth restriction.
2 n: 7 stillbirths.

pregnancy complications under conventional treatment in previous
pregnancies. When analysed individually, the most significant differ-
ence was found in the lower rate of pregnancy losses before 10 weeks in
Group A. Our results could be explained by the fact that hydroxy-
chloroquine may improve pregnancy outcomes, especially in women
with recurrent pregnancy losses refractory to conventional treatment, as
suggested by Hunt [53].

Our findings agree with three clinical studies that reported better live
birth rates and pregnancy outcomes in women treated with the addition
of HCQ. Mekinian et al. [41] reported that pregnancy losses decreased
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Pregnancy Group A % Group B (no % p value
outcomes with (HCQ) 69 HCQ) 32
(LDA + 60 mg pregnancies pregnancies
LMWH) + HCQ
Live born babies, n 67 97.1 20 62.5 <0.001
Any obstetric 6 8.7 12 37.5 <0.001
complication, n
Pregnancy losses,n 2 28 12 375 <0.001
Early pregnancy 2 2.8 11 34.3 <0.001
losses <10 weeks
Pregnancy losses 0 0 1 3.1
>10 weeks
Gestational age at 38.1(1.4) 38.4(1.1)
delivery, weeks
Weight at delivery 3191 (314.7) 3262 (293.8)
mean, g (SD)
Placental mediated 4" 57 0 0
complications
(PE, IUGR), n

LDA: low-dose aspirin; LMWH: low molecular weight heparin; HCQ: hydroxy-
chloroquine; SD: standard deviation; PE: preeclampsia; IUGR: intrauterine
growth restriction.

2 Preeclampsia n = 1; Intrauterine Growth Restriction n = 3.

from 81 to 19% (p < 0.05) with the addition of HCQ. Sciascia et al. [42]
showed that the use of HCQ in women with persistent aPL was associ-
ated with an increased rate of live births (67 vs. 57%, p = 0.05) and a
lower rate of pregnancy complications (47 vs. 63%, p = 0.004). Ruffatti
et al. [43] reported that HCQ 400 mg/daily beginning preconceptionally
was more efficacious than other oral treatments in improving live birth
outcomes in refractory obstetric APS. In these previous studies, HCQ was
used alone or combined with steroids or immunoglobulins. Some
included patients had thrombotic APS or SLE or represented a high-risk
APS population without any previous failure with classical treatment.

The main strength of our study is that it was performed in a homo-
geneous population of entirely primary refractory obstetric APS women.
We included purely obstetric APS cases because, according to recent
understanding, they may represent a different subset than thrombotic
APS cases, with different pathogenic mechanisms and risk factors, as
suggested by Alijotas-Reig et al. [35].

The other important fact is that we compared only two strict phar-
macological approaches: an increased enoxaparin dose + LDA vs. the
addition of HCQ to this scheme, with no other concomitant drugs or
different enoxaparin dosages that could bias results. Moreover, our
cohort was diagnosed and treated at a single centre using only one core
laboratory according to current international guidelines, reducing lab-
oratory tests and management bias. Furthermore, we evaluated the as-
sociation between hydroxychloroquine and obstetric outcomes in a very
high-risk refractory primary obstetric APS population, including a his-
tory of severe pregnancy complications under classical treatment.

We acknowledge that one of the study's limitations is its retrospec-
tive nature. Second, the prevalence of lupus anticoagulant, triple (+),
complement deficiency and worse pregnancy complications under
classical treatment was higher in the HCQ group. We are aware that this
might represent a bias when data are analysed. This was a retrospective
study in which the indication of HCQ was for the highest risk population.
However, since the exposure of interest was an intervention not
randomly assigned, the association of HCQ with better pregnancy out-
comes was confirmed after multivariate analysis, supporting the
strength of our results.

In conclusion, the addition of HCQ was associated with a signifi-
cantly higher rate of live births and a lower rate of pregnancy compli-
cations, although patients receiving HCQ represented the highest-risk
group.

Although these preliminary results should be interpreted with



M. Gerde et al.

caution, adding hydroxychloroquine to classical treatment was associ-
ated with a beneficial impact on pregnancy outcomes in women with
obstetric APS. HCQ seems to be a promising approach in refractory
primary OAPS that needs to be confirmed with prospective studies.
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