
1174  |     J Thromb Haemost. 2021;19:1174–1185.wileyonlinelibrary.com/journal/jth

Received: 14 October 2020  | Accepted: 1 March 2021

DOI: 10.1111/jth.15290  

J T H  I N  C L I N I C

Antithrombotic therapy to prevent recurrent pregnancy loss in 
antiphospholipid syndrome— What is the evidence?

Eva N. Hamulyák1  |   Luuk J. J. Scheres1,2  |   Mariëtte Goddijn3  |   
Saskia Middeldorp1,2

This is an open access article under the terms of the Creative Commons Attribution- NonCommercial License, which permits use, distribution and reproduction 
in any medium, provided the original work is properly cited and is not used for commercial purposes.
© 2021 The Authors. Journal of Thrombosis and Haemostasis published by Wiley Periodicals LLC on behalf of International Society on Thrombosis and 
Haemostasis

1Department of Vascular Medicine, 
Amsterdam Cardiovascular Sciences, 
Amsterdam UMC, University of 
Amsterdam, Amsterdam, the Netherlands
2Department of Internal Medicine & 
Radboud Institute of Health Sciences 
(RIHS, Radboud University Medical 
Center, Nijmegen, the Netherlands
3Center for Reproductive Medicine, 
Department of Obstetrics and 
Gynecology, Amsterdam UMC, University 
of Amsterdam, Amsterdam, the 
Netherlands

Correspondence
Prof. dr. Saskia Middeldorp, Department 
of Internal Medicine, Radboud University 
Medical Center, PO Box 9101, 6500 
HB Nijmegen (huispost 463), Geert 
Grooteplein 10, 6525 GA Nijmegen, the 
Netherlands.
Email: Saskia.Middeldorp@radboudumc.nl

Summary
Aspirin and heparin are widely used to reduce the risk of recurrent pregnancy loss in 
women with antiphospholipid syndrome. This practice is based on only a few interven-
tion studies, and uncertainty regarding benefits and risk remains. In this case- based 
review, we summarize the available evidence and address the questions that are most 
important for clinical practice. We performed a systematic review of randomized con-
trolled trials assessing the effect of heparin (low molecular weight heparin [LMWH] or 
unfractionated heparin [UFH]), aspirin, or both on live birth rates in women with per-
sistent antiphospholipid antibodies and recurrent pregnancy loss. Eleven trials includ-
ing 1672 women met the inclusion criteria. Aspirin only did not increase live birth rate 
compared to placebo in one trial of 40 women (risk ratio [RR] 0.94; 95% confidence 
interval [CI] 0.71– 1.25). One trial of 141 women reported a higher live birth rate with 
LMWH only than with aspirin only (RR 1.20; 95% CI 1.00– 1.43). Five trials totaling 
1295 women compared heparin plus aspirin with aspirin only. The pooled RR for live 
birth was 1.27 (95% CI 1.09– 1.49) in favor of heparin plus aspirin. There was signifi-
cant heterogeneity between the subgroups of LMWH and UFH (RR for LWMH plus 
aspirin versus aspirin 1.20, 95% CI: 1.04– 1.38; RR for UFH plus aspirin versus aspirin 
1.74, 95% CI: 1.28– 2.35; I2 78.9%, p = .03). Characteristics of participants and adverse 
events were not uniformly reported. Heparin (LMWH or UFH) plus aspirin may im-
prove live birth rates in women with recurrent pregnancy loss and antiphospholipid 
antibodies, but evidence is of low certainty.
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Essentials

• Antithrombotic therapy is used to prevent pregnancy loss in antiphospholipid syndrome.
• A meta- analysis of randomized controlled trials assessed effects of heparin and/or aspirin on 

live birth rate in women with recurrent pregnancy loss and antiphospholipid antibodies.
• Heparin plus aspirin may increase live birth rate in this population.
• The available evidence is of low quality and low certainty.
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1  |  INTRODUC TION

Recurrent pregnancy loss, that is, the loss of at least two pregnan-
cies, affects approximately 1% of women and in almost half a cause 
cannot be identified.1 Current guidelines suggest testing for an-
tiphospholipid antibodies in women with two or more2,3 or three or 
more 4,5 pregnancy losses, as these can provide a possible explana-
tion for recurrent pregnancy loss. Antiphospholipid syndrome is a 
heterogeneous autoimmune disorder and clinical features include 
obstetrical complications and/or thrombotic events, in the persis-
tent (on two separate occasions at least 12 weeks apart) presence of 
antiphospholipid antibodies.6 Antiphospholipid antibodies include 
lupus anticoagulant (LAC), anticardiolipin antibodies (aCL), and anti- 
beta- 2- glycoprotein- I (aß2GPI) antibodies. Antiphospholipid anti-
bodies are present in approximately 15% of women with recurrent 
first trimester pregnancy loss.7,8 The mechanisms and triggers induc-
ing the development and persistence of antiphospholipid antibod-
ies and the various clinical manifestations are poorly understood.9,10 
Interestingly, 1% to 5.6% of healthy individuals also have antiphos-
pholipid antibodies without clinical manifestations.7,8

In this JTH in Clinic article, we address the most clinically rel-
evant questions about antiphospholipid antibodies in women with 
recurrent pregnancy loss: “who, what, and how.” In other words, 
what is the evidence for antithrombotic therapy to prevent recur-
rent pregnancy loss in antiphospholipid syndrome?

1.1  |  Case presentations

Case I. A 29- year- old woman with three pregnancy losses before 
10 weeks’ gestation repeatedly tests positive for anticardiolipin anti-
bodies with titers of 30 and 32 IgG (above 99th percentile) phospholipid 
units, respectively. Does treatment with aspirin and/or low molecular 
weight heparin (LMWH) improve her chance of a successful pregnancy?

Case II. A 40- year- old woman with two early pregnancy losses is 
found to have persistent presence of lupus anticoagulant. Should she 
be counseled for antithrombotic treatment to prevent a third pregnancy 
loss?

2  |  OBSTETRIC ANTIPHOSPHOLIPID 
SYNDROME

Obstetrical complications of the antiphospholipid syndrome can 
manifest in women with and without a history of thrombotic events. 
These include recurrent early pregnancy loss, fetal death or (pre)
eclampsia, intrauterine growth restriction, and other consequences 
of placental insufficiency. Traditionally it is hypothesized that preg-
nancy complications in antiphospholipid syndrome are the result of 
a hypercoagulable state, partially mediated by thrombosis of the pla-
cental vasculature. Recent hypotheses describe a more intertwined 
pathophysiological mechanism in which the coagulation system 
as well as inflammation are involved.9– 12 The inhibitory effect of 

antiphospholipid antibodies on proliferation of trophoblasts of the 
placenta has been proposed as the pathogenic mechanism in early 
pregnancy loss, whereas late obstetrical complications have been at-
tributed to a dysfunctional vasculature of the placenta.9,13– 15 These 
placenta- mediated complications include preeclampsia, late preg-
nancy loss, placental abruption, and intrauterine growth restriction.

Possible effects on complement activation may be of more im-
portance and it has been hypothesized that the non- anticoagulant 
effects of heparins on inflammatory processes, vascular function, or 
placental pathology may play a role in prevention of pre- eclampsia, 
a disorder strongly associated with antiphospholipid syndrome.16,17 
Moreover, antiphospholipid antibodies appear to affect the pro-
duction of several chemokines and angiogenic factors by human 
endometrial endothelial cells, which may contribute to impaired pla-
centation and vascular transformation.18 The risk of (recurrent) preg-
nancy complications may differ between women with and without 
previous complications, women with high and low antiphospholipid 
antibodies titers, and women with positive and negative LAC.19– 21 
Antithrombotic therapy reduces the risk of recurrent (either venous 
or arterial) thrombosis in antiphospholipid syndrome.4,5 Both aspirin 
and heparin may have a beneficial effect on coagulation and inflam-
mation,22– 24 and are thought to reduce the risk of pregnancy loss in 
antiphospholipid syndrome.

To answer the questions posed by our patients, we performed a 
systematic review and meta- analyses of the evidence available from 
randomized trials to evaluate the effects of different antithrom-
botic therapies on pregnancy outcome in women with recurrent 
pregnancy loss and antiphospholipid antibodies.25,26 As antiphos-
pholipid syndrome is a heterogeneous disease, we chose to focus 
specifically on women with a history of recurrent pregnancy loss. 
The primary outcome was defined as live birth. Eleven trials includ-
ing 1672 women met the inclusion criteria. None of the trials had a 
no treatment comparator arm. Full details of the methods and ex-
tracted data are described in the supporting information. Here, we 
summarize our findings by addressing the questions most important 
for clinical practice, “who, what, and how” (Table 1).

3  |  I:  WHO SHOULD BE TRE ATED?

Based on the individual history of obstetrical complications, treat-
ment during the subsequent pregnancy can be considered. Table 2 
provides an overview of current guidelines and recommendations 
for preventing pregnancy loss in women with antiphospholipid 
syndrome, stratified for history of obstetrical complications. It is 
important to note that all available evidence underlying these rec-
ommendations concerns women with persistent antiphospholipid 
antibodies and recurrent early pregnancy loss. High- level evidence 
for the other clinical criteria is virtually absent and management sug-
gestions are extrapolated from mostly observational evidence and 
expert opinion. Non- criteria obstetric antiphospholipid syndrome is 
defined as two early pregnancy losses or delivery after 34 weeks of 
gestation due to severe (pre)eclampsia. In these women treatment 
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might be considered based on the individual’s risk profile, for in-
stance a high- risk antiphospholipid antibody profile but no history of 
thrombosis or pregnancy complications. A high- risk antiphospholipid 

antibody profile is defined as presence of lupus anticoagulant, dou-
ble or triple antiphospholipid antibody positivity, or persistently high 
antiphospholipid antibody titers.2

TA B L E  3  Study characteristics of the included studies

Study
No. of
patients

Inclusion criteria
for pregnancy loss

Inclusion criteria
for aPL antibodies Treatment Comparator Ref

Aspirin vs. placebo

Pattison 2000 40 ≥3 pregnancy losses aCL antibodies or positive 
LAC on 2 occasions

Aspirin 75 mg/day Placebo 27

Heparin +Aspirin vs. Aspirin

Kutteh 1996a 50 ≥3 spontaneous 
consecutive 
losses

Presence of aPL antibodies 
on 2 occasionsa 

UFH 5000 U 
bidaily +

Aspirin 81 mg/day

Aspirin 81 mg/day 28

Rai 1997 90 ≥3 consecutive losses aCL antibodies or positive 
LAC on 2 occasions, at 
least 8 weeks apart

UFH 5000 U 
bidaily +

Aspirin 75 mg/day

Aspirin 75 mg/day 29

Farquharson 
2002

98 ≥3 consecutive 
losses or 2 losses 
>10 weeks

aCL antibodies or positive 
LAC on 2 occasions, at 
least 6 weeks apart

Dalteparin 5000 
U/day +

Aspirin 75 mg/day

Aspirin 75 mg/day 30

Laskin 2009 42 ≥2 unexplained 
consecutive 
losses <32 weeks

aCL antibodies or positive 
LAC on 2 occasions, at 
least 8 weeks apart

Dalteparin 5000 
U/day +

Aspirin 81 mg/day

Aspirin 81 mg/day 31

Bao 2017 1015 ≥2 consecutive losses Presence of any aPL 
antibodies on 2 occasions, 
at least 12 weeks apart

Nadroparin 
4100 IU/day +

Aspirin 75 mg/day

Aspirin 75 mg/day 32

Heparin vs.ASPIRIN

Alalaf 2012 141 ≥2 consecutive losses 
<20 weeks

aCL antibodies or positive 
LAC on 2 occasions, at 
least 8 weeks apart

Bemiparin 
2500 IU/day

Aspirin 100 mg/day 33

LMWH +Aspirin vs.UFH + Aspirin

Stephenson 
2004

26 ≥3 unexplained 
losses <10 weeks 
or ≥1 loss 
≥10 weeks

aCL antibodies or positive 
LAC on 2 occasions, at 
least 6 weeks apart

Dalteparin 
2500– 5000– 
7500 IU/
dayb 

+ Aspirin 81 mg/
day

UFH 5000– 7500– 
10000 U bidc 

+ Aspirin 81 mg /day

34

Fouda 2011 60 ≥3 consecutive losses 
<10 weeks

aCL antibodies or positive 
LAC on 2 occasions, at 
least 12 weeks apart

Enoxaparin 
40 mg/day +

Aspirin 75 mg/day

UFH 5000 U bidaily +
Aspirin 75 mg/day

35

Higher dose Heparin + ASPIRIN vs.lower dose Heparin + Aspirin

Kutteh 1996b 50 ≥3 documented 
losses

Presence of aPL antibodies 
on 2 occasionsa 

UFH 5000 U 
bidaily (higher 
PTT)c + Aspirin 
81 mg/day

UFH 5000 U bidaily 
(lower PTT)b  + 
Aspirin 81 mg/day

36

Fouda 2010 60 ≥3 consecutive losses 
<10 weeks

aCL antibodies or positive 
LAC on 2 occasions, at 
least 12 weeks apart

Enoxaparin 
40 mg/day +

Aspirin 75 mg/day

Enoxaparin 20 mg/
day +

Aspirin 75 mg/day

37

Abbreviations: aCL=anticardiolipin antibodies; aPL, antipohospholipid antibodies; LAC, lupus anticoagulant; LMWH, low molecular weight heparin; 
PTT, partial thromboplastin time; U, (international) units; UFH, unfractionated heparin.
aaPL and timeframe between tests not specified; LAC positivity was an exclusion criterion. 
bLMWH 2500 IU/day in 1st trimester, 5000 IU/day in 2nd trimester, 7500 IU/day in 3rd trimester; UFH 5000 IU bidaily in 1st trimester, 7500 IU in 
2nd trimester, 10.000 IU in 3rd trimester. 
cUFH dose adjusted to maintain the PTT at 1.2 to 1.5 times the baseline (high- dose); UFH dose adjusted to maintain PTT at the upper limit of normal 
(low- dose). 
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4  |  II :  WHAT IS THE OPTIMAL 
TRE ATMENT?

Our search identified 11 randomized trials evaluating antithrombotic 
treatment in women with recurrent pregnancy loss and antiphos-
pholipid syndrome. Study characteristics are presented in Table 3. 
The identified trials differed in terms of inclusion criteria and com-
pared a variety of interventions. One trial compared aspirin with pla-
cebo,27 five trials compared heparin (unfractionated heparin [UFH] 
or LMWH) plus aspirin with aspirin only,28– 32 one trial compared 
LMWH with aspirin,33 two trials compared LMWH with UFH (both in 
combination with aspirin),34,35 and two trials investigated the combi-
nation of different doses of heparin (either UFH or LMWH) with as-
pirin.36,37 We did not identify trials with a no treatment comparator 
arm during pregnancy. Three of 11 trials included women with two 
or more pregnancy losses. In 8 of 11 trials participants met the clini-
cal criteria for antiphospholipid syndrome with three or more early 
miscarriages. The mean number of previous pregnancy losses ranged 
from 3.0 to 4.3. Previous pregnancy losses were mostly early preg-
nancy losses, but this was only specified in 5 of 11 included studies. 
All trials included participants with persistent presence of antiphos-
pholipid antibodies, but the timeframe between tests varied.

4.1  |  Aspirin only

The use of aspirin during pregnancy in antiphospholipid syndrome is 
widespread. Our search identified one placebo- controlled trial of 40 
women with antiphospholipid antibodies and recurrent pregnancy 
loss evaluating aspirin treatment.27 This trial, at high risk of attrition 
bias due to incomplete reporting of outcome data, found no differ-
ence in live birth rate with aspirin compared to placebo (risk ratio 
[RR] 0.94; 95% confidence interval [CI] 0.71– 1.25; GRADE very low- 
certainty evidence, Figure 1).27

The small sample size and methodological limitations hamper the 
conclusions that can be drawn from this study and these results do 

not provide evidence to support aspirin only for prevention of preg-
nancy loss in this population. In the general population as well as 
in women with a history of one to two previous pregnancy losses, 
preconception aspirin does not increase live births, as shown in the 
EAGER trial.38 However, aspirin is effective in reducing the risk of 
preeclampsia in high- risk women.39,40 Therefore, considering anti-
phospholipid antibodies a risk factor for preeclampsia, it is very rea-
sonable to use aspirin for prevention of preeclampsia in women with 
recurrent pregnancy loss and antiphospholipid syndrome.

4.2  |  Heparin only

One trial of 141 women with antiphospholipid syndrome reported 
the results of a head- to- head comparison of LMWH only and aspirin 
only.33 Women treated with LMWH had a higher live birth rate of 
86.3%, compared to a 72.1% live birth rate in the women treated 
with aspirin only (RR 1.20, 95% CI 1.00– 1.43, 1 trial, 141 women, 
Figure S1 in supporting information).33 All other trials evaluated 
heparin in combination with aspirin.

4.3  |  Heparin plus aspirin

Five trials with a total of 1295 women that compared heparin (ei-
ther UFH or LMWH) combined with aspirin to aspirin only, were in-
cluded in a random- effects meta- analysis for the primary outcome 
live birth. The pooled RR for live birth was 1.27 (95% CI 1.09– 1.49; 
Tau2 = 0.01; Chi2 = 7.71, I2 = 48%; GRADE low- certainty evidence) 
in favor of heparin plus aspirin compared to aspirin only.28– 32 There 
was significant heterogeneity between the subgroups of LMWH 
and UFH (RR for LWMH plus aspirin versus aspirin 1.20, 95% 
CI: 1.04– 1.38; RR for UFH plus aspirin versus aspirin 1.74, 95% 
CI: 1.28– 2.35; test for subgroup differences: I2 =78.9%, p = .03, 
Figure 2A). The observed live birth rate in the aspirin- only com-
parator arms of the UFH studies was considerably lower compared 

F I G U R E  1  Forest plot of the risk ratio of live birth in trials comparing aspirin with placebo. CI;, confidence interval; M- H, Mantel- Haenszel   



HAMULYÁK et AL.1180  |   

to these in the LMWH studies; 42.9% versus 70.4%. We performed 
a sensitivity analysis excluding two studies for serious methodo-
logical limitations; one (n = 50) at high risk of selection bias due to 
the quasi- randomized design,28 one (n = 1015) at high risk of attri-
tion bias due to incomplete reporting of outcome data.32 This did 
not materially change the combined (UFH +LMWH) pooled result 
(RR for live birth 1.20, 95% CI 0.91– 1.59; I2 = 58%), but the benefit 
of LMWH plus aspirin compared to aspirin only was attenuated 
(RR for live birth 1.07; 95% CI 0.88– 1.29, Figure 2B). Furthermore, 
after excluding the largest and most recent trial,32 the statistical 
significance for all heparin trials was lost.

There was no statistically significant difference in live birth be-
tween LMWH and aspirin versus UFH and aspirin (RR 1.44, 95% 
CI 0.80– 2.62, 2 trials, 86 women; p = .17; I2 = 48%; Figure S2 in 
supporting information).34,35 Heparin appears to improve live birth 
rates, but the low live birth rates in the comparator arms in the 
UFH studies may lead to an overestimation of the effect of UFH. 
The observed beneficial effect of LMWH plus aspirin on the other 
hand is mostly driven by a recently published large single- center 
trial (n = 1015) that found a 90.3% live birth rate in women treated 
with LMWH plus aspirin, compared to 70.1% in those treated with 
aspirin only.32 Table 4 provides an overview of study outcomes 

F I G U R E  2  Forest plot of the risk ratio of live birth in trials comparing heparin +aspirin with aspirin only. A, All trials included. B, A 
sensitivity analysis excluding the trial by Kutteh (1996a)28 and Bao (2017)32 for methodological limitations. CI, confidence interval; LMWH, 
low- molecular- weight heparin; M- H, Mantel- Haenszel; UFH, unfractionated heparin 
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and certainty of the evidence for the two main comparisons: (1) 
aspirin versus placebo and (2) heparin plus aspirin versus aspirin 
only.

Notably, adverse events associated with heparin therapy, easy 
bruising at injection site or allergies, did not seem to occur frequently 
or were not reported. LMWH is a reasonable alternative treatment 
and currently most often used in clinical practice, with its similar ef-
ficacy and superior safety profile compared to UFH.41

5  |  II I :  TIMING OF TRE ATMENT 
INITIATION AND DUR ATION?

We observed a wide variation in treatment initiation and duration 
between trials. Aspirin treatment was started preconceptionally in 
most trials and continued to 36 weeks of gestation33– 35,37 or full- 
term pregnancy.28,36 LMWH or UFH was started upon pregnancy 
confirmation in most studies evaluating heparin treatment. In the 
trial by Rai et al., aspirin treatment was started upon pregnancy con-
firmation and when fetal heart activity was confirmed on ultrasound 
women were randomized to additionally start UFH or continue as-
pirin only.29 Four trials initiated treatment at the first confirmation 
of pregnancy and treatment was continued until 34 weeks of ges-
tation,29 35 weeks of gestation,31,32 or study duration.27 One trial 
started aspirin before conception, with heparin (LMWH or UFH) 
started in the luteal phase for a maximum of three cycles until de-
livery and continued postpartum in a prophylactic dose.34 The mean 
gestational age at randomization, and thus treatment initiation, var-
ied largely between studies with one study allowing randomization 
before 12 weeks of gestation.30 Given the heterogeneity in treat-
ment protocols, it is not possible to provide recommendations on 
optimal timing of treatment initiation and duration. A recent study 
that compared early initiation of LMWH (gestational age 5 weeks) 
to later initiation observed ongoing pregnancy rates of 81% at 
12 weeks’ gestation and 61%, respectively. Live birth rates differed 
between the groups, 70.8% in the early initiation group and 56.5% 
in the later initiation group, respectively, but this difference was not 
statistically significant.42 Also, late pregnancy complications associ-
ated with antiphospholipid syndrome, including preeclampsia, in-
trauterine growth restriction, and intrauterine fetal death, were not 
statistically significantly different between the two study groups.42 
Similarly, another placebo- controlled trial reported higher ongo-
ing pregnancy rates at 24 weeks’ gestation in women treated with 
LMWH and aspirin preconceptionally, but live birth overall was not 
affected.43 Initiation of heparin preconceptionally would be undesir-
able from a patient’s perspective, but whether heparin can be safely 
discontinued after the first trimester of pregnancy requires further 
investigation. Three studies continued heparin treatment postpar-
tum; either 3 weeks28,36 or 6 weeks.34 The incidence of postpartum 
thrombosis in women with obstetric antiphospholipid syndrome is 
unknown. Therefore, the aim and duration of postpartum heparin 
treatment cannot be evidence based. In the absence of evidence, 
however, women with persistent antiphospholipid antibodies may 

be at higher risk of thrombosis and postpartum continuation of hep-
arin treatment for prevention of venous thromboembolism can be 
considered.44

6  |  IV: OPTIMAL ANTITHROMBOTIC 
DOSE REGIMEN?

Various doses of aspirin and heparin were used in the included stud-
ies (Table 3). Due to small study sample sizes and limited data it was 
not possible to account for these differences in the analyses. Two 
small trials compared a higher and a lower dose of heparin (LMWH 
or UFH) both combined with aspirin.

A higher dose of LMWH did not improve the live birth rate com-
pared to a lower dose of LMWH (RR 1.10, 95% CI 0.81 to 1.49, 1 trial, 
60 women); similar to the effects of a higher dose of UFH compared 
to a lower dose of UFH (RR 1.05, 95% CI 0.78 to 1.41, 1 trial, 50 
women; Figure S3 in supporting information).36,37 Importantly, the 
study evaluating different doses of UFH lacked the power to detect 
any significant differences and had methodological limitations due 
to the quasi- randomized design.36 This variation in initiation of treat-
ment, in duration of treatment, as well as different doses and agents 
used, limits the possibilities of a cross- study comparison and thus 
clear treatment recommendations.

7  |  V: KNOWLEDGE GAPS AND RESE ARCH 
AGENDA

In general, although we focused on women with recurrent pregnancy 
loss, we observed significant clinical heterogeneity in the study popu-
lations. A substantial part of the studied population did not meet the 
full criteria of antiphospholipid syndrome, due to differences in the 
definition of prior pregnancy loss used as well as the timing (and inter-
val) of repeat antibody testing.4 Criteria for antiphospholipid syndrome 
and pregnancy loss are consensus based and further research regard-
ing which subgroups benefit from antithrombotic therapy should be 
carried out. It is known that the prognosis varies between subgroups of 
antiphospholipid syndrome patients.7,19,41,45– 47 Reporting of antibody 
profiles or the number of previous pregnancy losses was incomplete 
and not in relation to the primary outcome live birth. For this reason, 
we were unable to perform subgroup comparisons based on number 
of previous miscarriages (two vs. three or more), previous placenta- 
mediated complications, high- titer antibodies versus low- titer antibod-
ies, or positive LAC versus negative LAC.

In light of the limitations of the included studies in this review, 
the evidence is of low certainty, and a large multicenter randomized 
controlled trial with clearly defined patients with antiphospholipid 
antibodies and recurrent pregnancy loss is still warranted. Such a 
trial should include women with homogenous clinical characteristics 
and antibody profiles or be powered to analyze subgroups. We real-
ize this is challenging but given the costs, nuisance, and side effects 
of heparin and aspirin observed in trials in non- antiphospholipid 
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syndrome patients,48,49 such trials should be performed to obtain 
a definite answer about the effectiveness in antiphospholipid syn-
drome. Unfortunately, despite the urgent need to get answers to 
our important clinical questions, this is challenging. For instance, 
the well- designed APPLE pilot study evaluating LMWH plus aspi-
rin versus aspirin only during pregnancy in women with persistent 
antiphospholipid antibodies and a history of two or more early preg-
nancy losses or one or more late losses was terminated prematurely 
for feasibility reasons.50

8  |  SUMMARY AND HOW WE TRE AT

Our systematic review provides a contemporary and complete synthe-
sis of all available evidence from randomized trials on antithrombotic 
therapy for improving pregnancy outcomes in women with a history of 
recurrent pregnancy loss and persistent presence of antiphospholipid 
antibodies. Based on the available but low- certainty evidence, heparin 
plus aspirin appear to improve live birth rates in women with recurrent 
pregnancy loss and persistent antiphospholipid antibodies.

So how do these findings translate to our own clinical practice? 
To summarize our “who, what, and how” for women with antiphos-
pholipid antibodies and recurrent pregnancy loss:

Who do we treat? Women with recurrent early pregnancy loss 
(three or more) and persistent presence of antiphospholipid anti-
bodies tested on two separate occasions at least 12 weeks apart. In 
women with a late pregnancy loss or late pregnancy complications 
in persistent presence of antiphospholipid antibodies treatment, 
treatment will be discussed as we also counsel these women on the 
absence of evidence on its effectiveness.

What do we prescribe? A combination of low- dose aspirin and 
LMWH in prophylactic dose.

How do we treat? Aspirin is started preconceptionally with 
LMWH added upon pregnancy confirmation. Treatment is contin-
ued for the full duration of pregnancy and stopped at either the first 
signs of labor or 24 hours prior to planned delivery. We consider 
continuation of LMWH postpartum based on the individual patient's 
risk profile for venous thromboembolism.

9  |  C A SES RE VISITED

Case I. There is insufficient evidence to support use of heparin or aspirin 
only for increasing subsequent live birth rates after recurrent pregnancy 
loss. Heparin, either LMWh or UFH in combination with aspirin during 
pregnancy potentially improves pregnancy outcome, although this is 
based on low- certainty evidence.

Case II. Although the clinical criteria for antiphospholipid syndrome 
are not met (as our patient had two and not three documented early 
pregnancy losses), given persistent double positive antiphospholipid 
antibody presence, counseling for LMWH in combination with aspirin 
during pregnancy can be considered. This is also based on low- certainty 
evidence.
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