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Objective  This study was designed to evaluate the efficacy and safety of aspirin-heparin treatment for 
un-explained recurrent spontaneous abortion (URSA).  

Methods  Literatures reporting the studies on the aspirin-heparin treatment of un-explained 
recurrent miscarriage with randomized controlled trials (RCTs) were collected from the major publication 
databases. The live birth rate was used as primary indicator, preterm delivery, preeclampsia, intrauterine 
growth restriction, and adverse reactions (thrombocytopenia ) were used as the secondary indicators. The 
quality of the included studies was evaluated using RCT bias risk assessment tool in the Cochrane Handbook 
(v5.1.0). Meta-analysis was conducted using RevMan (v5.3) software. Subgroup analyses were conducted 
with an appropriately combined model according to the type of the treatments if heterogeneity among the 
selected studies was detected.  

Results  Six publications of RCTs were included in this study. There were a total of 907 pregnant 
women with diagnosis of URSA, 367 of them were pooled in the study group with aspirin-heparin therapy 
and 540 women in the control group with placebo, aspirin or progesterone therapy. Meta-analysis showed that 
the live birth rate in the study group was significantly different from that in the control group [RR = 1.18, 
95% CI (1.00-1.39), P=0.04]. Considering the clinical heterogeneity among the six studies, subgroup analysis 
were performed. Live birth rates in the aspirin-heparin treated groups and placebo groups were compared 
and no significant difference was found. There were no significant differences found between the two groups 
in the incidence of preterm delivery [RR=1.22, 95% CI (0.54-2.76), P=0.64], preeclampsia [RR=0.52, 95% 
CI (0.25-1.07), P=0.08], intrauterine growth restriction [RR=1.19, 95% CI (0.56-2.52), P=0.45] and 
thrombocytopenia [RR=1.17, 95% CI (0.09-14.42), P=0.90]. 

Conclusion  This meta-analysis did not provide evidence that aspirin-heparin therapy had beneficial 
effect on un-explained recurrent miscarriage in terms of live birth rate, but it was relatively safe for it did not 
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increase incidence of adverse pregnancy and adverse events. More well-designed and stratified double-blind 
RCT, individual-based meta-analysis regarding aspirin-heparin therapy are needed in future. 

Chin Med Sci J 2016; 31(4):239-246 

 

ECURRENT spontaneous abortion (RSA) generally 

refers to two or more times of fetal weight less 

than 500 g or fetal losses before 20th week of 

pregnancy with the same spouse. Incidence of 

RSA is about 1-5% in women at the childbearing age.1 If 

the number of abortions increases in RSA patients, so does 

the possibility of consecutive abortion. The miscarriage 

rate after two abortions reaches higher than 50%. Thus 

additional intervene is necessary to prevent recurrent 

abortion.2,3 Currently, RSA causes include chromosomal 

abnormalities, reproductive tract anatomical abnormalities, 

endocrine disorders, autoimmune factors, and infectious 

diseases etc., but still, over 50% patients in clinics are 

unknown of etiology or un-explained RSA (URSA).4 

It has been believed that URSA is closely related to the 

prothrombotic state (PTS) 5 for the disordered coagulation 

and fibrinolytic system could cause recurrent miscarriage. 

PTS refers to the dysfunction or disorder of anticoagulation 

and fibrinolytic system in the body, and its presence in the 

blood can lead to the change in a variety of thrombosis 

factors, triggering the recurrent miscarriage.6 Several 

studies have pointed out that aspirin-heparin therapy is 

potentially useful in improving situation of RSA patients.7,8  

Though effectiveness of aspirin-heparin treatment remains 

unclear, it is still considered as one of the therapy 

programs due to the lack of effective treatment options for 

URSA. In this study, we performed a meta-analysis 

evaluating the efficacy and safety of aspirin-heparin in the 

treatment of URSA in order to provide a comprehensive 

evaluation and clinical guidance. 

MATERIALS AND METHODS 

Inclusion criteria 

Research subjects  The research subjects needed to 

meet the diagnostic criteria for recurrent miscarriage, i.e. 

clinically two or more consecutive miscarriage before 20th 

week of pregnancy. Subjects with the following situations 

irrespective of ages were excluded from this study: couple 

chromosomal abnormalities, chromosomal abnormalities 

specimen abortion, family genetic history, maternal rep- 

roductive tract abnormalities, uterine anatomy of malfor- 

mations, maternal endocrine abnormalities, or recurrent 

spontaneous abortion due to environmental factors or 

other unknown causes.  

Treatment  The subjects in the study group received the 

aspirin-heparin therapy before or at the beginning of 

pregnancy. The subjects in the control group received 

placebo or treatments other than the aspirin-heparin. 

Study aspects  The primary study aspect was the rate of 

live birth (the number of live births / the number of successful 

pregnancies). The secondary study aspects were incidence 

of adverse pregnancy reactions (i.e. thrombocytopenia) 

and outcomes (i.e. preterm delivery, preeclampsia, intrau- 

terine growth restriction).  

Type of research  Randomized controlled trials published 

in English or Chinese were included in the study regardless 

being blinded or not. 

 

Exclusion criteria 

The literatures were excluded if: (i) no clear diagnosis, 

inclusion and exclusion criteria for the study subjects; (ii) 

the study group was treated with other therapy programs 

other than the aspirin and heparin; (iii) obvious erroneous 

or incomplete data which could not provide the research 

outcomes; (iv) the duplicate publications. 

 

Database search strategy 

Computer searchable database  The databases included 

PubMed (1966-2015.11), EMBASE (1980-2015.11), Science- 

Direct (1980-2015.11), OVID (1980-2015.11), China Nat- 

ional Knowledge Infrastructure (CNKI, 1980-2015.11), 

Chinese Scientific and Technical Journals Database (VIP, 

1989-2015.11), and WanFang Electronic Journal Database 

(1998-2015.11). The retrieval time for the literature was 

up to November 2015. 

Search terms  The search terms in Chinese included 

"recurrent miscarriage", "recurrent abortion", "habitual 

miscarriage", "habitual abortion", "heparin", "aspirin", and 

"random". The search terms in English included "Abortion", 

"Habitual, Habitual Abortion, Recurrent Abortion, Miscarriage", 

"Recurrent, Abortion", "Recurrent, aspirin, heparin, Alloca- 

tion", "Random, Randomization Controlled Clinical Trials", 

"Randomized, Clinical Trials", "Randomized, Trials", and 

"Randomized Clinical". 

 

Literature screening methods 

The literature bibliographies were imported into the EndNote 

software (Ⅹ4, Thomson Corperation, USA) to recheck the 

information of volume, issue, summary, and hyperlink. 

R 
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Important information was compared, copied and edited, 

and bibliographies with the most complete information 

were retained. The literatures were initially screened to 

circle the ones matching the inclusion criteria. For those 

possibly not matching the inclusion criteria in their original 

language, the literatures were read and analyzed thoroughly 

to determine whether to include or not. Whether the 

literature was included, undetermined, or excluded with its 

reason were recorded in the notescolumn. The "pending" 

review articles were retroactively checked through their 

cited references. Two reviewers (LT and XW) independen- 

tly searched databases and evaluated studies for inclusion. 

Discrepancies regarding databases searching, inclusion 

decision or data interpretation were resolved by discussions 

till consensuses were reached. 

 

Quality assessment 

Two reviewers (LT and XW) independently evaluated the 

quality of the included studies by RCT bias risk assessment 

tool in the Cochrane Handbook (version 5.1.0) as recom- 

mended by the Cochrane Collaboration. The evaluation 

entries included seven aspects: random sequence generation; 

allocation concealment; applying blind to patients and 

treatment providers; applying blind to result evaluators; 

the data integrity; selective reporting on the results; and 

other sources of bias. The articles were then determined as 

"low risk", "high risk", or "unclear risk". Discrepancies on 

the quality assessment were resolved by discussions till 

consensuses were reached.  

 

Data Extraction 

A self-designed data extraction form was used. Extractions 

included the first author, year of publication, inclusion 

criteria for the study subjects, type of abortion, treatment 

options, comparable baseline, treatments for study and 

control groups, the number of patients in the groups and 

outcomes for study and control groups. At least two reviewers 

performed literature selection, quality assessment and 

data extraction. Disagreement, if occurred, was solved by 

consensuses after discussion.  

 

Statistical analysis 

Statistical analysis was conducted using RevMan software 

(v5.3, Cochrane Collaboration). The binary data value in 

meta-analysis was assessed with relative risk (RR) and its 

95% CI. The heterogeneity among the various studies was 

measured with Chi-square study and its associated I2 value. 

The fixed effects model was applied to merge the included 

studies for further analysis if no significant heterogeneity 

was detected (P>0.1, I2≤50%). If the heterogeneity was 

significant (P≤0.1, I2> 50%), the trials were sub-grouped 

according to the medicine used to analyze the sources of 

clinical heterogeneity. In case the sources of statistical 

heterogeneity could not be determined, the random effects 

model was applied to merge the included studies for further 

analysis. 

RESULTS 

Literature search results 

A total of 336 literatures were originally extracted from the 

databases, and 249 of them were left after removing the 

duplicates. Initial screening by two reviewers on the 

research subjects, treatments, research type, title and 

abstract based on the screening criteria resulted in 34 

literatures included, 8 literatures pended, and 196 

literatures excluded. Among the 34 included literatures, 

16 were written in English and 18 were in Chinese. 

Intensive reading further excluded 28 articles, so 6 RCTs 

were finally circled in this study,9-14 including 4 in English 

and 2 in Chinese, with 907 URSA women involved in total 

(Fig. 1). 

 

Quality assessment 

In the six included studies, three used computer- 

generated random numbers for grouping,10-12 one used 

random number table for grouping,9 and the remaining two 

only mentioned the term "randomized" in the study design.13,14 

For the control of allocation concealment, one study used 

telephone,9 two studies used sealed opaque envelopes,11,12 

and the rest three did not mention allocation concealment. 

Only two studies mentioned double-blind in the study 

design.10,11 None of the six studies had incomplete or 

selective data reporting. Four literatures did not mention 

how the sample sizes were estimated.9,12-14  

The quality of these studies is high because only rando- 

mized controlled trials were included. Two studies met the 

principle of randomization, double-blind, comparability.10,11 

Strict trial inclusion criteria were employed in an effort to 

minimize multiple types of biases. The included trials were 

at low risk of bias for the method of randomization, alloca- 

tion concealment, attrition bias and selective reporting. 

Selection bias was decreased by the inclusion of only 

randomized studies and adequate allocation concealment. 

Performance bias was minimized because all studies with 

cointerventions were excluded, and the included trials 

tended to provide an adequate documentation of blinding 

to both investigators and participants. Overview of the 

quality evaluation results for included studies are shown in 

Fig. 2. 
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Basic information of the included literatures 

There were 367 patients in study groups with aspirin- 

heparin therapy and 540 patients in the control groups with 

placebo or non-placebo therapy, respectively. The basic 

information in the included studies for the study and 

control groups were shown in Table 1. Patients age and 

number of abortions were comparable in all six studies. 

There are slight variations in study design including 

intervention used, control used, dose of administration, 

and therapy program. In studies of Clark et al9, Kaandorp 

et al10, Visser et al11 and Elmahashi et al12, low molecular 

weight heparin(LMWH) plus aspirin were used as intervention- 

arm; in studies of Huijuan Wang et al13 and Li Wang et al14, 

heparin plus aspirin were used as intervention-arm. For the 

control-arm, Clark et al9 and Kaandorp et al10 treated with 

placebo, and the remaining treated only with aspirin or 

conventional therapy such as progesterone. 

 

The live birth rate in aspirin-heparin treated URSA 

women and the controls 

The live birth rates reported in the six studies have been 

listed in Table 1. Totally 265 out of 367 URSA women in the 

study group with aspirin-heparin therapy and 337 out of 

540 URSA women in the control group with placebo or 

non-placebo therapy gave successful live births respec- 

tively. Meta-analysis suggested significant heterogeneity 

across the studies (P=0.02, I2=63%), and the difference of 

live birth rate between the two groups was statistically 

significant using random effects model analysis [RR = 1.18, 

95% CI (1.00-1.39), P=0.04] (Fig. 3). 

Considering that clinical heterogeneity among the 

treatments, subgroup analysis was performed according to 

the treatments in the control groups. There were two 

studies 9,10 with placebo treatment for the control groups, 

where the study and control groups both had 161 URSA 

women, and there were 114 and 113 successful live births 

respectively. No significant difference in the live birth rate 

revealed between the study and placebo control groups  

[RR = 1.00, 95% CI (0.87-1.15), P = 0.98] (Fig. 4).

 

 

Figure 1. The process of screening literatures for Meta-analysis in this study. 
 
 

 

Figure 2. Overview of the quality evaluation for the methodology of literatures included in this study. 



Vol. 31, No.4                     CHINESE MEDICAL SCIENCES JOURNAL                              243 

 

Table 1. Basic information, adverse pregnancy outcomes and reactions in study and control groups 

Age(yrs) Abortions (n) Treatment Live birth rate Included 

studies Study Control Study Control  Study Control Study Control 

Clark  

20109 

31(26-36) 32(27-36) 2(2-3) 2(2-3) Enoxaparin 

+aspirin 

Placebo 47/64 44/58 

Kaandorp 

201010 

34±5 33±5 3(2-15) 3(2-9) Nadroparin 

+aspirin 

Aspirin 

Placebo 

67/97 61/99 

69/103 

Visser  

201111 

31.6±4.57 32.5±4.29 3(3-7) 3(2-10) Enoxaparin 

+aspirin 

Enoxaparin+placebo, 

Aspirin 

40/61 47/65 

42/70 

Elmahashi 

201412 

27.3 ±4.8 26.5±2.7 3.9±3.2 4.1±2.1 LMWH +aspirin Aspirin 53/75 32/75 

Wang HJ 

201413 

28.9±2.2 27.8±2.9 3.8±0.2 3.2±0.4 Heparin+aspirin Progesterone 35/39 27/39 

Wang L 

201414 

− − − − Haperin+aspirin Prednisone+aspirin 23/31 15/31 

Preterm delivery Preeclampsia IUGR Thrombocytopenia Included 

studies Study Control Study Control Study Control Study Control 

Clark  

20109 

− − − − − − 0/64 1/58 

Kaandorp 

201010 

7/69 3/70 

1/61 

2/69 1/70 

1/61 

6/69 5/70 

7/61 

4/97 0/99 

0/99 

Visser  

201111 

6/40 3/42 

5/47 

1/40 1/42 

2/47 

4/40 1/42 

4/47 

− − 

Elmahashi 

201412 

13/53 7/32 0/53 2/32 − − − − 

Wang HJ 

201413 

3/39 9/39 1/39 3/39 − − − − 

Wang L 

201414 

− − 5/31 11/31 − − 2/31 5/31 

 

 
Figure 3. Comparison of live birth rate between the study group of aspirin-heparin and the control group of placebo as well as non-placebo. 

 

Pregnancy outcomes and adverse reactions in heparin- 

aspirin treated URSA women and the controls 

The adverse pregnancy outcomes and adverse reactions 

reported in the 6 studies has been shown in Table 1. 

Comparative analysis between the two groups was shown 

in Fig. 5. Four of the included studies have reported a total 

of 29 and 28 cases of preterm delivery out of 201 and 291 

URSA women in the study and control groups respectively.10-13 

Meta-analysis showed no significant differences in the 

incidence of preterm delivery between the two groups 

[RR=1.22, 95% CI (0.54-2.76), P=0.64]. Five studies 

reported a total of 9 and 21 cases of pree- clampsia out of 

232 and 322 URSA women in the study and control groups 

respectively. 10-14 Meta-analysis also showed no significant 

differences in the incidence of preeclampsia between the 

two groups [RR=0.52, 95% CI (0.25-1.07), P=0.08]. 
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Two studies reported a total of 10 and 17 IUGR cases out of 

the 109 and 220 URSA women in the study and control 

groups respectively.10,11 Again, Meta-analysis showed no 

significant differences in the incidence of IUGR between the 

two groups [RR=1.19, 95% CI (0.56-2.52), P= 0.45]. Three 

studies reported 6 cases of thrombocytopenia in both the 

study and control groups containing 192 and 287 URSA 

women respectively,9,10,14 with no significant differences 

revealed between the two groups [RR=1.17, 95% CI 

(0.09-14.42), P=0.90] (Fig. 5).
  

 
Figure 4. Comparison of the live birth rate in aspirin-heparin treated groups and the placebo control groups. 
 

 
Figure 5. Comparison of adverse reactions and pregnancy outcomes in heparin-aspirin treated groups and control groups. 
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Publication bias 

A funnel plot was used for reporting bias, which appeared 

asymmetric, suggesting that there may be publication bias 

(Fig. 6). 

 

 
Figure 6. The funnel plot for live birth rate comparisons in 

heparin-aspirin therapy trials. 

DISCUSSIONS 

Clinical significance of heparin-aspirin therapy 

Mechanism of the recurrent miscarriage is complicated and 

treatment is always intractable. Recent evidence suggested 

that about one-third of recurrent miscarriage was related 

to immune factors and prothrombotic states. Pregnant 

women are generally in a blood hypercoagulable state, so 

vascular and microvascular thrombosis on the maternal- 

fetal interface can lead to miscarriage, intrauterine growth 

retardation, preeclampsia and other pathological phenomena 

of pregnancy.16 At present, most scholars tend to believe 

that aspirin-heparin therapy is the most effective therapy 

to the recurrent miscarriage caused by the prothrombotic 

state.  

Heparin carries a function of anticoagulation, antithro- 

mbosis, and protecting vascular endothelium etc. Its function 

is mainly achieved through inhibiting the activity of thro- 

mbin Ⅱa and coagulation factor Ⅹa. Although heparin 

cannot dissolve the clot, its anticoagulation function can 

prevent the development and recurrence of thrombosis, 

promoting autolysis of the early thrombus.17 Compared to 

heparin, low molecular weight heparin has a better anti- 

thrombotic effect, higher bioavailability, longer duration of 

action, and less effect on platelets and blood lipids. Apart 

from inhibiting the cardiolipin antibodies and providing 

considerable therapy to the prothrombotic state, low 

molecular weight heparin is relatively safe to the fetus as it 

is not easy to pass through the placenta.18 Aspirin belongs 

to non-steroidal anti-inflammatory drugs. It works by inhi- 

biting platelet cyclooxygenase to reduce prostaglandin 

production. This can decrease the tendency of thrombosis 

in patients, benefiting embryo implantation and reducing 

probability of recurrent abortion.19 

By far, it is still inconclusive whether anticoagulation 

therapy should be used for the treatment of un-explained 

recurrent spontaneous abortion. Some clinicians tend to 

believe that anticoagulant therapy would benefit all kinds 

of RSA patients instead of just those accompanied with 

antiphospholipid syndrome.  Whether there are evidences 

supporting beneficial effect of anticoagulants in women 

with URSA is the objective of this review. 

 

Efficacy of aspirin- heparin therapy 

Based on the six studies 907 cases of URSA women in this 

study, we found that the live birth rate between the aspirin- 

heparin treated groups and placebo or nonplacebo treated 

groups was statistically different with significant hetero- 

geneity. However, subgroup analysis did not show signi- 

ficant difference in live birth rate between the aspirin- 

heparin treated group and either placebo treated patients, 

LMWH treated patients, or aspirin treated patients respec- 

tively. The limited number of literatures and heterogeneity 

in these studies have to be taken into consideration. Study 

designs varied regarding doses of anticoagulants and 

prescription time periods, as well as using placebo or not in 

controls, which could result in impeded assessment of the 

risk-benefit ratio for the individual interventions.  

To our knowledge, the efficacy of aspirin-heparin treat- 

ment for URSA has been only investigated in a systematic 

review by de Jong et al, 15 which indicated that evidence on 

the efficacy and safety of anticoagulants in women with 

URSA were undetermined. Comparatively, 3 of the 6 RCT 

studies in this review were relatively new and had not been 

analyzed. Thus we believe the results in this study is more 

comprehensive in terms of data volume.  

Conclusively, there has still no evidence to support that 

aspirin and heparin can improve the live birth rate of 

patients with un-explained recurrent miscarriage. 

 

Effects on adverse reactions and pregnancy outcomes 

Preterm delivery, intrauterine growth restriction, and 

preeclampsia were also studied as adverse pregnancy 

outcomes in this study. We compared these pregnant 

outcomes between the study and control groups compre- 

hensively, and found that aspirin-heparin therapy did not 

improve pregnant outcomes of women with recurrent 

miscarriage. In addition, thrombocytopenia, as an indicator 

of adverse pregnancy and the main adverse event, was 

also comparable in the study and control group. Three of 

the included studies reported thrombocytopenia. 9,10,14 The 

comparison of outcomes in this study suggested that 
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aspirin-heparin therapy is a relatively safe treatment, and 

does not increase the incidence of any adverse events in 

women with URSA, despite no beneficial effects on recurrent 

miscarriage has been found yet. 

 

Bias on the included studies 

In this meta-analysis we took efforts to eliminate potential 

publication bias, which enhanced the strength of the results. 

First, by extensive literature searching, we included a subs- 

tantial number of cases, which significantly increased the 

statistical power of our analysis. Second, two independent 

investigators performed the information extraction, data 

analysis, and quality assessments in our meta-analysis. 

However, funnel plot analysis for the included studies 

displayed asymmetry, which indicated the existence of 

potential publication bias. Two of the included studies did not 

provide specific methods for random sequence generation, 13, 14 

four of them did not describe how the sample size was 

estimated, 9,12-14 three of them did not mention allocation 

concealment, 9,13,14 and four of them did not use the blind 

method. 9,10,13,14 All these deficiencies could lead to bias 

and affect the result’s authenticity.  

In summary, the present study suggests that the 

efficacy of aspirin-heparin therapy for un-explained recurrent 

miscarriage is still inconclusive. More randomized controlled 

trials in high-quality for further conclusion are in need. 

Design and conduction of clinical trials in future should 

focus on developing multi-center study with placebo as con- 

trol, ensuring randomized grouping, and utilizing evaluation 

standards that is internationally recognized. 
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