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Abstract: Purpose: Recurrent miscarriage is a major women’s health problem. The aim of this study is to evaluate 

the efficacy and safety of low dose aspirin (LDA) alone, unfractionated heparin alone or a combination of both 

anticoagulant agents as a preventive measure in women with a history of at least two unexplained miscarriages with 

or without antiphospholipid syndrome. Methods: This randomized trial included 75 pregnant women between the 

ages of 18 and 42 years, who hada history of at least two recurrent miscarriages. Patients were recruited by the 

closed-envelope method from the outpatient clinics of El-Hussein University Hospital during December 2015 - 

august 2017. Results: Compared with the group who received LDA or unfractionated heparin alone, the combination 

group had a significantly greater number of live births than Groups I and II [ (23/25(92%) versus 16/25(64%) and 

20/25(80%); p =0.003)], and had a significantly lower number of miscarriages (9 miscarriage in Groups I (36%), 5 

miscarriages in Group II (20%), 2 miscarriages in Group III (20%); [p =0.001]. The mean gestational age at delivery 

in Group III [37.97 ± 1.9 versus 36.01± 1.7 and 36.23±2.42 weeks] in Groups I and II respectively; [p = 0.004]. The 

mean birth weight in Group III was 3687± 503 versus 2818±379 and 3281± 363g in Groups I and II; [p = 0.025]. Six 

babies were admitted to the neonatal unit (3 (12%) in Group I, 2 (8%) in Group II and 1(4%) in Group III). There 

were no intrauterine or neonatal deaths in the study. Conclusion: The use of anticoagulants (calheparin) and/or aspirin 

(aspocid) could potentially improve the pregnancy outcome and increase live-birth rate, the combination of calheparin 

and aspirin is superior to aspirin alone orcalheparin alone in achieving more live births in patients with/without 

thrombophilia. 
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1. Introduction 

Recurrent miscarriage is a major women's health 

issue; 1% to 2% of women of reproductive age have 

experienced three or more successive miscarriage, and 

approximately 5% have lost at least two successive 

pregnancies [1]. 

In half of such patients, no underlying cause of 

miscarriage can be identified[2]. The etiology of most 

recurrent miscarriages remains unclear. The majority 

of cases−after excluding anatomical, genetic, 

microbiological, and hormonal causes of abortions and 

complete medical, surgical, and social history − 

remain idiopathic [3,4]. 

Although controversial, various reports have 

claimed that hereditary thrombophilias may predispose 

to thrombosis in decidual vessels, and subsequent fetal 

hypoxia and pregnancy loss [5,6]. Various 

interventions have been suggested to improve rates of 

live birth in such cases, no effective treatment has 

been identified. Pregnancy itself is a hypercoagulable 

state associated with increased levels of procoagulant 

factors and decreased levels of naturally occurring 

anticoagulants such as protein S. The overall 

fibrinolytic activity is impaired due to increase in 

plasminogen activator inhibitor-2 [7–9]. 

It has been suggested that in women with 

recurrent miscarriage and a diagnosis of the 

antiphospholipid syndrome, treatment with aspirin and 

unfractionated heparin may improve the pregnancy 

outcome, although findings from available randomized 

trials have been inconsistent[10,11]. 

Heparin has been shown to have potentially 

beneficial effects on trophoblast implantation and 

influence trophoblast apoptosis. To be beneficial, 

heparin may need to be given at the time of 

implantation[12–14]. 

Aspirin is increasingly used to reduce the risk of 

miscarriage and improve pregnancy outcome in 

women who have suffered a recurrent miscarriage. An 

important factor controlling tissue perfusion is the 

equilibrium between thromboxane A2 (in addition to 

its platelet aggregating properties, it also has a 

vasoconstrictor effect) and prostacyclin (has 

vasodilatory properties) [1,15,16]. 

We aimed to assess the efficacy and safety of 

low dose aspirin alone, unfractionated heparin alone or 
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a combination of aspirin and unfractionated heparin as 

a preventive measure in women with recurrent 

miscarriage with and without thrombophilia. 

 

2. Patients and Methods 

This prospective study was conducted at the 

outpatient clinics of El-Hussein University Hospitalin 

the Department of Obstetrics and Gynecology from 

December 2015-August 2017. The previous 

miscarriage was defined as pregnancy loss at a 

gestational age of 20 weeks or less. The definition of 

miscarriage included documentation of pregnancy by a 

positive pregnancy test and clinical manifestations of 

miscarriage (e.g., abdominal pain, cramps, and vagina 

bleeding); it did not include the loss of a biochemical 

pregnancy. The recurrent miscarriage was defined as 

at least two miscarriages. Selected patients were 

divided randomly into three groups: 

 Group I ( 25 patients): this group received 

low dose aspirin ( 75 mg oral once daily ) ( Aspocid 

pediatric, chemical industries development, Giza, 

Egypt ) until the end of the third month of pregnancy. 

 Group II ( 25 patients): this group received 

heparin calcium ( 5000 IU subcutaneous twice daily ) 

(cal-heparin, amounpharmaceutical, Cairo, Egypt ) 

until the end of the third month of pregnancy. 

 Group III ( 25 patients ): this group 

received low dose aspirin (75 mg oral once daily) 

(Aspocid pediatric, chemical industries development, 

Giza, Egypt ) plus heparin calcium (5000 IU 

subcutaneous twice daily) (cal-heparin, amoun 

pharmaceutical, Cairo, Egypt) until the end of the third 

month of pregnancy. 

Inclusion criteria 
Women were eligible for this study if they had a 

history of two or more consecutive miscarriage, 

unexplained miscarriage or documented 

thrombophilia. 

Exclusion criteria 
Women with a history of chronic disease like 

renal or cardiac disorders, thromboembolism, DM, 

hypertension, uterine abnormalities. In addition, 

patients with ahistory of sensitivity to aspirin or 

heparin were excluded. 

Data collected to determine: 

Socio-demographic, obstetric, and medical data 

were gathered from the study participants using pre-

tested questionnaires. 

Intervention:  

Treatment was started as soon as pregnancy test 

become positive. follow up included early dating scan 

for assessment of gestational age and viability at 6-7 

weeks gestation. Antenatal visits were planned every 2 

weeks from time of enrollment in the study till 32 

weeks gestation, then weekly until delivery. To detect 

thrombocytopenia, baseline platelet count was 

checked before therapy, then every two weeks during 

the treatment period. Heparin therapy was planned to 

be discontinued if platelet count becomes less than 

100,000/ml or if there is a 50% drop in the baseline 

platelet count. 

Primary outcome measures: 
The primary outcome measure was the live-birth 

rate. 

Secondary outcome measures:  
Secondary outcome measures were as follows: 

 Miscarriage of less than 20 weeks. 

 Preterm delivery less than 37 weeks. 

 Thrombocytopenia (platelet count less than 

100,000/ml). 

 Obstetric complications (pre-eclampsia, 

IUFD and intrauterine growth restriction (IUGR). 

Statistical analysis 

Data are statistically described as mean±SD or as 

ranges, frequencies (number of cases), and 

percentages as appropriate. It was performed using 

Microsoft® Excel® version 2016and Statistical 

Package for Social Sciences (SPSS®) for Windows® 

version 22.0. P-value <0.05 was considered 

statistically significant. 

Ethical Consideration 

Agreement for the study obtained from the 

ethical committee of El-Hussein University hospital 

and the purpose of the study and the protocols used 

were explained to each woman, and consent was 

obtained from all of them. 

 

3. Results 

Seventy-five women with recurrent miscarriage 

were included in the study: Group I (25 patients); 

received low dose aspirin (75 mg oral once daily). 

Group II (25 patients); heparin calcium (5000 IU 

subcutaneous twice daily). Group III (25 patients); 

received low dose aspirin plus heparin calcium. 

As exposed in Table2, In the Group III there 

were a significantly greater number of live births than 

Groups I and II [ (23/25(92%) versus 16/25(64%) and 

20/25(80%); p=0.003)]. 

The mean gestation algae and the neonatal birth 

weight were significantly higher in Group III than 

Groups I and II. The mean gestation alage at delivery 

in Group III [37.97±1.9 versus 36.01± 1.7 and 

36.23±2.42 weeks] in-groups I and II respectively; 

[p=0.004]. The mean birth weight in Group III was 

3687± 503 versus 2818±379 and 3281± 363 gin 

Groups I and II; [p =0.025].  

There was a highly significant difference 

between Groups I, II and III in the rate of miscarriages 

(9miscarriagein Groups I (36%), 5miscarriages in 

Group II (20%), 2 miscarriages in Group III (20%); 

[p=0.001]. Most miscarriages in Groups I, II occurred 

in the first trimester while in Group III; most occurred 
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in the second trimester. There were no intrauterineorneonatal deaths in the study. 

 

Table1: Shows Age and pregnancy characteristics of the participants. 

VARIABLES 
GROUP I 

(N=25) 

GROUP II 

(N=25) 

GROUP III 

(N=25) 
P-Value 

Maternal Age (Years) 
Mean±SD 29.3±4 28.1±4.4 29.1±4.1 

0.11 
Range 22–38 21–39 21-40 

BMI 25.4±4.9 25.0±4.8 24.6±4.1 0.26 

Previous Miscarriages (No.) 
Median 3 3 3 

0.29 
Range ( 3–6) (3–5) (2-5) 

Prior Live Births 14 (56%) 13 (52%) 12 (48%) 0.99 

Prior IUFD (No.) 9 (36%) 11 (44%) 10 (40%) 0.95 

Total Pregnancies 3.81 ±1.54 4.19±1.92 3.81 ±1.54 0.53 

*Data are presented as percentage or mean± standard deviation. 

 

There were no significant differences in the patient’s age, body mass index, prior miscarriages, prior live 

births, prior IUFD and prior total pregnancies. 

 

Table 2: Final outcome data from participants: 

Variables 
Group I 

(n=25) 

Group II 

(n=25) 

Group III 

(n=25) 
p-Value 

Live Births (%) 16 (64%) 20(80%) 23 (92%) 0.003 

Gestational Age At Birth (Weeks) 36.01± 1.7 36.23±2.42 37.97± 1.9 0.004 

Miscarriages (%) 9 (36%) 5 (20%) 2 (8%) 0.001 

Gestational Age At Loss (Weeks) 9.71± 3.79 11.23±3.33 13.67±3.12 0.621 

Birth Weight (Grams) 2818±379 3281± 363 3687± 503 0.025 

*Data is expressed as number (%). 

 

Table 3 Obstetric, maternal and Neonatal complications: 

Variables GROUP I GROUP II GROUP III P-VALUE 

Pre-Eclampsia  2 (8%) 1 (4%) 1 (4%) 0.91 

IUGR  1(4%) 1 (4%) 2 (8%) 0.79 

PRETERM LABOUR  3 (12%) 2 (8%) 1 (4%) 0.13 

IUFD  0 (0%) 0 (0%) 0 (0%) 0.23 

Admission To NICU  3 (12%) 2 (8%) 1 (4% ) 0.88 

*Data is expressed as number (%). 

 

Nevertheless not statistically significant, women 

in Group III tended to have lower rates of preterm 

births [ (1/25 (4%) versus 3/25 (12%) and 2/25 (8%); 

p = 0.13]. There were no statistically significant 

relations regarding Pre-eclampsia, IUGR, and IUFD. 

Six babies were admitted to the neonatal unit (3 (12%) 

in Group I, 2 (8%) in Group II and 1(4%) in Group 

III). 

 

4. Discussion 

Recurrent miscarriages are the loss of more than 

two consecutive pregnancies before the 24th week of 

gestation. It is either primary (in women without a 

previous live-born infant) or secondary (in women 

with at least one previous live-born infant) [8,17,18]. 

75 women were included in this study 

randomized into three groups; Group I (25 patients); 

received low dose aspirin (75 mg oral once daily). 

Group II (25 patients); heparin calcium (5000 IU 

subcutaneous twice daily). Group III (25 patients); 

received low dose aspirin plus heparin calcium. The 

age of participants ranges between 18 and 42 

(mean±SD 29.3±4 in group I,28.1±4.4 in group II and 

29.1±4.1 in group III); There were no significant 

differences in the patient’s age, body mass index, prior 

miscarriages, prior live births, prior IUFD and prior 

total pregnancies. 

Many trials were carried out on the randomized 

use of low dose aspirin (aspocid) and Heparin on 

women with unexplained recurrent pregnancy loss 

(RPL) found that the regimen was associated with 

high live-birth rates and a few late pregnancy 

complications [19–21]. 

Therefore, the present study was conducted to 

evaluate the effectiveness of three different 

anticoagulant agent's regimen in women with recurrent 
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miscarriage who have either confirmed thrombophilia 

or unexplained recurrent miscarriage. 

In the present study, the combination of Heparin 

plus LDA treatment resulted in a high live-birth rate in 

women with recurrent miscarriages; In Group III there 

were a significantly greater number of live births than 

Groups I and II [ (23/25(92%) versus 16/25(64%) and 

20/25(80%); p =0.003)]. Several studies have revealed 

that LMWHs are effective in the treatment of pregnant 

women with thrombophilic disorders or APS. 

This was in agreement with a study held in 2012 

on 167 patients with recurrent pregnancy loss, where 

group one received acetylsalicylic acid, group two 

received low molecular weight heparin and group 

three received both acetylsalicylic acid and low 

molecular weight heparin. Among women negative for 

thrombophilia, 19 patients of those taking aspirin 

alone with incidence 70.3% end in a live birth and 8 

patients end in the fetal loss with incidence 29.7%. In 

group two (women receiving heparin alone), 22 

patients with an incidence of 88% end in a live birth 

and 3 patients with an incidence of 12% end in a 

fetalloss. In the third group (women receiving aspirin 

and heparin), 28 patients with an incidence of 100 % 

end in live birth while no patients end in the fetal loss 

with the incidence of 0%[22].  

Brenner et al., prospectively evaluated the 

efficacy of LMWH (enoxaparin) plus LDA during 166 

pregnancies in 166 thrombophilic women with 

recurrent pregnancy loss, including 9 women with 

APS. The dose of enoxaparin was 40mg for women 

with a solitary thrombophilic defect and 80 mg for 

women with combined thrombophilic defects. The 

enoxaparin dose of 40mg/day resulted in a live birth in 

69% of gestations, compared with 83% of gestations 

for women treated with enoxaparin at 

80mg/day[23,24]. 

Backos et al. agreed with our present study in 

that combination treatment with aspirin and heparin 

lead to a high live birth rate among women with 

recurrent miscarriage and antiphospholipid antibodies 

[25–27]. 

In addition, a randomized controlled trial 

comparing LMWH plus LDA with intravenous 

immunoglobulin in the treatment of women with 

recurrent pregnancy loss associated with APS revealed 

that LMWH plus LDA resulted in a significantly 

higher live-birth rate (72.5% versus 39.5%) [27–29]. 

However, these findings are not in agreement 

with a study conducted by Tong et al., 2016 to 

evaluate the efficacy and safety of aspirin-heparin 

treatment for unexplained recurrent spontaneous 

abortion (URSA). There were 907 pregnant women 

with a 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. they stated 

that Live birth rates in the aspirin-heparin treated 

groups and placebo groups were compared and no 

significant difference was found [30]. 

Kaandorp et al. concluded in their recent review 

that there was no benefit of LDA over heparin 

treatment on the live-birth rate in women with a 

history of at least two miscarriages without apparent 

causes other than inherited thrombophilia [1]. 

Despite the treatment, Six babies were admitted 

to the neonatal unit (3 (12%) in Group I, 2 (8%) in 

Group II and 1(4%) in Group III). This confirms 

previous reports of a high incidence of pregnancy 

complications in patients with recurrent miscarriages, 

especially if phospholipid antibodies are detected 

[1,31–33], and emphasizes the need for close antenatal 

surveillance. Most of these miscarriages occurred 

before 14 weeks of gestation and occurred 

spontaneously, but in some cases, labor was induced 

prematurely because of preeclampsia. All premature 

infants were admitted to the neonatal unit, but all of 

them were later discharged in good condition.  

A study conducted by Kutteh showed that there 

were no significant differences between the low-dose 

aspirin and the heparin plus low-dose aspirin Groups 

with respect to gestational age at delivery (37.2 ±3.4 

weeks vs. 37.8 ±2.1)[32,34,35].  

These disagreed with our results; the mean 

gestational age and the neonatal birth weight were 

significantly higher in Group III than Groups I and II. 

The mean gestational age at delivery in Group III 

[37.97 ± 1.9 versus 36.01± 1.7 and 36.23±2.42 weeks] 

in Groups I and II respectively; [p = 0.004]. The mean 

birth weight in Group III was 3687± 503 versus 

2818±379 and 3281± 363g in Groups I and II; [p = 

0.025]. 

In the current study, two women in the LDA 

group had pre-eclampsia while one case in each of the 

other groups. A link (perhaps through endothelial 

dysfunction and heptahelical G-protein-coupled 

receptors (GPCRs) has been postulated between pre-

eclampsia and increased cardiovascular disease later in 

life and women with unexplained recurrent 

miscarriages who might be at increased cardiovascular 

risk [35,36]. The role of calcium/calmodulin-

dependent kinase IV (CaMKIV) in blood pressure 

regulation (through the control of endothelial nitric 

oxide synthase activity), increased levels of G protein-

coupled receptor kinase and action of heparin by 

acting as a GRK inhibitor was observed [37,38]. 

Regarding maternal outcomes, LDA and Heparin 

are safe drugs and were well tolerated in this study. Of 

those taking heparin, none developed 

thrombocytopenia or had symptomatic complications, 

apart from mild localized bruising at the injection site. 
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Conclusion 

Combination treatment with aspirin and 

unfractionated heparin leads to a high live birth rate 

among women with recurrent miscarriage with and 

without Confirmed thrombophilia. This combination 

may indorse successful embryonic embedding in the 

early stages of pregnancy and protect against 

thrombosis of the uteroplacental vasculature after 

successful placentation. 
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