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Abstract
Background: Obstetric complications are the hallmark of antiphospholipid syndrome. 
Recurrent miscarriage, pre-term birth, oligohydramnios, prematurity, intrauterine growth 
restriction, pre-eclampsia/eclampsia, thrombosis and placental insufficiency are the most 
severe complications in patients of bad Obstetric history with elevated anti-phospholipid 
antibodies. Hence this single-center study was carried out to identify the pregnancy
complications and side effects of aspirin alone and aspirin plus low molecular weight heparin
(LMWH) in spite of the treatment. 
Methods and Methods: This prospective, single-center study was conducted among 57
patients in the Department of Obstetrics and Gynaecology, Kasturba Medical College 
Hospital, Manipal, Karnataka, India during the period of November 2000 to November 2002. 
Recruitment of patients was done depending upon the bad obstetric history. They underwent 
test for anticardiolipin antibodies (ACA) and Lupus anticoagulant (LA).Out of 111 patients 
57 patients were positive for anti-phospholipid antibodies (APA). They were further divided 
into aspirin alone group and aspirin plus low molecular heparin group randomly after 
confirmation of pregnancy. The complication like Intrauterine growth restriction 
(IUGR),pregnancy induced hypertension (PIH), oligohydramnios and preterm were 
studied.The data was entered and tabulated in MS-Excel 2007, and statistical analysis was 
performed by using Statistical Package for the Social Sciences (SPSS 22.0) version. 
Results: Comparison of pregnancy complications in aspirin alone and aspirin plus low 
molecular weight heparin(LMWH)group showed that Intrauterine growth restriction( IUGR)
was seen in 27.3% and 14.3%, Pregnancy induced hypertension( PIH) in 27.3% and 7.1% 
and oligohydramnios in 9% and 14.3% in aspirin alone and aspirin plus LMWH groups 
respectively. The results were not statistically significant. Local pain was recorded in 
10(50%) of patients in LMWH group. Around 10(27%) of aspirin patients experienced an 
epigastric pain. No patient had bleeding disorder.
Conclusion: Over period of time not much change in pregnancy complication rate seen
despite medication with aspirin alone and aspirin plus LMWH. 
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Introduction:
The antiphospholipid syndrome (APS) is a systemic autoimmune disease characterized by 
arterial and venous thrombosis, gestational morbidity and presence of elevated and 
persistently positive serum titres of antiphospholipid antibodies.[1] Women with APS have an 
increased risk for pregnancy complications like hypertensive disorders of pregnancy, preterm 
birth, intrauterine fetal death (IUFD) and small-for-gestational age (SGA) 
infants.[2]Nowadays, APS is recognized as the most significant cause of RPL (recurrent 
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pregnancy loss). Thrombophilia including antiphospholipid syndrome has been identified in 
about 50% of women with recurrent miscarriage. Upto 15-20% women with recurrent 
pregnancy loss have antiphospholipid antibodies (APA).[3]Women with APS have a 
spontaneous abortion rate as high as 90% for pregnancies without pharmacologic treatment.[4]

APS is strongly associated with recurrent abortion and pregnancy complications such as 
intrauterine growth restriction (IUGR), preterm labor, preeclampsia, and intrauterine fetal
death. The adverse effects of antiphospholipid antibodies is on trophoblast differentiation and 
invasion, placental infarctions, and thrombosis, and are thought to be responsible for 
recurrent abortion and pregnancy complications associated with APS.[5] Antiphospholipid 
antibodies include anticardiolipin antibodies and lupus anticoagulant.

There are three main subtypes (isotypes) of Anticardiolipin antibodies(ACA)-
IgG,IgM and IgA[6].Testing of IgM and IgG is most widely used. IgG subtype is predictive 
for fetal loss and thrombosis[7] .These antibodies are directed against a cardiolipin or against 
phospholipid binding proteins such as 2ߚ-glycoprotein I (2ߚ-GPI). The major activity of 2ߚ-
GPI appears to be its phospholipid-dependent anticoagulant inhibition of prothrombinase 
activity of platelets and adenosine diphosphate-inducted platelet aggregation. This results 
from the binding of this protein to negatively charged phospholipid surfaces such as activated 
platelets. Then 2ߚ-GPI competitively inhibits the binding of coagulation factors, especially 
factor XII and the prothrombinase complex to negatively charged phospholipid surfaces and 
prevents activation of the coagulation cascade. An antibody directed against 2ߚ-GPI would 
bind and prevent it from acting as phospholipid-dependent anticoagulant[8]. Detection of 
ACA and 2ߚ-GPI antibodies are by solid phase assays. The ACA ELISA test, have been 
gradually refined. The ELISA format allows bulk testing and the results are not effected by 
factor deficiency or the use of anticoagulants. Important methodological considerations are 
the quality of the cardiolipin   used and the technique for coating the microtitre plates. 
International consensus criteria, requires that patient with > 20 units anticardiolipin antibody 
to be identified as having definite APS[9].

The lupus anticoagulant is an immunoglobulin of IgG or IgM type. These antibodies 
prolong phospholipid dependent coagulation assays by binding to the epitopes of the anionic 
phospholipid portion of the prothrombinase complex. Prothrombinase complex: prothrombin, 
factor Xa and V, and calcium, which converts prothrombin to thrombin in the coagulation 
pathway[7].Screen test for the detection of LAC are : APTT (Activated Partial 
Thromboplastin Time), DRVVT (Dilute Russel’s Viper Venom test), KCT (Kaolin Clotting 
Time) and TTI (Tissue Thromboplastin Inhibition Time) .The presence of APAs is associated 
with thrombosis. The most common theories for their mechanism of action is divided into:
i) Those that ascribe APAs to disrupt platelet function. The effects on platelet function is by 
activation of  platelets leading to release of the procoagulant thromboxane[10] and interference 
with the complex of phospholipid and 2ߚ-GPI [11]. 
ii) Those that interfere with function of endothelial cells. This is done by inhibition of 
prostacyclin by vascular endothelial cells[11]. Endothelial cell damage leading to increased 
procoagulant activity or impaired fibrinolytic responses[6].
iii) Effects on Coagulation : This action is through inhibition of the protein C, free protein S 
anticoagulant system. [12] APAs interfere with thrombomodulin production and by inhibition 
of antithrombinIII activity .

The prospective fetal loss rate in women with APAs has been reported to be in the 
range of 50-75%. Although fetal demise can occur in any of the three trimesters of 
pregnancy, first trimester loss is more common. The actions of APAs in causing adverse 
pregnancy outcome may be divided intro their effects on implantation and their effects
inpostimplantation period. The post-implantation effect of APAs leads to adverse pregnancy 
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outcome. They are related to their thrombogenic action and vasculopathy leading to 
decreased placental perfusion. This vasculopathy was characterized by fibrinoid necrosis, 
atherosis of decidual vessels and intimal thickening of blood vessels.Pregnancies affected by 
antiphospholipid syndrome (APS) are managed with low molecular weight heparin (LMWH), 
either alone or in combination with aspirinwith prevention of maternal and fetal adverse 
outcomes as the goal.[13]

Aspirin (acetylsalicylic acid) is a nonsteroidal anti-inflammatory drug (NSAID) that works 
primarily through its inhibition of two cyclooxygenase isoenzymes (COX-1 and COX-2), 
which are necessary for prostaglandin biosynthesis. The COX-1 isoform is present in the 
vascular endothelium and regulates the production of prostacyclin and thromboxane A 2, 
prostaglandins with opposing regulatory effects on vascular homeostasis and platelet 
function. Prostacyclin is a potent vasodilator and inhibitor of platelet aggregation, whereas 
thromboxane A 2 (TXA2) is a potent vasoconstrictor and promotes platelet aggregation. The 
COX-2 isoform is inducible and expressed almost exclusively following exposure to 
cytokines or other inflammatory mediators. The effect of aspirin on COX-dependent 
prostaglandin synthesis depends on dose. At lower dosages (60–150 mg/day) aspirin 
irreversibly acetylates COX-1, resulting in decreased platelet synthesis of TXA2 without 
affecting vascular wall production of prostacyclin. At higher doses, aspirin inhibits both 
COX-1 and COX-2, effectively blocking all prostaglandin production[14].Low dose of aspirin 
preferentially inhibit platelet thromboxane synthesis leaving endothelial prostacyclin
synthesis relatively intact.[15] Aspirin inhibits platelet adhesion to collagen under condition of 
stasis or low flow but not under normal conditions. Aspirin also  inhibits second wave 
aggregation and the associated release reactions inducted by agents such as collagen, ADP 
and adrenaline.[15] Low dose aspirin inhibit the release of ADP (adenosine di phosphate) from 
platelet and sticking to each other.[16]Low dose aspirin is a potent stimulator of IL-3. 
Cytokines have role in endocrine and immune system. This helps in endometrial development 
leading to better implantation of zygote. It also restores GnRH induced ߚ hCG 
secretion.[16]LMWH is standard with a history of thromboembolism, yet studies regarding its 
effectiveness for the prevention of APS-associated adverse pregnancy outcomes have been 
fraught with contradiction.[18] Furthermore, the majority of systematic reviews of randomized 
controlled trials (RCTs) have found no increase in hemorrhagic complications associated 
with low-dose aspirin during pregnancy.[14] A USPSTF report on low-dose aspirin for 
prevention of preeclampsia identified no increased risk of placental abruption (11 trials 
[23,332 women]; relative risk [RR], 1.17; CI, 0.93–1.48), postpartum hemorrhage (nine trials 
[22,760 participants]; RR, 1.02; CI, 0.96–1.09), or mean blood loss (five trials, [2,478 
women]; RR not reported).[19]Low molecular weight heparins (LMWH) are manufactured 
from unfractionated (UFH) by controlled depolymerization using either enzymatic 
(heparinase) or chemical (nitrous acid or alkaline hydrolysis.)[20] The action of LMWH is by 
anticoagulant action is by anticoagulation.
Heparin is a heterogeneous mixture of sulfated mucopolysaccharides. It binds to endothelial 
cell surfaces. Its biologic activity is dependent upon the plasma protease inhibitor 
antithrombin III. Antithrombin inhibits clotting factor protein by forming equimolar stable 
complex with them. In the absence of heparin, these reactions are slow, in the presence of 
heparin, they are accelerated 1000-fold. The active heparin molecules binds tightly to 
antithrombin and cause a conformational change in this inhibitor. The conformational change 
of antithrombin exposes its active site for more rapid interaction with the proteases which 
activates clotting factors[21]. It inhibits platelet function.It inhibits the proliferation of 
vascular smooth muscle cells, an effect that is independent of its anticoagulant activity.[21] It 
increases protein C and S activity[22].It  decreases the coagulation activation by factor V 
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Leiden mutation. Adverse effects of LMWH are hematologic bleeding (2.7 – 4.6%), wound 
hematoma (0.1-3.4%), local pain at injection site (12%), injection site hematoma (0.2-7.5%), 
allergic reaction <1% and osteoporosis in post natal period.[23]

Obstetric complications remain prevalent despite heparin therapy.[24]In view of this, the 
current prospective, single-center study was carried out to identify the pregnancy 
complications and side effects of aspirin alone and aspirin plus low molecular weight heparin
(LMWH) in patients of bad obstetric history with elevated Anti-phospholipid antibodies.
Materials and Methods: 
This prospective, single-center study was conducted in the Department of Obstetrics and 
Gynaecology, Kasturba Medical College Hospital, Manipal, Karnataka, India. The study 
period was of 24 months from November 2000 to November 2002. Recruitment of patients 
was done depending upon their past obstetric history with 2 or more consecutive abortions, 1 
or more neonatal death, 1 or more intrauterine death. Patients with Diabetes mellitus, any 
bleeding disorders, HIV and Chronic hypertension were excluded. A total of 111 patients 
were enrolled in the study who fulfils the inclusion criteria. They underwent: Anticardiolipin 
antibody assay (ACA) by Enzyme immune assay, a quantitative study using a NOVAMED 
kit which allows rapid sampling. Lupus anticoagulant was detected by estimation of APTT. 
(Activated partial thromboplastin time). Out of 111 patients, 57 had elevated 
antiphospholipid antibodies. Hence 57 was sample size for the present study. These 57 were 
randomly divided into aspirin only group and aspirin plus LMWH group. Out of 57 patients 
with elevated antiphospholipid antibodies, 37 patients received aspirin and 20 patients 
received aspirin plus LMWH.
Aspirin75mg once a day orally was given from confirmation of pregnancy till 34 weeks in 
post conception period, Low molecular weight heparin 0.3 CC Containing 2850 anti-Xa 
activity given subcutaneously once a day for 6 weeks from the day of cardiac activity till 12 
weeks in the post-conception period. All patients underwent a transvaginal ultrasound at 6 to 
7 weeks gestation to rule out an ectopic pregnancy and to determine fetal viability. Patients 
with vaginal bleeding or pelvic pain were evaluated at an earlier date. If a missed abortion 
was diagnosed, the patients were offered a dilation and curettage, and the tissue was 
submitted for chromosome analysis. All patients had regular antenatal checkups. Patients 
were offered baseline investigation like complete blood count, HIV, HBsAg, urine routine. 
The objective of antenatal care was to detect maternal hypertension, IUGR, oligohydramnios, 
preterm and other obstetric complications. Serial Obstetric ultrasound done for growth 
monitoring. Pregnancy induced hypertension was diagnosed based on elevated blood pressure 
more than 140/90 mmHg beyond 20 weeks of gestation.Intrauterine growth restriction 
(IUGR) was diagnosed,based on ultrasonography. Preterm deliveries include deliveries below 
37 weeks. Oligohydramnios was diagnosed clinically and confirmed by amniotic fluid index 
by ultrasound. Informed consent was taken from the patients in the study group. The study 
protocol was performed in accordance with the principle of the declaration of Helsinki and 
after approval by the institutional ethical scientific committee.

Statistical analysis: The data was entered and tabulated in MS-Excel 2007, and statistical 
analysis was performed by using Statistical Package for the Social Sciences (SPSS version-
22.0). Data had been summarized as mean for numerical variables and count and percentages 
for categorical variables and p<0.05 is considered as statistical significance.
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Results:
A prospective, single-center study’ was conducted in Department of Obstetrics and 
Gynaecology, Kasturba Medical College Hospital, Manipal, Karnataka, India. The study 
period was of 24 months from November 2000 to November 2002. 
Table 1. IUGR was seen in 27.3% and 15.0%, PIH in 27.3% and 10.0% and oligohydramnios
in 10.8% and 15.0%, Preterm in 8.1% and 5.0% in aspirin and aspirin plus LMWH groups 
respectively. The results were not statistically significant in any group. 

Table 1:  Comparison of pregnancy complications in Aspirin alone and Aspirin plus 
LMWH group

Pregnancy 
complications

Aspirin alone
(n=37)

Aspirin plus 
LMWH
(n=20)

p-value

IUGR 10 (27.3%) 03(15%) P>0.05
PIH 10 (27.3%) 02 (10%) P>0.05
Oligohydramnios 04 (10.8%) 03 (15%) P>0.05
Preterm 03 (8.1%) 01 (5.0%) P>0.05

Table 2. Local pain was recorded in 10(50%) of patients in LMWH group. Local bruise in 1. 
(5.0%) Around 10(27.3%) of aspirin alone patients experienced epigastric pain. Only 1 
patient (2.7%) had hypersensitivity reaction. 

Table 2: Comparison of Side Effects of Aspirin alone and Aspirin plus LMWH
Side effects of Aspirin 
alone & Aspirin plus 
LMWH

Aspirin alone 
(n=37)

Aspirin plus LMWH 
(n=20)

Local Pain - 10 (50.0%)
Local Bruise - 01 (5.0%)
Hypersensitivity 01 (2.7%) -
Epigastric pain 10 (27.3%) -
Nausea 02 (5.4%) -

Discussion:
Aspirin is thought to improve the trophoblastic invasion of the uterine spiral arteries and 
might subsequently improve the development and efficacy of the placenta probably due to 
thrombocyte aggregation inhibition and/or an anti-inflammatory working mechanism.[25.26]

These results, however, have been found in experimental setting and it is unknown what the 
relevance is for clinical practice.

In present study, incidence of IUGR is seen in 27.3% and 15.0% after treatment with aspirin 
and aspirin plus LMWH group in antiphospholipid antibody positive patients. R.D. franklin 
etal[27]study showed the incidence of IUGR in 10.5%  and 8.3% in aspirin plus LMWH and 
aspirin alone group.There was an increased risk of IUGR if treatment was taken. In another 
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study by GlasnovićMetal[28] observed that 8.3% cases of IUGR after treatment with low dose 
aspirin and LMWH. One more study by Backos Metal[18] also found that 15.0% of infants 
were small for gestational age when treated with LDA and heparin. In Khalid Abd 
Aziz[29]showed that 33% of the aspirin group and 12% of aspirin plus LMWH had IUGR. 
Sasmita Swain etal study[31] also showed similar result of IUGR in 15% of aspirin plus
LMWH group.  In the present study,there were 27.3% and 10.0% developed pregnancy 
induced hypertension (PIH) after treatment with aspirin and aspirin plus LMWH in 
antiphospholipid antibody positive patients. Similarly a study by Jeremic etal[31] revealed that 
preeclampsia occurs 15.0% despite treatment with low dose aspirin and LMWH. In a study 
by Fawad S[32] observed that only 7% patients developed preeclampsia despite treated with 
low dose aspirin and LMWH.Anotherstudy by Serrano Fetal[33]in Portugal, shows that 
incidence of preeclampsia was 19.4% with medication.Yagoub etal[34] showedlow rate of 
5.1%in patient on aspirin plus LMWH group. Our study result were matched with Beckos et 
al[18] study which showed 17% of preeclampsia in aspirin plus LMWH group. Obstetric 
manifestations of APS are not restricted to fetal loss. Current APS criteria include early 
delivery and oligohydramnios is a frequent finding in pregnancies involving IUGR and is 
more likely due to decrease fetal blood volume, renal blood flow and fetal urine output. 
Pregnancies complicated by severe oligohydramnios have been shown at increased risk of 
fetal morbidity. 

In the present study, 10.8% and 15.0% developed oligohydramnios after treatment with 
aspirin and aspirin plus LMWH in antiphospholipid antibody positive patients. Similar results 
are recorded in the study conducted by Al-Assady NS.[35]A study by Yagoub M etal[34]

showed13.8% had oligohydramnios in their study. In our study preterm delivery were seen in 
8.1% and 5.0% in Aspirin and aspirin plus LMWH group. Sasmita Swain etal[30] also had 9% 
of preterm delivery in aspirin plus LMWH group. Mo D, Saravelosetal[36] had 5% preterm 
birth in aspirin plus LMWH. Khalid Abd Aziz etal[29]. study showed 20% and 14% of 
incidence of preterm in Aspirin and Aspirin plus LMWH group. In contrast to our study 
Beckos etal[18]had 24% of preterm in Aspirin plus LMWH group. The most common side 
effects of heparin are bleeding, osteoporosis, and heparin-induced thrombocytopenia. The 
LMWHs have weaker interactions with platelets and inhibits bone formation less than 
unfractionated heparin.[37] In the present study, 50% and 5% patients’ experienced local pain 
and local bruise in LMWH group, whereas 2.7%, 27% and 5.4% patients experienced 
hypersensitivity, epigastric pain and nausea in aspirin group. A study byPaulien G de Jong[38]

showed 40%patient had local skin reaction.The current study implies that reporting the 
pregnancy complications and side effects of aspirin and LMWH will add to available 
literature.

Conclusion:
Maternal and perinatal complications occurred frequently, despite LMWH and aspirin use. 
However, combination treatment with aspirin and LMWH leads to a high live birth rate 
among women with recurrent miscarriage and antiphospholipid antibodies. This combination 
may promote successful embryonic implantation in the early stages of pregnancy and protect 
against thrombosis of the uteroplacental vasculature after successful placentation which leads 
to decrease percentage of IUGR and PIH. 

Limitations:
In this study, we did not give LMWH till 34 weeks of gestation.  Being a small sample size
and single center study, who do not represent or generalize the whole population.

https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Jong%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=24995856
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