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ABSTRACT 
Objectives: To evaluate the role of Antithrombin, Protein C, Protein S and Factor V Leiden in  
recurrent pregnancy loss and to compare the cause of hereditary thrombophilia among women with recurrent pregnancy loss. 
Methods: Sixty patients with two or more pregnancy loss having ages 19-40 years were included in the descriptive cross-
sectional study was performed at Diagnostic and Research Laboratory LUMHS Jamshoro/Hyderabad and Department of 
Pathology LUMHS, Jamshoro from January 2020 to December 2020.  While patients with liver disease, uterine Fibroids, 
Cardiac disease, congenital abnormalities associated pregnancy loss were excluded.  
Total 10 ml blood was taken and distributed in EDTA tube and in sodium citrate. CBC was performed on automated CBC 
analyzer Sysmex CA 1000. PT, APTT performed on Sysmex CA 600. Antithrombin screening done by INNOVANCE 
Antithrombin Kit. Protein C activity measured by Berichrome Protein C Kit. Protein S screened by Siemens Protein S Ac kit. 
Factor V Leiden was done by using Pro C global kit with factor V deficient plasma. Quality control and standard curves were 
performed as per kits instructions. 
Results: In our study of sixty women with recurrent fetal loss, mean ages were 29.3± 4.9. The mean number of fetal loss among 
patients was (3.1± 1.5) while parity was (1.6 ± 1.2). Among these patients mean platelets were (302.6 ± 74.9), PT was (11.9 ± 
0.14), APTT was (27.1 ±1.3). Protein C was found in 12 (20%), while 19 (31%) patients had Factor V Leiden. Whereas, Protein 
S was found in 3 (5%) patients. Antithrombin was not detected in any patients. 
Conclusion: Our research based on the results concludes that Factor V Leiden had a significant association to the women with 
recurrent fetal loss and it could be a cause of recurrent pregnancy loss. 
Keywords: Hereditary thrombophilia, Recurrent fetal loss, Factor V leiden. 

 

INTRODUCTION 
American Society of Reproduction Medicine (ASRM) defines, the 
recurrent miscarriage (RM) is the pregnancy failure which occurs 
at least two times1. RM may be categorized as either early 
(miscarriages which happen during 20 weeks of pregnancy) or late 
(miscarriages which occur after first 20 weeks of pregnancy)2. RM 
is a usual health issue, with at least three  miscarriage  influencing 
1-2% and  at least two miscarriages occurs into 5% of women at 
the time of reproduction3. 
 Pregnancy is a hypercoagulable condition if it is influenced 
by thrombophilia, the hypercoagulable condition gets severe and 
may hinder the blood circulation via the maternal veins, resulting in 
deep vein thrombosis (DVT), and formation of clumps in the 
placental circulation, which results in reduced fetal growth and/or it 
can lead to fetal loss2. Low quantity of natural anticoagulants 
enhances the thromboembolism risk throughout the pregnancy4. 

 Thrombophilia can be defined as a set of disorders which 
distinguishes the reduction in the anticoagulant mechanism, 
resulting predisposition to enhancement in thromboembolism. 
Thrombophilia could be acquired or inherited/genetics5. 
“Hereditary” or “inherited” thrombophilia is the most common 
terminology applicable to such states in which a hereditary change 
influences the quantity/role of a protein in the thrombotic pathway. 
Antithrombin (AT), Protein C (PC) and Protein S (PS) have the loss 
of function mutations while the Factor V Leiden (FVL) and the 
prothrombin gene 20210 A/G have gain of function mutations6. 
Heterozygote or homozygote change in FVL, PS deficiency, PC 
deficiency, or AT- III were explained as the reasons for an 
increased rate of fetal loss7. 

 Thrombophilia mechanism depends on three factors. One is 
more chances of thrombophilia in recurrent fetal loss (RFL), 
Second is the high rate of miscarriage due to thrombophilia and 
the presence of clot formation in placental circulation8. 
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 Pregnancy is the physiological condition that changes the 
hemostatic state into hypercoagulability. It causes changes in 
blood, vessels and coagulation with high quantity of factor VII, VIII, 
X, Von Will brand Factor (VWF), fibrinogen, thrombin generation 
markers F1, F2 and thrombin AT complex. There is reduced 
concentration of PC, PS, and APC and fibrinolytic activity. During 
pregnancy, these changes have a protective role but it can lead to 
complications particularly more chances in women having acquired 
or hereditary thrombophilia9,10. 
 Equilibrium between pro coagulant and anticoagulant system 
is needed for sufficient placental blood flow and pregnancy. 
Reduced placental blood flow leads to thrombosis, reduced oxygen 
supply and invasion of trophoblast and it causes fetal growth 
restriction, placental abruption and pregnancy loss11,12. For women 
health fetal loss is a big issue.  Studies showing 1/5th women 
having one pregnancy loss and 1/20 having two and more 
abortions. One (1) % of women have minimum three recurrent 
miscarriages13,14. 
 ASRM suggests at least two pregnancy loss, while European 
Society of Reproduction and Embryology suggests at least three 
pregnancy loss. Recent studies showed two or more pregnancy 
loss as habitual or recurrent irrespective of it is succeeding or 
not15,16. In 2005, improved nomenclature says Recurrent pregnancy 
loss (RPL) is consider as early loss which occurs prior to 12 
weeks’ pregnancy and consider as late losses which happens after 
12 weeks. RPL also described as loss of pregnancy at or prior to 
20 weeks or loss of pregnancy after 20 weeks, with 8-20% take 
place prior to 20 weeks’ gestation while in this 80% within 12 
weeks of gestation2. Miscarriages has a psychological impact on 
women health, among which 14 to 19% are associated with one 
miscarriage while two or more pregnancy loss occur in 1-5%. In 
greater than fifty percent reasons left undetermined. Many types of 
genetic thrombophilia have related to fetal loss but this connection 
is still unclear16. 

 Fetal loss occurs in any trimester has a deleterious effect on 
women going through it both in terms of psychological and social. 
Several women having pregnancy loss without knowing the fact 
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that they are having pregnancy therefore actual ratio of pregnancy 
loss is more than that is published. 40-50% cases showing 
association of thrombophilia with recurrent fetal loss2. Although 
genetic thrombophilia showing association with recurrent fetal loss, 
but this relationship among genetic thrombophilia and recurrent 
fetal loss has not been clearly determined. Mostly research has 
been published on Caucasian papulations on relationship of 
thrombophilia and RPL17. Clinicians has a hope that anticoagulant 
treatment will be beneficial in management of the patients having 
recurrent fetal loss due to inherited thrombophilia and leads them 
to include inherited thrombophilia screening as a routine 
investigation in antenatal checkup in patients with fetal loss18. 

 Studies showing different results for relation of thrombophilia 
with fetal loss due to the change in chosen criteria for patients and 
also because different frequency of inherited thrombophilia in 
selected community4. In our region frequency and cause of 
hereditary thrombophilia in recurrent fetal loss is not described and 
need to be established. The aim of our study is screening of 
hereditary thrombophilia among females with recurrent fetal loss. 
 
MATERIAL AND METHOD 
This descriptive cross-sectional study was performed at Diagnostic 
and Research Laboratory LUMHS Jamshoro/Hyderabad and 
Department of Pathology LUMHS, Jamshoro from January 2020 to 
December 2020. A total sixty (60) patients having two and more 
unexplained pregnancy loss were selected for study. The 
identification of pregnancy loss was taken on the basis of history, 
medical reports, U/S reports and the laboratory investigation 
provided by the patient.  
Inclusion Criteria: Patients having two and more fetal loss 
included in the study. Patients having ages 17-45 were also 
included in the study. 
Exclusion Criteria: Women who have history of liver disease, 
uterine fibroid, polycystic ovaries (PCO) and cardiac disease were 
excluded from study. Patients with congenital abnormalities 
associated pregnancy loss were also excluded from study.    
Data Collection Procedure: Total 10 ml of blood specimen was 
taken from individual patient and diffused into EDTA (Ethylene 
diamine tetra acetic acid) vacutainer for complete blood count 
(CBC) and in 3.2% sodium citrate tube in a ratio of 9:1 for 
coagulation assays with adequate mingling of six (6) times 
avoiding vigorous shaking. Complete blood count (CBC), 
Prothrombin time (PT) and Activated partial thromboplastin time 
(APTT) of all patients were performed on the same day. All 
samples processed on same day during 2 hour of sample 
collection through twice centrifuged at 2000g for 15 minutes to 
obtained platelet poor plasma and placed in aliquots at -35℃ for 
factor analysis.  
Laboratory Analysis: CBC was performed on analyzer Sysmex 
XN-1000. PT, ATT analyzed on coagulation analyzer (Sysmex CA-
600) on fresh sample of platelet free plasma. PC was measured by 
using Berichrome PC kit Siemens Healthcare Diagnostic (Sysmex 
CA-1500). FVL screening was performed through Pro C Global kit 
in conjugation with Factor V deficient plasma on Sysmex CA-1500 
analyzer. 
Antithrombin activity was measured by using INNOVANCE 
Antithrombin kit on automated analyzer Sysmex CA-2500. Protein 
S was screened by using Siemens Protein S Ac kit on Sysmex CA-
2500. Commercial control plasma N, P and standard human 
plasma were used for quality control and standard curve 
preparations. 
Statistics: Data analysis was carried out by using SPSS version 
22. The frequency and percentages were calculated for the factors 
(AT, PC, PS and FVL). The mean ± standard deviation (SD) was 
calculated for age, parity, RPL, platelets, PT, APTT and for the 
factors. 
 

RESULTS 

A total sixty women with RFL were included in the study. Thirty 
patients (50%) presented with two fetal losses, 12 (20%) with three 
fetal losses and 18 (30%) with more than 3 fetal losses. Among 
these women 26 (43.3%) had 1st trimester losses, 14 (23.3%) had 
second trimester losses, 10 (16.6%) had combined losses.  
 All patients were aged between 19-40 years (mean 29.3± 
4.9). The mean number of fetal loss among patients was (3.1± 1.5) 
while parity was (1.6 ± 1.2). Among these patients mean platelets 
were (302.6 ± 74.9), PT was (11.9 ± 0.14), APTT was (27.1 ±1.3). 
Table 1 
 In these women with recurrent fetal losses 51.6% presented 
with hereditary thrombophilia. PC deficiency was presented in 12 
(20%) cases, PS was identified in 3 (5%) while AT was not 
detected in any patient. FVL was identified in 19 (31%) cases 
(Table 2). Among which 10 (16.6%) patients showed combined 
deficiencies, nine had PC and FVL deficiency and one case having 
simultaneous PC and PS deficiency. 
 
Table 1. Demographic data and coagulation results 
Parameter Patients (n=60) (mean) 
Age 29.3± 4.9   
RPL 3.1± 1.5 
Parity 2.2 ± 2.0        
Platelets 302.6 ± 74.9 
PT 11.9 ± 0.14 
APTT 27.1 ±1.3 
 
Table 2. Frequency of Hereditary thrombophilia in recurrent fetal loss 
Parameter Frequency Mean 
PC 20% 71.2±14.0 
PS 5% 72.5±10.1 
AT 0% 97.6±11.1 
FVL 31% 0.77±0.11  
 

 
AT                       PS                          PC                         FVL 
 

DISCUSSION 
In this study, we compared the cause of thrombophilia among 
women with RFL and relative risk of hereditary thrombophilia 
because of AT, PC, PS and FVL. Hereditary thrombophilia is a 
coagulation defect. Most commonly occurring hereditary factor 
deficiency is FVL which is present in 40% among European 
papulation. While AT, PC, PS occur in 5 to 10% of patients with 
thromboembolism19. Pregnancy loss is a major issue. Due to 
pregnancy itself is an acquired hypercoagulable condition, 
hereditary factors that leads to thrombosis increased the chances 
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of complications. Many studies enrolled to see the association 
between hereditary thrombophilia and worse end pregnancy 
effects that showed different results20. 

 Thromboprophylaxis is considered as a therapy for patients 
with recurrent fetal loss. The widespread use of anticoagulant 
prophylaxis treatment for women with thrombophilia associated 
worse end pregnancy results has led to overcome over the lack of 
literature in favors of using this therapy. There is not much 
supportive data due to difference of study papulation, 
complications and trimester at which this therapy is given in these 
studies12. The ACCP (American college of chest physician) does 
not favor the utilization of LMWH in women have no family history 
of VTE or women having family history of VTE in association with 
any other hereditary thrombophilia and does not recommend 
prophylactic use in women of hereditary thrombophilia in absence 
of adverse pregnancy outcome in past (21). While RCOG 
guidelines supported the usage of LMWH prophylaxis in women 
having AT, PC, PS deficiency, homozygous for FVL and 
prothrombin G20210A without the presence of family history22. 

 In our study, hereditary thrombophilia was found in 51% of 
women with recurrent fetal loss. The percentages are different 
among studies. These controversies in results may be due to 
difference in selection of patients, ethnic background, inclusion 
criteria, study design, population and geographical areas. Nahas et 
al found thrombophilia in 53.3%7. while other two studies showing 
frequency between 49%, 65% and 66%23-25. 

  In our study group frequency of Protein C was 20% while 
other studies showed variable prevalence which are from 6%, 
7.7%, 22.5% respectively5,7,26.  Protein S was identified in 5% of 
patients finding similar to other studies1,4,26. Antithrombin was not 
detected in any patient while previous studies favor our findings1,17, 

whereas low prevalence was shown in other studies from 0.2%, 
0.6% and 1.9%4,7,26. 

 FVL was widely studied as a reason of recurrent fetal loss. 
The prevalence of FVL in recurrent fetal loss from different regions 
of world showed 3% to 40%11,25,27,28.  
 In a review article of fourteen14 researches, Nasibeh et al 
evaluated that most of them showed the connection among FVL 
and fetal loss29. 

 Another review article which includes 62 studies also 
indicated a significant relationship of FVL and risk of RPL in 
Asians, European and African population30. 

 Assaad et al concludes that FVL mutation could be the 
cause of recurrent fetal loss31. Another recent study shows an 
important connection between FVL and RFL especially in 1st and 
2nd month of pregnancy32. Although some studies showed no 
relationship between FVL mutation and RPL33,34. 

 In our research, FVL was identified in 31% of women with 
recurrent fetal loss. Very few studies have been conducted in 
Pakistan. In comparison to our data a study from Pakistan showed 
27% of FVL in women with RPL results favoring our findings26. 

Another study from northern Pakistan, Nadir et al found 12% FVL4. 

 Most of the studies favors that FVL has significant 
association with recurrent fetal loss. Our data gave further 
understanding about testing of hereditary thrombophilia in RFL and 
it will be helpful for further investigation regarding role of 
anticoagulants in recurrent fetal loss. It could be beneficial in timely 
treatment of patients through proper thromboprophylaxis and 
thereby improves maternal and perinatal outcome. 
 
CONCLUSION 
Our research based on results, concludes that FVL had a 
significant association to the women with recurrent fetal loss and it 
could be a cause of recurrent pregnancy loss.  
Limitation of Study: Factor V mutation should be done on PCR. 
Further studies with large population should be conducted to 
screen patients with recurrent fetal loss and awareness should be 
created among health professionals regarding role of hereditary 
thrombophilia and to screen the patients with recurrent fetal loss. 
Early diagnosis will help in proper management of patients 
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