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Abstract

Inherited thrombophilia has been implicated as a possible cause of recurrent pregnancy loss. Al-
though numerous studies are available in literature, thrombophilia rate seems to vary from study
to another. The aim of our study was to determine the frequency of FII Prothrombin (G202104),
Factor V Leiden (G1691A), as well as methyl tetrahydrofolate reductase (MTHFR C677T) polymor-
phisms, protein C, protein S and antithrombin III deficiency in a series of patients with unex-
plained RPL compared to control. Patients and Methods: 100 patients of unexplained RPL and 43
age-matched healthy controls were investigated for inherited thrombophilia. Results: MTHFR and
Factor V Leiden were the commonest gene defects among cases studied (63%, 60% respectively)
and control groups (41.9%, 41.9% respectively) (p = 0.019, p = 0.046 respectively). The least
common deficiencies were protein S and protein C deficiency in cases (3%, 2% respectively) as
well as in controls (1%, 0% respectively). 4 cases were homozygous for MTHFR and 2 cases ho-
mozygous for Factor V Leiden mutation. Odds ratio for MTHFR and Factor V mutation was 2.36 and
2.08 respectively (CI 95%). Combined defects were seen in cases and controls (p < 0.05). Conclu-
sion: Our study found an association between MTHFR and Factor V Leiden mutations in patients
with unexplained RPL among Egyptian women. Further studies are needed to define the manage-
ment of genetic thrombophilia in cases of recurrent pregnancy loss.
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1. Introduction

Recurrent pregnancy loss (RPL) represents a significant health problem with a rate of 5% among women in the
reproductive age [1]. Inherited thrombophilia has been implicated as a possible cause [2] [3]. Although numer-
ous studies are available in literature, thrombophilia rate seems to vary from study to another [4] [5].

Combined thrombophilia, namely inherited thrombophilia associated with acquired thrombophilia or more
than one inherited thrombophilic defect, has also been identified as a cause of RPL, but its real frequency is not
clear. Several studies in the latest years identified combined thrombophilic defects in women with both early and
late RPL [6]-[9].

Factor V Leiden mutation was found to be the most common inherited thrombotic risk factor associated with
RPL [10]. Its inheritance is autosomal dominant and its frequency in whites varies from 3% to 8% and 1 in 1000
are homozygous. It is rare in African Americans, Asians and Native Americans [11].

The incidence of genetic prothrombotic mutations in women with unexplained pregnancy loss was examined
in various studies: some of these studies supported the association [5] [12] [13], while others detected no associ-
ation [14]-[16].

A meta-analysis [13] of pooled data from 31 retrospective studies suggested that the association between in-
herited thrombophilia and fetal loss varies according to type of fetal loss and type of thrombophilia. The associ-
ation between thrombophilia and late pregnancy loss has been consistently stronger than for early pregnancy
loss. In this meta-analysis, factor V Leiden was associated with recurrent first-trimester fetal loss (OR 2.01, 95%
Cl 1.13 - 3.58), recurrent fetal loss after 22 weeks (OR 7.83, 95% CI 2.83 - 21.67) and non-recurrent fetal loss
after 19 weeks (OR 3.26, 95% CI 1.82 - 5.83). Prothrombin gene mutation was associated with recurrent
first-trimester fetal loss (OR 2.32, 95% CI 1.12 - 4.79), recurrent fetal loss before 25 weeks (OR 2.56, 95% ClI
1.04 - 6.29) and late non-recurrent fetal loss (OR 2.3, 95% CI 1.09 - 4.87). Protein S deficiency was associated
with recurrent fetal loss (OR 14, 95% CI 0.99 - 218) and non-recurrent fetal loss after 22 weeks (OR 7.39, 95%
Cl 1.28 - 42.83). Methylenetetrahydrofolate mutation and protein C and antithrombin deficiencies were not as-
sociated with fetal loss. However, since protein C and antithrombin Il deficiencies are rare, the number of
women included in the study was too small to show any difference in pregnancy outcome.

Another meta-analysis [2] of 16 case-control studies showed that patients with factor V' Leiden or prothrom-
bin gene mutation have double the risk of recurrent miscarriage when compared with women negative to
thrombophilic mutations.

The ALIVE, SPIN and HepASA trials all studied the use of LMWH and aspirin and compared them with ei-
ther aspirin alone or mere intensive pregnancy surveillance in patients with early recurrent pregnancy loss. All
showed no significant difference in reduction of pregnancy loss or increase in live birth rate [17]-[19]. None of
those trials studied the effect of therapy in the subgroup of women with thrombophilia. Randomized place-
bo-controlled trials are needed to study the use of anticoagulants in women with recurrent miscarriage and inhe-
rited thrombophilia [20].

With the identification of genetic risk factors, there has been synergistic amplification of thrombotic risk
when one has an abnormal gene (e.g., factor V Leiden) plus environmental issues (e.g., pregnancy). Currently, a
combination of risk factors (pregnancy, multiple inherited thrombotic defects) is associated with secondary
hypercoagulable states and has a strong association with pregnancy complications [21]. Women with antithrom-
bin 111 deficiency or more than one thrombophilic defect (including homozygous factor V Leiden, homozygous
prothrombin G20210A and compound heterozygotes) or who have with additional risk factors should be re-
ferred to specialized centers for monitoring future pregnancies and for considering thrombo-prophylaxis during
pregnancy [22].

The aim of our study was to determine the frequency of Factor V Leiden (G1691A), FIlI Prothrombin
(G20210A) and methyl tetrahydrofolate reductase (MTHFR C677T) polymorphisms as well as protein C, pro-
tein S and antithrombin 111 levels in a series of patients with unexplained RPL compared to age matched, healthy
controls with no history of medical disorders, thrombosis or miscarriage.

2. Patients and Methods
2.1. The Study Population

A case-control study was conducted on a total number of 143 participants: 100 patients and 43 age matched
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controls.
Consent was taken from all participants and the Ethics Committee at Kasr Al-Ainy Hospital approved the
Research work.

2.1.1. Patient Group

All patients were not pregnant, with history of 2 or more pregnancy losses < 13 weeks. Patients were referred
from the outpatient clinic of the Obstetrics and Gynecology Department at Kasr Al-Ainy Faculty of Medicine,
Cairo University.

To exclude other causes of recurrent pregnancy loss, we looked for chromosomal alterations, endocrine, in-
fectious and uterine factors.

All patients underwent karyotyping (both parents) to exclude chromosomal aberrations as balanced transloca-
tions. 3D Ultrasound was performed to exclude uterine congenital anomalies. Screening for diabetes, thyroid
dysfunction, hyperprolactinemia, luteal insufficiency and PCOS were performed (Basal FSH, LH E2, luteal
progesterone, FT3, FT4, TSH, Prolactin and androgen levels). Lupus anticoagulant and antiphospholopid anti-
bodies were also excluded. Cases included had no history of thrombosis.

Patients were then tested for the following inherited thrombophilias: Factor V Leiden, Prothrombin as well as
MTHFR (C677T) gene polymorphism, Protein S, C and antithrombin Il deficiency.

2.1.2. Control Group

43 age-matched, healthy women with at least one uncomplicated full term pregnancy with no history of preg-
nancy loss, no known medical disorders or previous thrombosis were included in the control group. They were
recruited from the gynecology outpatient clinic, Kasr Al-Ainy hospital, Cairo University.

2.2. Genotyping

The FV-PTH-MTHFR Strip assay is based on the reverse hybridization principle. The DNA was isolated from
EDTA-anticoagulant blood samples using Vienna Lab Kit (Labordiagnostika GmbH kit-cat. #4-260, Vienna,
Austria). Then factor V, prothrombin and MTHFR gene sequences were simultaneously in vitro amplified
and biotin-labeled in a single (multiplex) amplification reaction. Finally, the amplification products were
selectively hybridized to a test strip, which contains oligonucleotide probes (wild type and mutant type) im-
mobilized as parallel lines. Bound biotinylated sequences were detected using streptavidin-alkaline phospha-
tase and color substrates. The assay covered 3 mutations: FV (G1691A), PTH (G20210A) and MTHFR
(C677T).

2.3. Protein C, S and Antithrombin III

Functional activity of protein C and S and antithrombin 111 (Diagnostica Stago Kits, France) were assessed by
immunoturbidometric assay using plasma samples, which were collected on tubes containing trisodium citrate.
Normal ranges of protein C, protein S and antithrombin Il activity were considered as 70% - 140%, 60% -
140% and 80% - 120% respectively.

2.4. Statistical Method

Data were statistically described in terms of mean + standard deviation (+ SD), median and range, or frequencies
(number of cases) and percentages when appropriate. Odds Ratio (OR) and the 95% confidence interval (95%
CI) were calculated for the presence of mutation between cases and controls. Comparison of numerical variables
between the study groups was done using Student t test for independent samples. For comparing categorical data,
Chi square () test was performed. Exact test was used instead when the expected frequency is less than 5. p
values less than 0.05 was considered statistically significant. All statistical calculations were done using com-
puter programs SPSS (Statistical Package for the Social Science; SPSS Inc., Chicago, IL, USA) version 15 for
Microsoft Windows.

3. Results

Mean age + SD for patients and controls was 28.2 + 4 and 25.3 + 6 respectively. Patients had a minimum of 2
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and maximum of 8 miscarriages. Details about mutation frequencies and defects are shown in Table 1 and Ta-
ble 2.

88% of cases and 55.8% of controls had thrombophilia abnormalities. The evaluation of the analyzed throm-
bophilic conditions revealed that MTHFR and Factor V Leiden were the commonest gene defects among cases
studied (63%, 60% respectively) and controls (41.9%, 41.9% respectively), (p = 0.019, p = 0.046 respectively).
There were 4 cases with homozygous MTHFR and 2 cases with homozygous Factor V Leiden mutation. Ho-
mozygosity was otherwise absent in other cases and in all controls.

Heterozygous MTHFR was present in 59 (59%) cases vs. 18 (41.9) controls (p = 0.04), while Factor V Leiden
heterozygosity in cases was 58% (58) and 41.9% (18) in controls (p = 0.105). Heterozygous Prothrombin muta-
tion was found in 11 cases (11%) and 2 controls (4.7%) (p = 0.34). Odds ratio for MTHFR and Factor V muta-
tion, was 2.36 and 2.08 respectively (Cl 95%, 1.008 - 4.306, 1.14 - 4.94).

Antithrombin 111 deficiency was found in 7 cases (7%) and 2 (4.7%) controls, protein S in 3% of cases and
2.4% controls, and protein C in 2% of cases and 0% controls.

41% of cases and 27.9% of controls had combined gene mutations (p < 0.05) (Table 3).

Table 1. Frequencies of inherited thrombophilia among cases and controls.

Cases (normal %) Controls (normal %) Total p value

MTHFR 63 (63%) 18 (41.9%) 81 (56.6%) 0.019 (s)

FVL mutation 60 (60%) 18 (41.9%) 78 (54.5%) 0.046 (s)
FIl G20210A 11 (11%) 2 (4.7%) 13 (9.1%) 0.344
Antithrombin 111 deficiency 7 (7%) 2 (4.7%) 9 (6.3%) 0.72
Ptn S deficiency 3 (3%) 1 (2.3%) 4 (2.8%) 1.00
Ptn C deficiency 2 (2%) 0 2 (1.4%) 1.00

Table 2. Genotype frequency of thrombophilias.

Genotype Cases, n (%) Controls, n (%) p value
GG (normal) 37 (37%) 25 (58.1%)
MTHFR GA 59 (59%) 18 (41.9%) 0.04
AA 4 (4%) 0
GG (normal) 40 (40%) 25 (58.2%)
FVLeiden GA 58 (58%) 18 (41.9) 0.105
AA 2 (2%) 0
GG (normal) 89 (89%) 41 (95.3%)
FIl G20210A GA 11 (11%) 2 (4.7%) 0.34
AA 0 0

Table 3. Number of combined mutated genes in the studied groups.

Number of mutated genes Cases Controls
2 36 (36%) 12 (27.9%)
3 5(5%) 0 (0%)

p < 0.05 by Pearson Chi-square test.
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4. Discussion

Our study reports the frequency of inherited thrombophilia in a group of Egyptian women with RPL.

The cause of RPL is largely unclear. Epidemiological studies suggested that it might be multifactorial with
involvement of environmental and genetic factors [23].

Inherited thrombophilia has been implicated as a possible cause [4]. Although numerous studies are available
in literature, thrombophilia rate seems to vary from study to another due to different selection criteria of the pa-
tients [1].

Inherited thrombophilia may be due to a gene defect or deficiency of clotting inhibitors leading to a hyper-
coagulable tendency. Gene defects frequently associated with RPL are prothrombin A20210G and factor V Lei-
den [24]. Deficiency of clotting inhibitors, such as protein S, protein C and antithrombin I11 has been associated
with RPL since 1996 [25].

In our study, 88% of cases had positive thrombophilic defects (47% single defect and 41% more than one de-
fect). Similar figures were obtained in a study on patients from southern Italy. They found 78% of cases having
one or more thrombophilic defect in cases of unexplained RPL [5]. Others found the association between intra-
uterine fetal death and thrombophilia to be 54.5%, and 38% for recurrent fetal loss [12].

We found MTHFR and Factor V Leiden to be the commonest gene defects among cases (63%, 60% respec-
tively) and control groups (41.9%, 41.9% respectively).

Prothrombin gene G202010A mutation was found in 11% of cases and 2% of controls (p = 0.344). Factor V
Leiden mutation is frequent in Caucasians and absent in many African populations. Available data show that this
mutation might be of Middle East origin as it is frequent in Jordan, Syria, Lebanon and Israeli Arabs. In North-
ern Africa, it is common in Tunisia, but very low in Algeria and nearly absent in Morocco [3]. Our results are in
agreement with the studies, which concluded the association between FV Leiden mutation and RPL [2] [11] [13]
but are also in partial disagreement as regards the association of Prothrombin mutation and MTHFR with RPL
[13].

In two large cohorts of unselected pregnant women, carriage of Factor V Leiden mutation was not associated
with increased rate of pregnancy complications. Patients positive for the mutation did not differ from non-carri-
ers in obstetric outcome including preeclampsia, small for gestational age, babies, pregnancy loss, abruption,
oligohydramnios and gestational age at delivery [14] [15]. Some case-control studies did not show an associa-
tion between thrombophilia and RPL [26]. Low prevalence of inherited thrombophilia in non-Caucasian popula-
tions was observed and testing for thrombophilia in Colombian population was unlikely to play a role in RPL
[27]. Also no association was found between FVL, FII, MTHFR and RPL in a group of Turkish and Palestinian
women [8] [28]. Neither MTHFR nor FVL mutations were associated with unexplained RPL in a group of Jap-
anese women [29].

The least common deficiencies in our study were protein S and protein C deficiency in cases (3%, 2% respec-
tively) as well as in controls (1%, 0% respectively) and the difference was not significant. This was not in con-
cordance with other case-control studies, which found a significantly higher frequency of protein S deficiency in
patients with RPL compared to controls [26] [30]. This difference among studies may be attributed to the dif-
ference in ethnic population, different definitions for adverse outcomes, combining thrombophilia or adverse
outcomes or both into summary statistics, and the small size of most studies. The vast majority of data that link
inherited thrombophilia to adverse obstetric events are derived from case-control studies [5] [12] [31]-[35].
When the study group was unselected pregnant women, no association was found between Factor V Leiden [15]
[16] and Prothrombin [2] mutations and pregnancy complications. So the difference in the type of patients
(case-control versus unselected cohort study) included in the study may also explain the discrepancy in the re-
sults.

12% of our cases were negative for thrombophilia. This suggests the presence of other factors that could be a
related to RPL that were not studied as environmental, occupational, psychological, epidemiological factors and
immunological factors.

Many physicians treated thrombophilia patients with heparin or low molecular weight heparin during preg-
nancy hoping to improve their obstetric outcome. However, there is little evidence to guide the treatment of
those women [36]. A recent randomized cohort study found no benefit from thromboprophylaxis in women with
thrombopbhilia, regardless of whether they had prior obstetric complications [37]. Trials have been conducted on
effect of LMWH treatment [17]-[19] but none of them studied the effect of therapy in the subgroup of women
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with thrombophilia. Randomized placebo-controlled trials are needed to study the use of anticoagulants in
women with recurrent miscarriage and inherited thrombophilia [20]. Heparin therapy during pregnancy may im-
prove the live birth rate of women with second-trimester miscarriage associated with inherited thrombophilia
[38].

Our study was not without limitations. The study was self-funded, which explains the small number especially
the controls.

Strengths of the study were the meticulous choice of cases (after exclusion of other causes of recurrent preg-
nancy loss), and controls (age-matched, healthy with no medical diseases or history of thrombosis, no previous
pregnancy losses and at least one full term delivery. Another strength was the analysis of 3 inherited thrombo-
philia as well as 3 deficiencies for every case.

5. Conclusion and Recommendations

We found MTHFR and FVL mutation to be significantly higher in cases than controls in a group of Egyptian
women with unexplained early recurrent miscarriage. Further research is still needed in this field including larg-
er numbers of cases as well as research involving feasible therapeutic intervention for this group of patients.

Disclosure

There was no conflict of interest, and the paper is not being considered by another journal. The paper was
self-funded.

References

[1] Sarig, G., Younis, J.S., Hoffman, R., Lanir, N., Blumenfeld, Z. and Brenner, B. (2001) Thrombophilia Is Common in
Women with ldiopathic Pregnancy Loss and Is Associated with Late Pregnancy Wastage. Fertility and Sterility, 77,
342-347. http://dx.doi.org/10.1016/S0015-0282(01)02971-5

[2] Kovalevsky, G., Gracia, C.R., Berlin, J.A., Sammel, M.D. and Barnhart, K.T. (2004) Evaluation of the Association
between Hereditary Thrombophilias and Recurrent Pregnancy Loss: A Meta-Analysis. Archives of Internal Medicine,
164, 558-563. http://dx.doi.org/10.1001/archinte.164.5.558

[31 Zammiti, W., Mtiraoi, N., Mercier, E., Abboud, N., Saidi, S., Mahjoub, T., et al. (2006) Association of Factor V Gene

Polymorphism (Leiden,Cambrodge; Hong Kong and HR2 Haplotype) with Recurrent Idiopathic Pregnancy Loss in
Tunisia. Thrombosis and Haemostasis, 95, 612-617.

[4] Mierla, D., Szmal, C., Cretu, R., Stoian, V. and Jordan, D. (2012) Association of Prothrombin (A20210G) and Factor
V Leiden (A506G) with Recurrent Pregnancy Loss. Maedica, 7, 222-226.

[5] D’Uva, M., Di Micco, P., Strina, I., Ranieri, A., Alviggi, C. and Mollo, A. (2008) Etiology of Hypercoagulable State in
Women with Recurrent Fetal Loss without Other Causes of Miscarriage from Southern Italy: New Clinical Target for
Antithrombophilic Therapy. Biologics, 2, 897-902.

[6] Robertson, L., Wu, O., Langhorne, P., Twaddle, S., Clark, P., Lowe, G.D., et al. (2006) Thrombophilia in Pregnancy:
A Systematic Review. British Journal of Haematology, 132, 171-196.
http://dx.doi.org/10.1111/j.1365-2141.2005.05847.x

[71 Coulam, C.B., Jeyendran, R.S., Fishel, L.A. and Roussev, R. (2006) Multiple Thrombophilic Gene Mutations Rather
than Specific Gene Mutations Are Risk Factors for Recurrent Miscarriage. American Journal of Reproductive Immu-
nology, 55, 360-368. http://dx.doi.org/10.1111/j.1600-0897.2006.00376.x

[8] Yildiz, G., Yavuzcan, A., Yildiz, P., Suer, N. and Tandogan, N. (2012) Inherited Thrombophilia with Recurrent Preg-
nancy Loss in Turkish Women—A Real Phenomenon? Ginekologia Polska, 83, 598-603.

[91 D’Uva, M., Di Micco, P., Strina, I. and De Placido, G. (2010) Recurrent Pregnancy Loss and Thrombophilia. Journal
of Clinical Medicine Research, 1, 18-22.

[10] Rai, R., Shlebak, A., Cohen, H., Backos, M., Holmes, Z., Marriott, K., et al. (2001) Factor V Leiden and Acquired Ac-

tivated Protein C Resistance among 1000 Women with Recurrent Miscarriage. Human Reproduction, 16, 961-965.
http://dx.doi.org/10.1093/humrep/16.5.961

[11] Rai, R., Backos, M., Elgaddal, S., Shebak, A. and Regan, L. (2002) Factor V Leiden and Recurrent Miscarriage—
Prospective Outcome of Untreated Pregnancies. Human Reproduction, 17, 442-445,
http://dx.doi.org/10.1093/humrep/17.2.442

[12] Kovac, M., Mitic, G., Micovic, Z., Djordjevec, V., Savic, O., Mandic, V., et al. (2010) Thrombophilia in Women with
Pregnancy-Associated Complications: Fetal Loss and Pregnancy-Related VVenous Thromboembolism. Gynecologic and



http://dx.doi.org/10.1016/S0015-0282(01)02971-5
http://dx.doi.org/10.1001/archinte.164.5.558
http://dx.doi.org/10.1111/j.1365-2141.2005.05847.x
http://dx.doi.org/10.1111/j.1600-0897.2006.00376.x
http://dx.doi.org/10.1093/humrep/16.5.961
http://dx.doi.org/10.1093/humrep/17.2.442

0. M. Osman, N. N. Abulata

[13]

[14]

[15]

[16]
[17]

[18]

[19]

[20]
[21]
[22]
[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Obstetric Investigation, 69, 233-238. http://dx.doi.org/10.1159/000274012

Rey, E., Kahn, S.R., David, M. and Shrier, I. (2003) Thrombophilic Disorders and Fetal Loss: A Meta-Analysis. The
Lancet, 361, 901-908. http://dx.doi.org/10.1016/S0140-6736(03)12771-7

Silver, R.M., Zhao, Y., Spong, C.Y., Sibai, B., Wendel Jr., G., Wenstrom, K., et al. (2010) Prothrombin Gene
G20210A Mutation and Obstetric Complications. Obstetrics and Gynecology, 115, 14-20.
http://dx.doi.org/10.1097/A0G.0b013e3181¢c88918

Dizon-Townson, D., Miller, C., Sibai, B., Spong, C.Y., Thom, E., Wendel Jr., G., et al. (2005) The Relationship of the
Factor V Leiden Mutation and Pregnancy Outcomes for Mother and Fetus. Obstetrics & Gynecology, 106, 517-524.
http://dx.doi.org/10.1097/01.A0G.0000173986.32528.ca

Kujovich, J.L. (1999) Factor V Leiden Thrpmbophilia. Gene Review.

Kaandrop, S.P., Goddijn, M., Van der Post, J.A.M., Hutten, B.A., Verhoeve, H.R., Hamulyak, K., et al. (2010) Aspirin
plus Heparin or Aspirin Alone in Women with Recurrent Miscarriage. New England Journal of Medicine, 362, 1586-
1596. http://dx.doi.org/10.1056/NEJM0al000641

Clark, P., Walker, 1.D., Langhorne, P., Crichton, L., Thomson, A., Greaves, M., Whyte, S. and Greer, |.A., on Behalf
of the Scottish Pregnancy Intervention Study (SPIN) Collaborators (2010) SPIN (Scottish Pregnancy Intervention)
Study: A Multicenter, Randomized Controlled Trial of Low-Molecular Weight Heparin and Low-Dose Aspirin in
Women with Recurrent Miscarriage. Blood, 115, 4162-4167. http://dx.doi.org/10.1182/blood-2010-01-267252

Laskin, C.A., Spitzer, K.A., Clark, C.A., Crowther, M.R., Ginsberg, J.S., Hawker, G.A., et al. (2009) Low Molecular
Weight Heparin and Aspirin for Recurrent Pregnancy Loss: Results from the Randomized, Controlled HepASA Trial.
The Journal of Rheumatology, 36, 279-287. http://dx.doi.org/10.3899/jrheum.080763

De Jong, P.G., Goddijn, M. and Middeldrop, S. (2011) Testing for Inherited Thrombophilia in Recurrent Miscarriage.
Seminars in Reproductive Medicine, 29, 540-547. http://dx.doi.org/10.1055/s-0031-1293207

Kutteh, W.H. and Triplett, D.A. (2006) Thrombophilia and Recurrent Pregnancy Loss. Seminars in Reproductive Med-
icine, 24, 54-66. http://dx.doi.org/10.1055/s-2006-931801

Bogdanova, N. and Maekoff, A. (2010) Hereditary Thrombophilic Risk Factors for Recurrent Pregnancy Loss. Journal
of Community Genetics, 1, 47-53. http://dx.doi.org/10.1007/s12687-010-0011-3

Cramer, D.W. and Wise, L.A. (2000) The Epidemiology of Recurrent Pregnancy Loss. Seminars in Reproductive
Medicine, 18, 331-340. http://dx.doi.org/10.1055/s-2000-13722

Mukhopadhyay, R., Saraswathy, K.N. and Ghosh, P.K. (2009) MTHFR C677T and Factor V Leiden in Recurrent
Pregnancy Loss: A Study among an Endogamous Group in North India. Genetic Testing and Molecular Biomarkers,
13, 861-865. http://dx.doi.org/10.1089/gtmb.2009.0063

Ten Kate, M.K. and Van Der Meer, J. (2008) Protein S Deficiency: A Clinical Perspective. Hemophilia, 14, 1222-
1228.

Parand, A., Zolghardi, J., Nezam, M., Afrasiabi, A., Haghpanah, S. and Karimi, M. (2013) Inherited Thrombophilia
and Recurrent Pregnancy Loss. Iranian Red Crescent Medical Journal, 15, Article ID: e13708.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3955508

http://dx.doi.org/10.5812/ircmj.13708

Cardona, H., Castaneda, S.A., Cardona Maya, W., Alvarez, L., Gomez, J., Gomez, J., Torres, J., Tobon, L., Bedoya, G.
and Cadavid, A.P. (2012) Lack of Association between Recurrent Pregnancy Loss and Inherited Thrombophilia in a
Group of Colombian Patients. Thrombosis, 2012, Article ID: 367823. http://dx.doi.org/10.1155/2012/367823

Abu-Asab, N.S., Ayesh, S.K., Ateeq, R.Q., Nasser, S.M. and El-Sharif, W.A. (2011) Association of Inherited Throm-
bophilia with Recurrent Pregnancy Loss in Palestinian Women. Obstetrics and Gynecology International, 2011, Article
ID: 689684. http://dx.doi.org/10.1155/2011/689684

Kobashi, G., Kato, E.H., Morikawa, M., Shimada, S., Ohta, K., Fujimoto, S., et al. (2005) MTHFR C677T Polymor-
phism and Factor V Leiden Mutation Are Not Associated with Recurrent Spontaneous Abortion of Unexplained Etiol-
ogy in Japanese Women. Seminars in Thrombosis and Hemostasis, 31, 302-306.
http://dx.doi.org/10.1055/s-2005-872436

Jyotsana, P.L., Sharma, S. and Trivedi, S.S. (2011) Coagulation Inhibitors and Activated Protein C Resistance in Re-
current Pregnancy Losses in Indian Women. Indian Journal of Pathology and Microbiology, 54, 752-755.

Finan, R.R., Tamim, H., Ameen, G., Sharida, H.E., Rashid, M. and Almawi, W.Y. (2002) Prevalence of Factor V
G1691A (Factor V-Leiden) and Prothrombin G20210A Gene Mutations in a Recurrent Miscarriage Population. Amer-
ican Journal of Hematology, 71, 300-305. http://dx.doi.org/10.1002/ajh.10223

Many, A., Elad, R., Yaron, Y., Eldor, A., Lessing, J.B. and Kupferminic, M.J. (2002) Third-Trimester Unexplained
Intrauterine Fetal Death Is Associated with Inherited Thrombophilia. Obstetrics & Gynecology, 99, 684-687.
http://dx.doi.org/10.1016/S0029-7844(02)01938-5

()



http://dx.doi.org/10.1159/000274012
http://dx.doi.org/10.1016/S0140-6736(03)12771-7
http://dx.doi.org/10.1097/AOG.0b013e3181c88918
http://dx.doi.org/10.1097/01.AOG.0000173986.32528.ca
http://dx.doi.org/10.1056/NEJMoa1000641
http://dx.doi.org/10.1182/blood-2010-01-267252
http://dx.doi.org/10.3899/jrheum.080763
http://dx.doi.org/10.1055/s-0031-1293207
http://dx.doi.org/10.1055/s-2006-931801
http://dx.doi.org/10.1007/s12687-010-0011-3
http://dx.doi.org/10.1055/s-2000-13722
http://dx.doi.org/10.1089/gtmb.2009.0063
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3955508
http://dx.doi.org/10.5812/ircmj.13708
http://dx.doi.org/10.1155/2012/367823
http://dx.doi.org/10.1155/2011/689684
http://dx.doi.org/10.1055/s-2005-872436
http://dx.doi.org/10.1002/ajh.10223
http://dx.doi.org/10.1016/S0029-7844(02)01938-5

0. M. Osman, N. N. Abulata

[33]

[34]

[35]

[36]

[37]

[38]

Reznikoff-Etievan, M.F., Cayol, V., Carbonne, B., Robert, A., Coulet, F. and Millez, J. (2001) Factor V Leiden and
G20210A Prothrombin Mutations Are Risk Factors for Very Early Recurrent Miscarriage. British Journal of Obstetrics
and Gynaecology, 108, 1251-1254. http://dx.doi.org/10.1016/S0306-5456(01)00298-4

Martinelli, P., Gradone, E., Colaizzo, D., Paladini, D., Scianname, N., Margaglione, M., et al. (2001) Familial Throm-
bophilia and the Occurrence of Fetal Growth Restriction. Haematologica, 86, 428-431.

Foka, Z.J., Lambropoulos, A.F., Saravelos, H., Karas, G.B., Karavida, A., Agorastos, T., et al. (2000) Factor V Leiden
and Prothrombin G20210A Mutations, but Not Methylenetetrahydrofolate Reductase C677T, Are Associated with Re-
current Miscarriages. Human Reproduction, 15, 458-462. http://dx.doi.org/10.1093/humrep/15.2.458

Rodger, M.A., Paidas, M., McLintock, C., Middeldorp, S., Kahn, S., Martinelli, 1., et al. (2008) Inherited Thrombophi-
lia and Pregnancy Complications Revisited. Obstetrics & Gynecology, 112, 320-324.
http://dx.doi.org/10.1097/A0G.0b013e31817e8acc

Warren, J.E., Simonsen, E., Branch, D.W., Porter, T.F. and Silver, R.M. (2009) Thromboprophylaxis and Pregnancy
Outcome in Asymptomatic Women with Inherited Thrombophilias. American Journal of Obstetrics and Gynecology,
200, 281.e1-281.e5. http://dx.doi.org/10.1016/j.aj0q.2008.10.021

Gris, J.C., Mercier, E., Quéré, 1., Lavigne-Lissalde, G., Cochery-Nouvellon, E., Hoffet, M., et al. (2004) Low-Molecular
Weight Heparin versus Low-Dose Aspirin in Women with One Fetal Loss and Constitutional Thrombophilic Disorder.
Blood, 103, 3695-3699. http://dx.doi.org/10.1182/blood-2003-12-4250



http://dx.doi.org/10.1016/S0306-5456(01)00298-4
http://dx.doi.org/10.1093/humrep/15.2.458
http://dx.doi.org/10.1097/AOG.0b013e31817e8acc
http://dx.doi.org/10.1016/j.ajog.2008.10.021
http://dx.doi.org/10.1182/blood-2003-12-4250

	Inherited Thrombophilia and Early Recurrent Pregnancy Loss among Egyptian Women
	Abstract
	Keywords
	1. Introduction
	2. Patients and Methods
	2.1. The Study Population
	2.1.1. Patient Group
	2.1.2. Control Group

	2.2. Genotyping
	2.3. Protein C, S and Antithrombin III
	2.4. Statistical Method

	3. Results
	4. Discussion
	5. Conclusion and Recommendations
	Disclosure
	References

