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ABSTRACT: 

Background: The predominant part of IVF cycles results in 

embryo transfer, but only about one third of all cycles reach clinically 

achieved pregnancy. This is evidence that most embryos failed in an 

early stage of pregnancy achievement. Recurrent implantation failure 

after IVF procedures emphasize the clinical importance of this crucial 

step in assisted reproductive technology. Repeated unsuccessful IVF 

attempts force efforts to investigate the firm mechanism of the 

implantation and to find approach to increase pregnancy outcome 

success. Plenty of factors have been recognized to affect either 

success, or failure rate of IVF embryo transfer. Maternal side factors 

include age, parity, hormonal levels before stimulation, antral 

follicles count, endometrial thickness and quality of transformed 

endometrium. Other factors, having functions in coagulation and 

fibrinolysis cascades, were found to be connected with the 

transformation processes in the endometrium during the implantation.  

Aim of work: The aim from this study is to evaluate the relation 

between hereditary thrombophilia and recurrent IVF failure. This will 

be done by comparing the prevalence of thrombophilia factors 

mutation in patients with repeated IVF failure and in normal 

population.  

Methods:  Thirty patients with recurrent IVF failure underwent 

genetic testing of thrombophilia markers by PCR: Factor II 

prothrombin mutation, Factor V leiden mutation (FVL), and 

Methylene tetrahydrofolate reductase (MTHFR) mutation.  

Results: 13.3% were tested positive for factor V mutation 

G1619A, 56.7% were positive for MTHFR c667t mutation. While in 

healthy normal Mediterranean population the percentage of mutation 

were 3.7% for FVL mutation and 11.1% for MTHFR mutation.  

Conclusion: hereditary thrombophilia may be considered as a 

factor in recurrent IVF failure, proper management is to be 

considered.  

Key words: Recurrent IVF failure, hereditary thrombophilia, 

factor V mutation, MTHFR mutation, factor II prothrombin mutation. 

 

INTRODUCTION: 

Despite of the large number of embryo 

transfer in the majority of infertility centers, 

only one third of all IVF cycles reach 

clinically achieved pregnancy
(1)

. 

The largest percentage of failed IVF 

cycles are due to lack of implantation which 

in some patient occurs repeatedly
(2)

. 

Recurrent IVF failure is defined as 

failure to achieve pregnancy following 3 or 

more cycles
(3)

. 
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The possible causes of repeated 

implantation failure have been widely 

investigated as to improve endometrial 

receptivity and vascularity to achieve IVF 

success 
(4)

. 

Hereditary thrombophilia may play a 

role in implantation failure by impairing the 

initial vascularization process needed for 

embryo adhesion in the endometrium. The 

role of thrombophilia in recurrent 

implantation failure following IVF 

treatments is thought to be through 

mechanisms similar to those seen in 

recurrent miscarriage and has been the focus 

of research efforts. It has been hypothesized 

that invasion of maternal vessels by 

syncytiotrophoblast can be affected by 

localized thrombosis at the implantation site, 

leading to IVF failure
(5)

.  

In addition, the thrombomodulin-protein 

C system is essential (as an inhibitor of 

coagulation and fibrinolysis), to prevent over 

production of tissue factor which in turn 

leads to generation of thrombin and 

ultimately fibrin degradation products that 

are toxic to trophoblast cells
(6)

. The present 

study was conducted to determine role of 

hereditary thrombophilia in such repetitive 

IVF failures. 

 

PATIENTS AND METHODS: 

The study enrolled 30 consecutive 

patients with recurrent IVF failure. They 

were recruited from sunrise fertility center. 

All patients aged from 20-40 years old. 

PCR testing were done for this patients after 

their consent for thrombophilia markers: 

- Factor V Leiden mutation 

- Methylene tetrahydrofolate reductase  

mutation 

- Prothrombin factor II mutation 

The patients have been collected from 

sunrise fertility center between the period of 

2017-2018.  All patients aged from 20-40 

years old. Percentage of thrombophilia was 

compared to the percentage in normal 

healthy Mediterranean population. 

Inclusion criteria:  

1. Woman age <40 years 

2. Body mass index < 35 kg/m
2
 

3. Recurrent IVF failure was defined as at 

least three consecutive failed IVF cycles. 

Failed IVF cycle was defined as failure to 

achieve clinical pregnancy in a cycle in 

which at least three good quality embryos 

(grade I or II) were transferred. 

Indications for IVF were male factor, 

ovulatory factor, tubal factor and 

unexplained infertility. All fertilizations 

were performed by intra cytoplasmic 

sperm injection (ICSI). 

Conventional RM/RIF study showing 

no abnormalities. Conventional RM/RIF 

study included all of the following woman 

and man karyotypes, vaginal ultrasonogra-

phy, hysterosalpingography, hyster-oscopy, 

sperm DNA fragmentation, homocyst-

einemia, thyroid hormones, and fasting 

glucose.  

Exclusion criteria: 

1. Polycystic ovarian syndrome 

2. Autoimmune disorders 

3. History of preeclampsia, cardiac disease 

or thrombosis.  

4. Known chromosomal abnormalities 

5. Positive results of anti-phospholipid 

antibodies 

 

RESULTS: 

The median number of failed ICF cycles 

was 3; ranging from 3 to 7 (Diagram 1).  
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Table 1: Frequency of thrombophilic factors in the studied group 

 Number Percentage 

Factor V Leiden G1691→A mutation 4 13.3 

Heterozygous 4 13.3 

Homozygous 0 0.0 

Methylene tetrahydrofolate reductase C677→T 17 56.7 

Heterozygous 16 53.3 

Homozygous 1 3.3 

Prothrombin G20210A gene 0 0.0 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram (1): Distribution of the number of IVF failures  

in the studied group 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram (2): Frequency of Factor V Leiden G1691→A and MTHFR C677→T mutations in the 

studied group.  
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All patients were negative for 

prothrombin mutation G20210→A. Factor V 

Leiden G1691→A mutation was detected in 

4 patients (13.3%); all of them were 

heterozygos for the mutant allele. Methylene 

tetrahydrofolate reductase C677→T 

mutation was detected in 17 patients 

(56.7%); only one of them was homozygous 

for the mutant allele and the rest were 

heterozygous (Table 1).  

Age was not related to the presence of 

thrombophilia (p = 0.249). Age of patients 

with thrombophilia was 32.3±3.6 years 

compared to 33.8±4.4 years of those without 

thrombophilia. 

 

DISCUSSION: 

The results of this study revealed a 

higher prevalence of inherited thrombophilia 

in women with repeated IVF failure: Where 

percentage of factor V mutation was 13.3% 

and MTHFR mutation was 56.7%, compared 

to general healthy population in 

Mediterranean area which were: 3.7% for 

factor V mutation and 11.1% for MTHFR 

mutation 
(7)

. And compared to Egyptian 

healthy population for factor5 which was 9.6 

reported by Ulu et al.
(8)

. Similar findings 

were found by an Iranian research which 

also supported relation of hereditary 

thrombophilia and repeated IVF failure
(9)

. 

Thrombophilic genetic mutations increase 

the tendency toward coagulation and 

thromboembolic disease
(10)

. Of the two main 

recognized genetic mutations factor V 

Leiden (FVL) mutation involves a guanine-

to-adenine substitution (G/A) at nucleotide 

1691 in exon 10, which results in synthesis 

of a defective factor V molecule, resistant to 

cleavage by activated protein C
(11,12)

. 

Sequence variation of a G to A transposition 

in the 3`-untranslated region of the 

prothrombin gene (FII; position 20210) 

results in increased plasma prothrombin and 

a two–to-four fold increased risk for 

thromboembolic disease
(13,14)

. Methylene 

tetrahydrofolate reductase (MTHFR) 

enzyme involvement in the regulation of 

homocysteine concentration is also involved 

as a risk factor for thrombophilia
(15)

. In the 

MTHFR gene, there are two relatively 

common single-nucleotide polymorphisms 

associated with reduced enzyme activity and 

hyperhomocyteinemia; C/T in exon 4 at 

nucleotide 677 leading to Ala222Val 

substitution; and A/C in exon 7 at nucleotide 

1298, leading to Glu429Ala substitution
(16)

. 

This fact reinforces the association 

between thrombophilia vascular effects and 

repeated implantation failure in IVF cycles. 

Also, previous studies revealed that patients 

with inherited thrombophilia suffer from 

other complications such as abortion, 

preeclampsia, fetal growth affection and 

stillbirth
(17-19)

.  

A possible mechanism of implantation 

failure may be the thrombosis of maternal 

blood vessels. Early placentation may be 

caused by similar mechanism
(17-18)

. However, 

other mechanisms may be responsible too like 

the damage of decidual or chorionic vessels 

and reduction of trophoblast invasiveness
(20-21)

. 

Evaluation of thrombophilia in patient with 

multiple IVF failure may help in proper 

management of these cases and increase the 

IVF success. 

Conclusion: 

Hereditary thrombophilia may have a 

role in recurrent IVF failure as it is more 

prevalent in the studied group than in normal 

healthy population.  

Recommendations: 

We recommend thrombophilia factors 

testing in patient with multiple IVF failure 

for proper management. 
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 و تعذد فشل أطفال االناتية التهاب الىريذ الخثاري

 ، جٍُا يظٓز ضٍف شًٍاء جادػشت انسثكً، 

 

فً ْذِ انذراسّ َالشُا تأثٍز انتٓاب انٕرٌذ انخثاري فً تؼذد فشم أطفال االَاتٍة ػٍ طزٌك انتغٍز انذي  الخلفيه:

ٌحذثّ فً االٔػٍّ انذيٌّٕ ٔ ٌطاَّ انزحى  ػُذ انتثاق انجٍٍُ تجذار انزحى تؼذ ػًهٍّ انحمٍ انًجٓزي يًا ٌؤدي إنى سٌادِ 

 تجهظ انذو ٔ تانتانً فشم حذٔث انشرع

ف ْذِ انذراسّ انً تٕضٍح حمٍمّ اٌ ٌكٌٕ انتٓاب انٕرٌذ انخثاري انٕراثً سثثا فً تؼذد فشم أطفال تٓذ الهذف:

 االَاتٍة

يزٌضّ تى اختٍارْى ػشٕائً يٍ يزكش صٍ راٌش نهخصٕتّ  ٠٣نمذ لًُا تؼًم ْذِ انذراسّ ػهى  المرضى و الطرق:

 . ٧٣٠٢انً  ٧٣٠٢فً انفتزِ تٍٍ 

 ّسُ ٠٣انً  ٧٣جًٍغ انًزضى تٍٍ 

نمذ كاٌ نٓذا استغالل احصائ فً يؼذل ٔجٕد انتٓاب انٕرٌذ انخثاري فً انًزضى انذٌٍ ٌؼإٌَ يٍ تكزار النتائح: 

 فشم أطفال االَاتٍة يمارَّ تًؼذل حذٔثّ فً انسكاٌ انؼادٌٍٍ االصحاء.

 أطفال االَاتٍة.َستُتج ٔجٕب ػًم تحانٍم انتٓاب انٕرٌذ انخثاري انٕراثً نجًٍغ حاالت تؼذد فشم  االستنتاج:


