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Background: Intrauterine growth restriction (IUGR) is a major cause of fetal morbidity and mortal-
ity during pregnancy. The role of mutation in the factor V gene, prothrombin gene, MTHFR gene, as
risk factors for intrauterine growth restriction during pregnancy, is not very well known so far.

Materials and methods: This is a retrospective study of 151 pregnant women with a history of com-

~

plicated pregnancy: intrauterine growth restriction, preeclampsia, recurrent pregnancy loss or maternal
venous thromboembolism, who were admitted in Bucharest Emergency University Hospital, during
the period January 2010 to July 2014. Genetic testing was performed for all the cases to detect: factor V
Leiden mutation, G20210A mutation in the prothrombin gene, C677T mutation and A1298C mutation
in methylenetetrahydrofolate reductase (MTHFR) gene. Blood samples were obtained as soon as the
diagnosis of intrauterine growth restriction was established with ultrasonography.

Results: The following gene mutations were associated with increased risk of IUGR: G20210A pro-
thrombin gene mutation (OR 4.81, 95% CI 1.05 - 2.22, p= 0.043), G1691A factor V gene mutation
(factor V Leiden) (OR 1.58, 95% CI 0.61 - 4.080, p= 0.347), C677T MTHFR gene mutation (OR 1.61,
95% CI1 0.79 to 3.26, p= 0.186), compound heterozygous MTHFR C677T and A1298C (OR 1.66, 95%
CI 0.81- 3.42, p= 0.169). Particularly, for G20210A prothrombin gene mutation we found statistically

significant risk (p<0.05) of IUGR.
-
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INTRODUCTION

ntrauterine growth restriction (IUGR) is
defined as estimated fetal weight below
gestational age, according to ultrasound
data, and birth weight below the 10th
percentile of the birth weight for gesta-
tional age reference curve (1).
The most serious complication that can oc-
cur during this pathology, is intrauterine fetal

death (2), and the risk rises when difference
between the clinical gestational age and ultra-
sound estimated age has a higher value. Al-
though there are many studies in the literature
(3-6), no reliable data regarding hereditary
thrombophilia involvement in I[UCR (7) exists.
Results vary from one study to another depen-
ding on the number of patients included and
selection criteria used. Weak evidence of asso-
ciation between IUGR and inherited throm-
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bophilia was emphasized in a meta-analysis (8)
evaluating the relationship between IUGR and
homozygous or heterozygous for prothrombin
20210 gene mutation, homozygous or hetero-
zygous for factor V Leiden, homozygous C677T
in the MTHFR gene.

The purpose of our study is the quest for
finding an association between IUCR and he-
reditary thrombophilia: G20210A prothrombin
gene mutation, G1691A mutation in factor V
(factor V Leiden), C677T / A1298C mutations
in the MTHFR gene. This association is possible
based on the hypothesis that [IUCR is a placen-
tal-mediated complication due to thrombosis
in the maternal-placental vascular territories
with decreased blood flow. O

MATERIAL AND METHODS

e studied 151 pregnant women with a

history of complications as: ITUGR, pre-
eclampsia, recurrent miscarriages or maternal
venous thromboembolism, admitted in Bucha-
rest Emergency University Hospital, Depart-
ment of Obstetrics, between January 2010 and
July 2074. IUGR was diagnosed by fetal ultra-
sound which revealed abnormal growth velo-
city, amniotic fluid volume, and Doppler velo-
cimetry. Blood samples were sent to the
Fundeni Institute for genetic analysis and co-
agulation tests.

Laboratory tests

All pregnant women had negative microbio-
logical tests and normal laboratory assessment:
complete blood count (CBC), urea, creatinine,
glucose, normal coagulation. We performed:
genetic tests (BITEST, amniocentesis with karyo-
typing), infections tests (TORCH complex) and
tests for exclusion of other chronic maternal
diseases, in order to exclude other causes of
IUGR.

Molecular analysis

All the tests were conducted in the Labora-
tory of Molecular Biology Hematology, Center
of Hematology and Bone Marrow Transplanta-
tion, Fundeni Institute.

2 ml of venous blood in EDTA were collec-
ted from patients who met the study inclusion
criteria. Equipment used for molecular diagno-
sis was: Real Time PCR Platform Light Cycler
480, Termocycler Gene Amp PCR System 9700
Classic, Nano Drop ND-1000 Spectrophotom-
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eter, Electrophoresis Systems. After PCR ampli-
fication, mutation identification was performed
by Restriction Fragment Length Polymorphism
(RFLP), Real Time PCR, and in some cases di-
rect sequencing (Sanger’s method). 4

STATISTICAL ANALYSIS

his is a population-based retrospective co-

hort study. Data obtained from patients
were introduced in a database in Excel, and
statistically analyzed using STATA software /
SE11. Absolute frequency (number of occur-
rences) was calculated for qualitative measure-
ments - ordinal and nominal - and the preva-
lence was expressed as a percentage. The Chi
square test was used for comparison of qualita-
tive data. All variables collected were statisti-
cally analyzed and presented in a descriptive
manner. Inferential statistical analysis aimed to
investigate the relationship between risk factors
and IUGR. The investigated risk factors were:
G20210A factor Il mutation genotype, Factor V
Leiden mutation genotype, C677T MTHFR
mutation genotype, A1298C MTHFR mutation
genotype, compound heterozygous MTHFR
C677T and A1298C genotype. Association be-
tween risk factors and IUGR was assessed by
Chi-square test and the actual statistical asso-
ciation was evaluated by calculating the odds
ratio (OR) and 95% confidence interval [Cl] us-
ing univariate logistic regression. All tests used
were bilateral. Threshold of statistical signifi-
cance was p <0.05.

This study was conducted according to local
and national ethical regulations.

RESULTS

n our group of 151 pregnant women we
looked for association between intrauterine
growth restriction (IUGR) and presence of he-
reditary thrombophilia: 20210 prothrombin
gene mutation, factor V Leiden mutation,
C677T and A1298C mutations in the MTHFR
gene and compound heterozygous A1298C
and C677T in MTHFR gene.

94 pregnant women (62.3 %) were diag-
nosed with IUGR by fetal Doppler ultrasound,
with mean birth weight 1655 grams +/- 530.
Parturients with IUGR, delivered at a mean
gestational age of 33.2 = 3.1 weeks by Caesa-
rean section.

We found a strong, statistically significant
association (p = 0.043), between IUCR in
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current pregnancy and 20210 prothrombin
gene mutation (OR 4.81, 95% CI 1.05 - 22.02)
(Table 1) (Figure 1).

We also found positive associations be-
tween FV Leiden mutation (heterozygous or
homozygous), respectively C677T MTHFR
gene mutation and IUGR, although not statisti-
cally significant (p >0.05). Risk of IUGR in
pregnant patients with factor V Leiden or
C677T MTHFR gene mutation is 1.58 fold
higher (OR 1.58, 95% Cl 0.61-4.080, p =
0.347) (Table 2), respectively 1.61-fold higher
(95% Cl 0.79 to 3.26, OR1.61, p = 0.186)
(Table 3) than those who do not have these
mutations. Another positive association was
observed between IUGR and heterozygous
compound C677T and A1298C in MTHFR
gene (OR 1.66 95% Cl 0.81-3.42 and p =
0.169) (Table 5). Risk of IUCR in these com-
pound heterozygotes is 1.66-fold higher than
those negative for this mutation (Table 5). Al-
though this is not statistically significant (p
>0.05), the results indicate a trend towards
statistical association, because the OR is greater
than 1 (Figure 1).

No association was found between IUGR
and A1298C MTHFR mutation (OR 0.83, 95%
Cl1 0.43-1.61 and p = 0.574) (Table 4). O

DISCUSSION

here are few data in the literature concern-

ing the association between IUGR and
thrombophilic mutations (8-12) and they show
conflicting results. In a case-control study con-
ducted by Kupferminc et al., with 26 pregnant
women who developed severe IUGR (birth
weight <3rd percentile and associated with
oligohydramions) in the second trimester of
pregnancy and a control group of 56 pregnant
women, they found an incidence of 69% for
factor V Leiden mutation, G20210A prothrom-
bin gene mutation, and protein S congenital
deficiency, compared to 14% in the control
group (OR 4.5, 95% Cl 2.3-9, p <0.001) (13).

In another study by Martinelli et al., 63
women who developed IUGR, compared with
93 women with normal pregnancies, were in-
vestigated for G20210 prothrombin gene mu-
tation and factor V Leiden mutation. 13% of
pregnant women with IUGR were positive for
factor V Leiden mutation compared with 2.2%
in controls (OR 6.9, 95% Cl 1.4-33.5) and
G20210A prothrombin gene mutation was
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FIGURE 1. Risk factors for Intrauterine Growth Restriction.

positive in 12% of pregnant women in the
group with IUGR, compared with 2.2% ob-
served in controls (OR 5.9, 95% Cl 29.4-1.2)
(14).

In the meta-analysis we mentioned in the
introduction8, ten case-control studies and
two cohort studies were evaluated for the re-
lationship between C6777T homozygous mu-
tation in the gene MTHFR and IUGR and no
association was found (OR 1.01, 95% CI 0.88-
1.17). In this meta-analysis factor V Leiden mu-
tation was studied in twelve case-control stu-
dies and four cohort studies and a statistically
significant association was found only for factor
V Leiden and IUGR (OR 1.23, 95% CI 1.04
-1.44, p = 0.06) (8). There are no significant
studies in the literature on compound hetero-
zygous C677T and A1298C MTHEFR status (15).

Rodger et all. has published a meta-analysis
on the association between [UGR and throm-
bophilic mutations, which found no statistical
relationship between factor V Leiden (OR =
1.0, 95% CI 0.80-1.25), respectively G20210A

Factor IT G20210A associated with IUGR

IUGR in pregnancy
Absent Present

Factor II o o
G20210A N o N g
Negative 515 36.4 80 53.0
Heterozygote 2 1.3 14 9.3
Total 57 37.8 94 62.3

- Chi square test — p = 0.028
Egiie OR 95%CI  p
regression

4.81 1.05-22.02 0.043

TABLE 1. IUGR and G20210A prothrombin gene mutation.

IUGR - Intrauterine growth restriction

Total

Maedica | Adournal of Clinical Medicine, Volume 9 No.4 2014 353



INHERITED THROMBOPHILIA IN PREGNANT WOMEN WITH INTRAUTERINE GROWTH RESTRICTION

Factor V

. %o N % N %
Leiden
Negative 50 33.1 77 51.0 127 84.1
Heterozygote 6 4.0 16 10.6 22 14.6
Homozygote 1 0.7 1 0.7 2 1.3
Total 57 37.8 94 62.3 151 100.0
Chi square test —p = 0.523
Logistic OR 95%CI p
regression
1.58 0.61-4.08 0.347

TABLE 2. IUGR and FV Leiden mutation.
IUGR - Intrauterine growth restriction

MTHFR o o o
Co67T N Yo N Yo N %o
Negative 21 13.9 25 16.6 46 30.5
Heterozygote 27 17.9 52 34.4 79 52.3
Homozygote 9 6.0 17 11.3 26 17.2
Total 57 37.8 94 62.3 151 100
Chi square test —p = 0.415
Logistic OR 959%CI p
regression
1.61 0.79-3.26 0.186

TABLE 3. IUGR and C677T MTHER gene mutation.
IUGR - Intrauterine growth restriction

MTHFR

A1298C N Yo N Yo N Yo
Negative 24 15.9 44 29.1 68 45.0
Heterozygote 25 16.6 44 29.1 69 45.7
Homozygote 8 5.8 6 4.0 14 9.3
Total 57 37.8 94 62.3 151 100
Chi square test — p = 0.289
Logistic OR 95%CI p
regression
0.83 0.43-1.61 0.574

TABLE 4. IUGR and A1298C MTHEFR gene mutation.

IUGR - Intrauterine growth restriction

prothrombin gene mutation (OR 1.25, 95% Cl
0.92-1.70) and IUGR (12).

Our work has several limitations. This study
is limited by its small sample size and study de-
sign (retrospective cohort study). We did not
intend a case-control study because of the dif-
ficulty of obtaining a large control group and
due to the molecular testing cost.

In our study, similar to the studies discussed
above, we observed an increased risk of IUGR
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in women carrying G20210A prothrombin
gene mutation or factor V Leiden mutation.
Heterozygous G20210A prothrombin gene
mutation determines a 4.81-fold statistically
significant (p <0.05; OR >1) higher risk to de-
velop IUCR in carriers than in non-carriers.
The risk of [IUCR in pregnant patients with fac-
tor V Leiden is 1.58-fold higher (OR 1.58 95%
Cl10.61-4.080) than the risk for women who do
not have this mutation, but this is not statisti-
cally significant (p >0.05).

While the above mentioned studies did not
identify any association between C677T MTH-
FR gene mutation and IUGR, our study re-
vealed a 1.61 fold higher risk for IUCR in preg-
nant carriers of this mutation, although this is
not statistically significant (p >0.05).

Although there are no published data in the
literature about the compound heterozygous
A1298C and C677T in the MTHFR gene, we
observed in our study a statistical trend towards
increased risk of [IUGR (OR 1.66 95% CI 0.81-
3.42) in patients with this status. Similar to pub-
lished studies, we did not find any relationship
between IUGR and A1298C mutation in the
MTHEFR gene (Figure 1).

The presence of factor V Leiden mutation,
C677T MTHFR gene mutation, and compound
heterozygous A1298C and C677T in the MTH-
FR gene did not significantly increase the risk of
IUCR (p >0.05), but using logistic regression
analysis of these data however, we found a
possible association with [IUGR (Figure 1).

Due to the assumed thrombotic placental
pathology, early detection of inherited throm-
bophilia in pregnancies complicated with
IUCR, could result in better fetal monitoring
until delivery (weekly ultrasound examination
until 36 weeks) (1,16). The results of molecular
tests for thrombophilia mutations can help the
obstetrician to take the optimal therapeutic de-
cision in some particular clinical situations.

In conclusion, inherited thrombophilia:
G20210A prothrombin gene mutation, factor V
Leiden mutation, C677T MTHFR gene muta-
tion, compound heterozygous A1298C and
C677T in MTHFR gene may cause intrauterine
growth restriction in pregnant women. Only
G20210A prothrombin gene mutation has a
statistically significant risk of [UCR.

The results of this work could be a good rea-
son to start an extended study that would bring
more powerful evidence for these findings.
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nian Ministry of Research and Technology. C667T +
MTHFR . . .
A1298C N Yo N Yo N Yo

4 Compound
heterozygous
Negative 42 27.8 59 39.1 101 66.9
Heterozygote 15 9.9 85 287 50 33.1
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- Chi square test — P = 0.167
Logistic OR 95%CI p
regression
1.66 0.81-3.42 0.169
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