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Thrombophilias and the risk of recurring pregnancy
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Abstract

Background: Recurrent gestational loss (RPL) is defined by the ESHRE as the loss
of 2 or more consecutive pregnancies. The objective of this study is to evaluate the
relationship of Factor V Leiden (FVL, G1691A), prothrombin G20210A (PRT, G20210A),
methylenetetrahydrofolate reductase G677A (MTHFR C677AT) and plasminogen activator
inhibitor-1 (4G/5G) (PAI-1, 4G/5G); with recurrent gestational loss and perinatal data of
Mexican women.

Material and method: Retrospective, observational and cross-sectional study, which
includes 277 pregnancies of 95 women and three groups were formed: 1) Control: deliveries
of patients without pregnancy loss, without problems during the development of pregnancy
and with a study of hereditary thrombophilias, 2) idiopathic fetal death : Deliveries of
patients with idiopathic gestational loss (=1) and with study of thrombophilias, and 3)
recurrent pregnancy loss. Deliveries of patients with idiopathic recurrent pregnancy loss
and with study of hereditary thrombophilias; patient data was collected; age, weight and
height, newborn data, weeks of gestation, weight and height, which are reported with
mean =+ standard error and analyzed with the student’s t test, and thrombophilias, cesarean
sections, deliveries and spontaneous abortions are reported in percentages and analyzed
with chi2, in both cases the SPSS version 25 statistical package was used.

Results: Of the 95 women included there were no significant differences in age, weight
and height in the different rates of each group; one of the thrombophilias to be evaluated
in the different populations, it was observed that FVL-G1691A only occurs in recurrent
pregnancy loss (15.4%); the translation of homozygous and heterozygous, it was observed
that FVL-G1691A only appeared in recurrent pregnancy loss, perinatal data showed a
decrease in the weeks of gestation in newborns of mothers with recurrent pregnancy loss,
with a decrease in weight and size.

Conclusions: the presence of inherited maternal thrombophilias increases the risk of
recurrent pregnancy loss, premature birth, and decreased weight and height at birth.
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Background

Recurrent pregnancy loss is a real disappointment for married
couples. Unfortunately, in many cases the exact underlying
pathogenesis of Recurrent pregnancy loss remains undetermined,'
affecting 1 to 3% of all couples of reproductive age,” spontaneous
abortion is defined as the loss of a fetus at any time between conception
and the 24th week of gestation or the loss of a fetus weighing <500g.3
The World Health Organization (WHO) defines recurrent spontaneous
abortion as the presence of three or more consecutive spontaneous
abortions before 20 weeks of gestation® and the American Society
for Reproductive Medicine (ASRM) defines it as the occurrence of
two consecutive spontaneous abortions as recurrent abortion;*¢ this
definition increases the incidence of recurrent abortion to 5% of all
couples of reproductive age;” The same definition as the European
Society for Human Reproduction and Embryology (ESHRE) will be
the basis for this study.® There is consensus that women should not
undergo a comprehensive evaluation after a single pregnancy loss in
the first trimester or at the beginning of the second trimester, they are
common and sporadic events with a slightly higher risk of recurrence;

but, it increases with each loss from 11% in nulliparas to 40% after
three or more losses.”!”

Known risk factors for recurrent pregnancy loss are female
age, previous pregnancy losses, parental structural chromosomal
abnormalities, uterine abnormalities, endocrine abnormalities,
antiphospholipid syndrome, and hereditary thrombophilia; even after
a study, the cause is only identified in less than 50%,’ most cases
remain without a modifiable or idiopathic risk factor and within
this last idiopathic factor, in recent decades the association has
been reported between a state of hypercoagulability and recurrent
pregnancy loss; mainly the role of reduced coagulation inhibitors
in recurrent pregnancy loss of the pathogenetic role of the genetic
variant associated with the hypercoagulable state in these cases'*!
There is a clear need for an evidence-based recommendation on when
to initiate investigations in recurrent pregnancy loss.

Thrombophilias are alterations of the coagulation system and are
classified as acquired, such is the case of antiphospholipid syndrome
associated with an immune response and inherited thrombophilias,
which are polymorphisms of factors that participate in the coagulation
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cascade and that generally favor the clot formation, within these
factors we have the mutations, G1691A of Factor V Leiden (FVL,
G1691A), G20210A of prothrombin (PRT, G20210A), G677A
of methylenetetrahydrofolate reductase (MTHFR C677AT) and
plasminogen activator inhibitor- 1 (4G/5G) (PAI-1, 4G/5G).!12
Studies that report the relationship of thrombophilias with
abnormalities during pregnancy, with late gestational loss, placental
abruption, pre-eclampsia, fetal death, and recurrent pregnancy loss.'*
17 The objective of this study is to evaluate the relationship of FVL
G1691A, PRT G20210A, MTHFR C677AT and PAI-1 4G/5G, with
recurrent gestational loss and perinatal data of Mexican women who
attended the Pronatal clinic in Mexico City in 2017 to 2019.1%-2!

Material and method

Retrospective, observational and cross-sectional study, which
includes 277 pregnancies of 95 women who attended the Pronatal
clinic (Hospital Bité Médica) between 2017-2019 for follow-up of
pregnancy and with a study to detect hereditary thrombophilias of
FVL-G1691A, PT-G20210A, MTHFR-C677T and PAI-1 4G>5G.

With the data obtained, three groups were formed:

1) Control: deliveries of patients without gestational loss, without
problems during the development of pregnancy and with a
study of hereditary thrombophilias,

2) Idiopathic fetal death; deliveries of patients with idiopathic
gestational loss (=1) and with a study of thrombophilias, and

3) Recurrent pregnancy loss; deliveries of patients with idiopathic
recurrent pregnancy loss (>2) and with a study of hereditary
thrombophilias.

The collection of age, weight and height was taken in their first
consultation, by the nursing team and the collection of postnatal data
was provided by the nursery area of the Bité Médica hospital, such
as caesarean sections, deliveries, spontaneous abortions, weeks of
gestation, weight and height of newborns.

Table | General information about the mother
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The analysis of thrombophilias was carried out by taking a blood
sample, which was sent to the laboratory of the institute of human
reproductive sciences, where it was analyzed if they presented SNPs
of FVL-G1691A, PT-G20210A, MTHFR-C677T and PAI-1 4G>5G,
using the polymerase chain reaction (RT PCR) technique.

All patients were informed about the use and management
given to their collected data (age, weight, height, postnatal data and
results of thrombophilias), allowing their inclusion in this study;
under informed medical consent. In addition, their anonymity is
maintained, by not making reference to the origin of the information
and only disclosing numerical and statistical data (as the case may be).
INCLUSION CRITERIA: Women of reproductive age, with a study
of thrombophilias (FVL-G1691A, PT-G20210A, MTHFR-C677T
and PAI-1 4G>5G), complete records (age, weight, height, postnatal
data and study of thrombophilias), with study of positive or negative
thrombophilias, fetal and idiopathic death. EXCLUSION CRITERIA:
Patients without a study of thrombophilias, who did not accept their
inclusion in the study, systemic, genetic, neoplasms, immunological,
thyroid diseases, diabetes mellitus and polycystic ovary syndrome.
Variables to study: Thrombophilias, recurrent gestational loss, weeks
of gestational age, weight and height of newborn.

The data of the patients were; age, weight and height and of the
newborns; weeks of gestation, weight, height, are reported with mean
+ standard error (SE) and analyzed with student’s test, on the other
hand, thrombophilias, caesarean sections, deliveries and spontaneous
abortions are reported with the percentage rate and analyzed using a
chi2, in In both cases, the SPSS version 25 statistical package was
used.

Results

The 95 women included in this paper did not present a significant
difference in age, weight and height in the different populations
evaluated, as shown in Table 1.

n Age (years) Weight (kg) Height (cm) Vaginal delivery (%) Caesarean section (%) Miscarriage (%)
Control 51 33.3+0.7 67.1x1.5 162+0.8 50.9 49.01 0
PL 6l 32.3+0.6 57.7+0.9 162+0.8 24.5 13.11 62
RPL I55 33.2%0.2 63.5+0.5 1.63+0.5 5.8 23.2 70.7
p>0.05 p>0.05 p>0.05 - - -

Graph 1 shows the rate of each of the thrombophilias to be
evaluated in the different populations, observing that FVL-G1691A
only occurs in recurrent fetal loss (15.4%) and PT-G20210A is
only present in fetal death (3.2 %), meanwhile, MTHFR-C677T
shows a statistically significant higher prevalence in recurrent fetal
loss compared to control and fetal death (62.1, 50.9 and 47.5%, p
<0.05), contrary to what happens with PAI- 1 4G> 5G that presents a
statistically significant lower rate in recurrent fetal loss compared to
the stillbirth control (65.8 vs 82.3 and 85.2%, p <0.05).

On the other hand, in the homozygous and heterozygous versions,
it was observed that FVL-G1691A only appeared in RPL with a
higher prevalence in its homozygous than heterozygous form (10.3
vs 5.1%) (Graph 1) (Graph 2), in the same way PT-G20210A it was
only observed in fetal death (3.2%) (Graph 2). As for MTHFR-
C677T in its homozygous form, it has a greater presence in fetal

death compared to control and recurrent pregnancy loss (29.5 vs
11.7* and 21.9%, p<0.05), different from its heterozygous form
that tube lower prevalences in fetal death when compared with the
control and recurrent pregnancy loss (18.03 ** vs 39.2 and 43.2%,
p<0.05). When comparing homozygous vs heterozygous of MTHFR-
C677T, feral death was the only population with the highest rate of
homozygous compared to heterozygous (29.5 vs 18.03%) (Graph 2).
Associated with this, the highest prevalence of PAI-1 4G>5G in the
homozygous form was presented by the control group compared to
fetal death and recurrent pregnancy loss (31.3 vs 16.3 and 24.5%)
and in the heterozygous form the highest incidence was seen in fetal
death compared to control and recurrent pregnancy loss (68.8 vs
50.9 and 41.2% ***. P<0.05), additionally, all populations present a
higher prevalence of the heterozygous form in the three populations
as shown in Graph 2.
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Graph | Shows the prevalence of FVL-G1691A, PT-G20210A, MTHFR-C677T and PAI-1 4G>5G in the different populations evaluated (Control, PL and RPL).
* MTHFR-C677T in RPL vs Control and PL, p<0.05,“Chi-square” and ** PAl-1 4G>5G in RPL vs Control and PL, p<0.05,*“Chi-square”.
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Graph 2 Shows the prevalence of FVL-G1691A, PT-G20210A, MTHFR-C677T and PAI-1 4G>5G in their homozygous and heterozygous versions in the
different populations evaluated (Control, PL and RPL).* MTHFR-C677T homozygous in control vs PL, p<0.05,“Chi-square”, ** MTHFR-C677T heterozygous in
PL vs Control and RPL, p<0.05,“Chi-square” and *** PAl-1 4G>5G heterozygous in PL vs Control and RPL, p<0.05,“Chi-square”.

Finally, in Graph 3 we have the perinatal data which showed (35.1 vs 38.8 and 39). Similarly, recurrent pregnancy loss showed a

a decrease in the weeks of gestation of the births of mothers with  decrease in weight (2262 vs 3009.6 and 3036.1) and height (43.3 vs

recurrent pregnancy loss compared to the control and fetal death  48.9 and 47.2) of the newborns when compared with the control and
fetal death.
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Graph 3 Shows perinatal data. A) Weeks of gestation, B) Newborn weight and D) Newborn height. * Weeks of gestation, RPL vs Control and PL, p<0.05,

“Student’s t”, ** Weight, RPL vs Control and PL, p<0.05, “Student’s t”, ** Newborn height, PL vs Control, p<0.05, “Student’s t”, *** Newborn height, RPL vs
Control and PL, p<0.05,“Student’s t”.
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Discussion

Currently it is reported that 40 to 50% of women with recurrent
pregnancy loss the cause is idiopathic; although it has been related
to thrombophilias, this is still controversial.”>?>** In Mexico there
are few studies that report the incidence of thrombophilias and our
research group reported that the patients presented a high prevalence
of MTHFR-C677T (48.95) and PAI-1 4G> 5G (64.6%), with a low
prevalence of FVL- G1691A (3.8%) and PT-G20210A (0.5%).?

Therefore, the relationship between fetal death and recurrent
pregnancy loss was examined with the polymorphisms of MTHFR-
C677T, PAI-14G> 5G, FVL-G1691A and PT-G20210A. This showed
an increase of 14.2% (10.2% homozygous and 4% heterozygous) of
patients with recurrent pregnancy loss who presented MTHFR-C677T,
compared to the Control group (Graph 1) (Graph 2), in addition,
also patients with fetal death that presented homozygous MTHFR-
C677T, showed an increase of 17.8%, when compared with the
control group (Graph 2), similarly, it was reported in 70 patients with
recurrent pregnancy loss observed a 21.4% prevalence of MTHFR-
C677T in comparison with the control group (0%);* Another study®
in 245 patients with recurrent pregnancy loss observed 37% (30%
heterozygous and 7% homozygous) more cases with MTHFR C677T,
compared to the control group; Recently?® in a meta-analysis they
found that out of 10 studies analyzed, 8 presented an increase in
patients with recurrent pregnancy loss who presented MTHFR C677T,
where the study with the lowest incidence presented an increase of
3.7% and the one with greater than 24.5% (0.3 to 17% heterozygous
and 0 to 31.5% homozygous) in comparison with respective control
groups (Graph 1) (Graph 2).

The explanation that PAI-1 4G> 5G, appeared in 2.9% more
patients with maternal death compared to the control group, reflects
an increase only in the homozygous form (17.9%)." (Graph 1) (Graph
2), as there was an increase in patients with homozygous 4G PAI-1>
5G (12%), in 100 women with recurrent pregnancy loss, compared to
the control group; Additionally, in a meta-analysis*’ they report that
of 18 studies, 10 had an increase in patients with recurrent pregnancy
loss who presented MTHFR C677T, where the study with the lowest
incidence showed an increase of 3.7% and the one with greater than
48.6% ( 2.4 to 22.4% heterozygous and 0.2 to 31% heterozygous)
compared with the respective control groups (Graph 1) (Graph 2).

Unlike MTHFR-C677T and PAI-1 4G> 5G, we observed that only
15% of our patients with recurrent pregnancy loss presented FVL-
G1691A, as opposed to 0% in the stillbirth and control group, due
to their On the other hand, the heterozygous form was presented in
10.3% and the heterozygous in 5.1%, other reports their results are
similar,”® with a prevalence of 4% heterozygous FVL-G1691A, which
is higher than that shown by the control group (0% ), in another study
of 50 patients with recurrent pregnancy loss? analyzed, they observed
an increase in patients with recurrent pregnancy loss who presented
FVL-G1691A, where the minimum value found in the different
studies was 3.2% and the maximum was 14.7% compared to their
respective control group. In our study, PT-G20210A only appeared
in 3.2% of patients with fetal death, higher than that shown by the
control group and recurrent pregnancy loss (0 and 0%), similar to
other meta-analysis reports®> where they show an increase in patients
with recurrent pregnancy loss who present PT-G20210A with the
lowest value presented in the analyzed studies of 0.2% and the highest
of 36%, with respect to the control group.

There are some studies that are associated with the presence of
thrombophilias with a percentage for recurrent idiopathic pregnancy
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loss, but the mechanism of action is still unknown, for this reason there
are studies that have analyzed placental pathologies in patients with
inherited thrombophilias. finding a relationship between placental
abruption and intrauterine growth restriction in patients with factor
V Leiden mutation, which is one of the blood clotting factors. This
mutation can increase the chances of developing abnormal blood clots,
most often in the legs or lungs;**?"* intrauterine growth restriction,
preeclampsia, and placental abruption are associated with the MTHFR
mutation and in addition to these complications, gestational loss in
the second trimester is associated with the PT-G20210A mutation®'-3?
and intrauterine growth restriction and loss gestational are associated
with a PAI-1 4G mutation>5G; Others have found no association of
thrombophilias with the increase in vascular lesions in placentas from
term births and with some type of complication, but they do relate it
as an underlying risk factor for lesions triggered by other processes;*
similar to the review? where the relationship is weak in showing
results of placental alterations when patients have thrombophilias,
suggesting that alterations at the placental level during pregnancy is
a prerequisite for thrombophilias to exert their deleterious effects. We
observed a decrease in the weeks of gestational age, weight and height
of newborns due to delivery in patients with a history of recurrent
pregnancy loss, associated with the presence of FVL-G1691A
(heterozygous and homozygous) and MTHFR C677T (heterozygous
and homozygous ), with a small decrease in newborn height in
patients with a history of fetal death, associated with the presence of
MTHFR C677T (homozygous) and PAI-1 4G> 5G (heterozygous);
which coincides with studies that report a decrease in birth weight
in newborns of mothers who presented an increase in the blood of
MTHFR C677T and FVL-G1691A mutations.?’3°

Conclusion

The presence of inherited maternal thrombophilias increases the
risk of recurrent pregnancy loss, premature delivery, lower weight
and height at birth; the thrombophilias with the highest incidence that
cause problems during pregnancy is MTHFR-C677T and those with
low risk are FVL-G1691A, both in their homozygous or heterozygous
form; studies of thrombophilias are required to identify the general
trend in the Mexican population.
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