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Abstract Objective To measure the level of VEGF in women with

Introduction Recurrent pregnancy loss (RPL) is defined as
three or more spontaneous pregnancy losses before the 20th
week of gestation or fetal weight of < 500 gm from the last
menstrual period. Vascular endothelial growth factor
(VEGF) is essential for implantation, development of
embryo and placental angiogenesis. Women with low
VEGF level are believed to be at higher risk of RPL.

DX Pallavi Gupta
pallaviguptal 36 @ gmail.com

Obstetrics and Gynecology, King George Medical
University, Lucknow, India

@ Springer

RPL and compare it with women with 1 or more successful
pregnancies.

Methods This is a Case control study carried out in King
George Medical University, Lucknow from August 2015 to
2016. Participants sample size was 60 women. Thirty
women with 3 or more spontaneous abortions were inclu-
ded as cases, and 30 women with at least 1 successful term
pregnancy were controls. Serum VEGF level was analyzed
using ELISA kit. Main outcome measured: 1. Serum VEGF
level in the two groups. 2. Serum VEGEF level in different
underlying etiologies in women with RPL.

Results Mean VEGEF level was 105.3 pg/mL in RPL cases,
while it was 156.8 pg/mL in fertile controls. (p = 0.01).
VEGF level was 86.2 pg/mL in patients with anatomical
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defects, 109 pg/mL in APLA syndrome, 85.1 pg/mL in
hypothyroidism and 122.2 pg/mL in unexplained RPL.
Conclusion The mean serum VEGF level was significantly
lower in women with recurrent pregnancy loss compared
with women with successful term pregnancy, implicating
its role in maintaining pregnancy.

Keywords Recurrent pregnancy loss -
Vascular endothelial growth factor (VEGF) -
Antiphospholipid syndrome

Introduction

Recurrent pregnancy loss (RPL), also known as recurrent
spontaneous abortions, is defined as three or more spon-
taneous pregnancy losses before the 20th week of gestation
or fetal weight of < 500 gm from the last menstrual period
[1, 2]. The American Society for Reproductive Medicine
defines recurrent pregnancy loss as two or more failed
clinical pregnancies confirmed by ultrasonography or
histopathological examination. It is generally accepted that
evaluation of couples should begin after 2 abortions.
Incidence of RPL is 1% [3].

PRIMARY RECURRENT PREGNANCY LOSS is repe-
ated abortion in which a pregnancy has never been carried
to viability.

SECONDARY RECURRENT PREGNANCY LOSS is
repeated abortion in which a live birth has occurred at some
time [1].

Many etiological factors have been implicated as a
cause of recurrent pregnancy, and the main factors being
[2, 4] Chromosomal anomalies (3.5-5%) like balanced
translocations and single gene defects; Anatomical defects
(12-16%)including incomplete miillerian fusion, cervical
incompetence, synechiae, fibroids and adenomyosis; En-
docrine abnormalities (17-20%) such as PCOS, diabetes,
thyroid and prolactin disorders; and Immunological factors
(20-50%) like antiphospholipid syndrome (APS) and
antithyroid antibody [1-6].

Other causes such as Alloimmunopathology, inherited
thrombophilias (Factor V Leiden and others), infections
(genital mycoplasmas, toxoplasma, rubella) and environ-
mental exposures (smoking, heavy alcohol or caffeine
consumption) have been proposed but not established
[1-6].

Vascular endothelial growth factor (VEGF), also known
as vascular permeability factor (VPF), is an angiogenic
cytokine secreted by vascular smooth muscle cells, corpus
luteum, endometrium and placenta. It is essential for
oocytes maturation, proliferation of trophoblasts, implan-
tation and development of the embryo, the angiogenesis
and vasculogenesis. It regulates the integrity of endothelial
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cells during embryogenesis, and hence contributes to
optimal vascular shape and function and participates in
placentation by increasing angiogenesis, vascular perme-
ability and trophoblast invasion, which are required for
successful implantation [5, 7, 8].

Polymorphism in VEGF gene is associated with altered
serum levels of VEGF protein.

Due to involvement of VEGF in angiogenesis and
association of recurrent pregnancy loss with uteroplacental
insufficiency and implantation defects, it is believed that
women carrying low expression alleles and hence lower
blood levels of VEGF are at higher risk of spontaneous
abortion [5, 7-9].

Therefore in our study, we aim to measure the serum
VEGF level in non-pregnant women with three or more
spontaneous abortions and compare the level with women
who had 1 or more successful term pregnancy (and no
abortions) and evaluate the difference between the two
groups. The serum VEGF level was assessed in relation to
number of abortions and underlying etiology.

Aims and Objectives

e To assess the level of vascular endothelial growth
factor (VEGF) in cases of recurrent pregnancy loss
(RPL) and compare it with women with one or more
successful term pregnancies.

e To evaluate the underlying etiology in patients with
Recurrent Pregnancy Loss.

e To compare the level of VEGF in women with
unexplained RPL, and compare it with other underlying
causes of RPL and to assess if a difference exists
between them.

Methodology

e This is a case control study, conducted on women
attending outdoor clinic or admitted in the Depart-
ment of Obstetrics and Gynaecology, KGMU, Luc-
know over a period of 1 year from August 2015 to
August 2016. The calculated sample size was 30
cases and 30 controls. Thirty non-pregnant women of
age 18-40 years with 3 or more spontaneous abor-
tions were included in cases and formed group I.
Women with induced abortion/s, postabortal women
(within 6 weeks of abortion), pregnant women and
patients who refuse to participate in the study were
excluded from the cases.

Thirty non-pregnant women of age 18—40 years with at
least one successful pregnancy (rest matched with cases)
and no spontaneous abortions formed group II, i.e,
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controls. Women with 1 or more spontaneous abortion,
postpartum women (within 6 weeks of abortion or deliv-
ery), pregnant women and patients who refuse to partici-
pate in the study were excluded from the study.

Ethical clearance was obtained from Institutional ethical
committee, Office of research cell, KGMU, Lucknow (ref
no 7963/ethics/R cell-15, dated April 12, 2015).

After taking informed consent, cases and controls were
recruited for the study and worked up.

Detailed history was taken including age of both part-
ners, duration of marriage, menstrual history, details of
previous abortions and live births, whether HPE/chromo-
somal study of abortus was performed in past, personal
history, any known medical illness and relevant family
history.

General physical examination including vital parameters
(pulse, BP, temperature, respiratory rate), systemic exam-
ination, per abdominal examination, per speculum exami-
nation and per vaginal examination were performed.

Investigations

Basic investigations which included hemogram, blood
group, HIV testing, hepatitis C testing, HBsAg, urine routine
microscopy and chest X-ray were done in both groups.

Specific investigations included blood sugar Fasting/
Post Prandial/HbA . level, Serum T3, T,, Thyroid stimu-
lating hormone (fasting sample), coagulation study
(Prothrombin Time (PT)/activated Partial Thromboplastin
Time (aPTT)), Antiphospholipid syndrome: Lupus Anti-
coagulant (LAC), anticardiolipin antibody (ACL), /3, gly-
coprotein; karyotype of both partners and anatomic study
of uterus and adnexa either by hysterosalpingography
(HSG) or Diagnostic Laparoscopy and Hysteroscopy.
These investigations were done in women with recurrent
pregnancy loss only.

A 5 mL venous sample was collected in both groups,
irrespective of fasting state, serum was separated and
stored at — 80 °C for measuring vascular endothelial
growth factor (VEGF) level. Human VEGF ELISA kit
from Boster Immunoleader company was used to assess the
serum VEGF level. The sensitivity of the assay
was < 1 pg/mL.

Results

Of the total 30 women in recurrent pregnancy loss (RPL)
group, i.e., group I, 23 women (77%) had primary recurrent
pregnancy loss, and seven women (23%) had Secondary
RPL (Fig. 1).

In a total of 30 women in group I, i.e., cases, 115 con-
ceptions occurred, of which 107 were abortions (106 first
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trimester and Ist trimester), rest were preterm/term
pregnancies.

The basic characteristics are summarized in Table 1.
The age, husband’s age, ethnicity, dietary habits, duration
of marriage, age at menarche, height, weight, body mass
index, blood pressure and hemoglobin level were not sig-
nificantly different between the two groups. The trend was
toward older couple and obesity among women with
recurrent pregnancy loss. The age at first conception was
significantly lower in fertile women with successful preg-
nancy outcomes (20 years) compared to women with
recurrent pregnancy loss, where the age was 23 years.
(p = 0.0001).

The cause of recurrent pregnancy loss could be identi-
fied in 56.7% cases, while it was unidentified in 43.3%
cases.

Hypothyroidism was the most predominant factor, pre-
sent in 30% of total patients. Hyperprolactinemia was
present in two (6.6%) patients, and two patients had mul-
tiple medical disorders.

Anatomical defects were identified in six women, of
which, one had septate uterus, one had bicornuate uterus,
two had intra uterine adhesions (both associated with
hypothyroidism), and two had fibroids which distorted
cavity.

There were three patients of antiphospholipid antibody
syndrome (APS): two primary and one secondary APS
(was associated with systemic lupus erythematosus and
Raynaud’s disease).

Of the total 30 couples, one couple was found to have
genetic abnormality in husband [46 XY, #(15; Y) (¢12;
g11)], while karyotype of wife was found to be normal in
all (Fig. 2).

The mean value of serum vascular endothelial growth
factor was 105.3 pg/mL in cases (women with recurrent
pregnancy loss) and 156.06 pg/mL in controls (women
with  successful pregnancy/pregnancies). (p = 0.01)
(Fig. 3).

VEGF level was inversely related to number of
abortions.

The mean VEGEF level in patients with hypothyroidism
was 85.1 pg/mL, in patients with anatomical defects was
86.2 pg/mL, in patients with antiphospholipid syndrome
was 109 pg/mL, and in unexplained RPL was 122 pg/mL,
while in controls (group II) it was 156 pg/mL (Fig. 3).

The area under the curve was 0.65 for the serum VEGF
cutoff of < 120 pg/mL (95% CI 0.51-0.79), and the p
value was calculated to be 0.04, which was statistically
significant. At this cutoff, the sensitivity of the test was
predicted to be 63.3%, specificity was 56.7%, positive
predictive value of 59.4%, negative predictive value of
60.7% and accuracy of 60% (Fig. 4).
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Table 1 Comparison of basic characteristics between cases and controls
S no Characteristic Cases Control P value
1 Age (year) 28.9 28.2 0.57
2 Husband’s age (year) 31.7 30.9 0.40
3 Ethnicity: Hindu (%) 86.7 86.7 1.0
4 Ethnicity: Muslim (%) 13.3 13.3 1.0
5 Diet: vegetarian (%) 76.7 86.7 0.31
6 Diet: non-vegetarian (%) 23.3 13.3 0.31
7 Duration of marriage (year) 7.6 8.5 0.33
8 Age at menarche (year) 13.23 13.0 0.85
9 Age at first conception (year) 23 20 0.001
10 Height (cm) 151 149 0.36
11 Weight (kg) 57 54 0.19
12 BMI (kg/m?) 25.2 24.0 0.20
13 Systolic blood pressure (mmHg) 112.2 111.2 0.63
14 Diastolic blood pressure (mmHg) 69.4 67.2 0.22
15 Hemoglobin (g%) 11.2 11.7 0.11
Discussion positive, and 3.3% patients had genetic abnormality, while

Main Findings

Recurrent pregnancy loss continues to be one of the major
obstetric problems faced by couples visiting our outpatient
clinic. With changing lifestyle, the incidence of recurrent
pregnancy loss is expected to rise.

Of the epidemiological characteristics, the most impor-
tant factor identified was age at first conception. It was seen
that women with recurrent pregnancy loss had their first
pregnancy at older age compared to women with successful
pregnancies, and this result was statistically significant.
Also, there was a trend toward increased body mass index.

The underlying etiology for recurrent pregnancy loss
could be identified in about 56.7% patients: of which
26.7% had endocrine/medical disorder; 10% had anatom-
ical defect of the uterus; 10% had a combination of
anatomical and endocrine factor; 6.7% patients were APLA
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in 43.3% patients cause was unexplained.

The mean serum VEGF was lower in women with RPL,
and the difference was statistically significant (Fig. 3).

Previous studies by Wassim et al. and Al-Khateeb et al.
[7] which studied VEGF level only in unexplained recur-
rent pregnancy loss, found the level to be reduced as
compared to healthy controls, while study by Amirchagh-
maghi et al. [9] found higher VEGF level in recurrent
pregnancy loss patients. These studies present a conflicting
result as far as the serum VEGF level is considered in
women with RPL.

In our study, we included all patients of recurrent
pregnancy loss, and the level of VEGF was correlated with
underlying cause. It was found that the level of VEGF was
lower in cases compared to healthy controls (105.3 + 30
vs. 156 &+ 101 pg/mL). Women with RPL, where an
underlying cause could be identified, had a lower level as
compared to women with unexplained RPL.
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Fig. 2 The underlying factors
in cases with recurrent
spontaneous abortion (n = 30)

ANTIPHOSPHOLIPID
SYNDROME, 6.70%

MEDICAL
DISORDER, 26.70%

ANATOMIC
ANAT+ DEFECT, 10%
MED/APS, 10%

m ABNORMAL KARYOTYPE ® ANTIPHOSPHOLIPID SYNDROME
MEDICAL DISORDER ANATOMIC DEFECT
1 ANTIPHOPHOLIPID 2 6.6
SYNDROME (APS)
2 ABNORMAL
KARYOTYPE
2.a Karyotype of wife 0 0
2.b Karyotype of husband 1 3.3%
(the couple had
hypothyroidism in wife)
3. MEDICAL/
ENDOCRINE
DISORDER
3.a Hypothyroidism 6 20
3.b Hyperprolactinemia 1 33
4 ANATOMIC
DEFECTS
4.a Septate uterus 1 33
4.b Fibroid (obliterating 2 6.6
cavity)
MULTIPLE FACTORS
5.a Brain tumor (known case 1 33
of glioma of brain) +
hyperprolactinemia
5.b SLE, raynaud’s disease, 1 33
hypertension + bicornuate
uterus + APLA
S.c Hypothyroidism + 2 6.6
Ashermann’s syndrome
6. UNEXPLAINED 13 433
TOTAL 30 100
The level of VEGF was found to be lowest in This finding is different from all the previous studies,
hypothyroidism, followed by women with anatomical  and this aspect has been undiscovered till now.
abnormality, followed by women who were antiphospho- While the previous studies focused on the possible role

lipid antibody positive. In either case, the level was lower ~ of VEGF-gene polymorphism leading to a lower serum

than unexplained RPL.
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VEGEF level in women with unexplained RPL as a cause of

99



Gupta et al.

The Journal of Obstetrics and Gynecology of India (September—October 2019) 69(S2):S95-S102

S. No Groups

VEGEF (pg/mL)
(Mean£SD)

1 Cases (n=30)

105.304+50.13

2 Controls (n=30)

156.06+101.13

p-value'

156.06
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m defect
serum VEGF level 85.1 86.2 109 122 156

Fig. 3 a Comparison of serum VEGF level between cases and
controls (n = 60). b Comparison of mean serum VEGF level with

their pregnancy loss, our study included women with RPL
who had an underlying etiology and found that such
women also had lower VEGF level compared to women
with successful term pregnancies. VEGF level in patients
with an identified underlying etiology for RPL.

Our study has shown a completely new dimension to the
topic. The possibility of all the etiologies leading to a lower
serum VEGF level and hence recurrent pregnancy loss is

100

number of abortions and underlying etiology in recurrent pregnancy
loss cases (n = 30)

proposed by us. The mechanism for the same needs to be
further studied.

What we propose is that VEGF may be a final common
pathway of action of all these other factors. Different
factors may lead to low VEGEF level that ultimately leads to
recurrent pregnancy loss.
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Fig. 4 Receiver operating
characteristic (ROC) curve for ROC Cuwe
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Strengths lower is the serum VEGF level. Serum VEGF level was
lower in women with underlying etiology compared to
Limited number of studies have been done on the matter women with unexplained RPL. In either case, the level
with conflicting results. Our result is consistent with the was lower than controls.

larger studies by Wassim et al. and Al-Khateeb et al. [7].
No study has been done to evaluate serum VEGF level in
Indian subcontinent.

Our study evaluates the causes of recurrent pregnancy
loss and studies association of VEGF with underlying
cause which has not been done previously.

Also, this study evaluates the VEGF level with under-
lying etiology, which has not been studied previously.

Limitations

Sample size is small, and hence larger studies need to be
done to confirm the findings.

The study is done in Indian population, and the results
may not be applicable to other populations.

Interpretation

Serum VEGEF level is reduced in women with recurrent
pregnancy loss. The more the number of abortions, the
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Previous studies on the matter have focused on the role
of VEGF polymorphism and resultant serum VEGF level
in women with unexplained RPL.

Our study clearly points toward the role of serum VEGF
in women with an underlying etiology. How the different
etiologies cause a reduction in serum VEGF level needs
to be further studied.

Conclusion

The serum vascular endothelial growth factor level is lower
in women with recurrent pregnancy loss as compared with
women with one or more successful term pregnancy. The
VEGF level is lower in women with underlying etiology as
compared to unexplained recurrent pregnancy loss.
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