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Aims Obesity in pregnant women is a serious health problem that has many complications
such as pre-eclampsia and fetal growth restriction (FGR). The aim of the present study was
to evaluate the effect of aspirin on prevalence of pre-eclampsia and FGR in obese pregnant
women.

Materials & Methods This randomized controlled clinical trial was conducted on 187
pregnant women referring to birth center of Mofatteh Clinic, Yasuj University of Medical
Sciences, Yasuj, Iran in 2017-2018.

The subjects were selected using purposive sampling method and randomly divided into two
groups; intervention group (n=89) and control group (n=98). The intervention group received
80mg/day aspirin and the control group received placebo at 13-20 weeks of gestation until
34 weeks of pregnancy. Data were analyzed by SPSS 21 software using Chi square test.
Findings The prevalence of pre-eclampsia (1.1 vs. 11.2) and FGR (3.4 vs. 21.4) were
significantly lower in the intervention group compared to the control group (p<0.05).
Conclusion Administration of 80mg/daily of aspirin from 13-20 weeks of gestation in obese
pregnant women reduces the incidence of pre-eclampsia and FGR, which could support the
positive role of aspirin in preventing pre-eclampsia and FGR.
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Introduction

Maternal obesity is one of the most common risk
factors in pregnancy care [. The prevalence of
obesity in women of childbearing age and pregnant
women largely depends on the used definition, the
characteristics of the study population, and the
increased prevalence of obesity in the general
population [2. In the United States, the National
Center for Health Statistics in 2011-2014 found that
34% of women aged 20-39 were obese (BMI 230) [31.
Among American women in 2015, the results show
that 26% were obese and 26% were overweight [4,
Overall prevalence rate of 18.8% for obesity and
34.8% for overweight in population of Iranian aged
20-70 years who are living in north of Iran was
reported [51. According to World Health Organization
(WHO) report, obesity has become epidemic in the
world [6l.

Adipose tissue is an active endocrine organ and,
when excessively available, can disrupt the
metabolic, vascular, and especially inflammatory,
regulation of many organs during pregnancy and
affect pregnancy outcomes [7l. For example, insulin
resistance associated with obesity and disorders of
the inflammatory pathway can affect the placental
growth and function [Bl. Maternal BMI has been
increasingly reported as an independent risk factor
for both pre-eclampsia and pregnancy hypertension
[°l. Recent studies have shown that maternal obesity
with a high-fat diet results in restricted intrauterine
growth and less expression of placental fatty acid
transporters [10l. The prevalence of gestational
diabetes mellitus (GDM) in obese women is
significantly higher than that of non-obese women
11, A population-based cohort study in Sweden
involving more than 1.5 million single-births
confirmed overweight and obese women were at risk
preterm births in all trimesters of pregnancy [121.
Obesity is an independent risk factor for
atherosclerotic morbidity and cardiovascular
mortality requiring antithrombotic therapies.
Obesity is characterized by increased levels of
coagulation factors, fibrin breakdown, increased
platelet activity, insulin resistance, inflammation and
endothelial dysfunction. Aspirin is an anti-platelet
drug [*3] whose mechanism of action is not yet known
but may include improvements in the repair of the
uterine spiral artery, which is usually defective in
pre-eclampsia [141.

The optimal dose of aspirin to prevent pre-eclampsia
is controversial. Dose differences are partly based on
different compounds and doses available in different
regions of the world. An experiment with 150mg of
aspirin with a marked reduction in the risk of early
pre-eclampsia was used [151. A meta-analysis showed
that aspirin reduced the risk of early pre-eclampsia
but had no effect on late pre-eclampsia; this study
states that the treatment was effective only when
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using aspirin began in gestational age less than 16
weeks with daily doses 2100mg [161. Bujold et al. have
also shown that if aspirin treatment is started at <16
weeks of gestation, the risk of pre-eclampsia, fetal
growth restriction, preterm labor, and perinatal
mortality is significantly reduced, whereas the effect
of treatment after 16 weeks, significantly less. In
addition, the reduction in the risk of pre-eclampsia
appears to be related to the aspirin dose; it's
recommended the dose of 80mg daily should be
considered for optimal benefits [17. In a meta-
analysis study by Roberge et al. a total of 45
randomized controlled trials involving a total of
20909 pregnant women randomly consumed
between 50-150mg aspirin daily. When aspirin was
started at 16 week of pregnancy, there was a
significant decrease in the dose-response effect for
the prevention of pre-eclampsia. Severe pre-
eclampsia and fetal growth restriction (FGR) with
higher doses of aspirin showed better results; thus, it
is better identifying women at high risk of pre-
eclampsia early in pregnancy and initiating aspirin
use in the first 16 weeks of pregnancy [181.

Low doses of aspirin are recommended for women at
high risk for pre-eclampsia, but there is no agreement
on high risk criteria. Criteria stated by the United
States Preventive Services Task Force (USPSTF)
include a history of pre-eclampsia in previous
pregnancies particularly with early onset and with
adverse outcomes, multiple pregnancy, chronic
hypertension, type 1 or 2 gestational diabetes,
autoimmune disease (antiphospholipid and lupus
syndrome). The USPSTF has also recommended
women with several moderate factors (nulliparity,
obesity, family history of pre-eclampsia in mother or
sister, age 35 and older, geographic socioeconomic
characteristics such as African-American or low
social level), birth history of low birth weight or small
for gestational age, adverse complications in
previous pregnancy, pregnancy interval less than 10
years) are also considered to be high risk group and
prophylaxis with aspirin [10. 19 The WHO
recommends that low-dose aspirin (75mg/day) be
used for 12-20 weeks of pregnancy for women at high
risk (history of pre-eclampsia, diabetes, chronic
hypertension, autoimmune or kidney disease, or
multiple pregnancies). But it's expressed there is
limited evidence about the benefits of low-dose
aspirin in other subgroups of high-risk women [20],
In Iran, obesity is a serious health problem that has
many complications such as cardiovascular diseases,
cancers and more. Considering obesity disorders in
pregnant women; the occurrence of dangerous
complications in the mother and fetus such as pre-
eclampsia and FGR; contradictory results of previous
studies on the usefulness of aspirin in obese
individuals and reduction of pre-eclampsia and FGR
in pregnant women; the presence of confounding
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factors in previous studies and the lack of a study that
focused exclusively on obese pregnant women
lacking other risk factors for pre-eclampsia and FGR,
this study aimed to evaluate the effect of aspirin on
prevalence of pre-eclampsia and FGR in obese
pregnant women (without previous history of pre-
eclampsia and hypertension). This would allow the
design of appropriate interventions in the case of
obesity or increased risk factors related to pre-
eclampsia and FGR.

Materials and Methods

This single blind randomized controlled clinical trial
was conducted on pregnant women referring to birth
center of Mofatteh Clinic, Yasuj University of Medical
Sciences, Yasuj, Iran in 2017-2018. Allocation to
groups was done by “table of random numbers”
method based on the Ebrashy et al [21 and
considering 10% ofloss to follow up during sampling;
at least 194 people were estimated for study. The
subjects were selected using purposive sampling
method according to the inclusion and exclusion
criteria. Inclusion criteria were age 18-40, single
pregnancy, the first gravid, BMI 230, tends to
participate in the study, non underlying known
disease such as chronic hypertension, liver disease,
kidney disease, diabetes mellitus, no using aspirin or
allergy history, no ultrasound findings on NT e.g.
mean PI UT>1.5 or PAPPA<0.4, no history of previous
pre-eclampsia, no history of previous fetal growth
restriction, normality of tests and screening.
Exclusion criteria included wunwillingness to
participate in the study, not available for evaluations,
abortion and preterm delivery for reasons other than
pre-eclampsia and FGR.

After the approval of the ethics committee of Yasuj
medical university of sciences, Iran, this study was
conducted and the purpose of the study explained to
subjects. Written consent was received from all
participants who were advised that they could
withdraw at any time they wish during the study.
195 people were entered to the study and randomly
divided into two groups; intervention group (n=97)
and control group (n=98). Eight patients in the
intervention group were excluded from the study,
and thus 89 patients in this group were studied.

The intervention group received 80mg/day aspirin
and the control group received placebo at 13-20
weeks of gestation until 34 weeks of pregnancy.
Studies suggest that trophoblastic attack on the spiral
artery of the uterus usually begins about 8-10 weeks
of gestation, ending at 16-18 weeks but may continue
until 22 weeks. It is believed that interventions that
can help to improve this process should probably
start as early as 8 -10 weeks and end after 16-18
weeks, at the appropriate time [131. On the other hand,
there is no agreement on the optimal timing of aspirin
withdrawal. Some researchers have suggested that
aspirin should be discontinued at 36 weeks of
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gestation or 5-10 days before possible delivery [22];
however, congenital or fetal adverse effects
associated with use of low-dose aspirin at delivery
has not been established [23], Therefore, intervention
in both groups in present study was started from 13-
20 weeks. The intervention group received aspirin 80
mg/day up to 34 weeks of gestation. The placebo
group received empty capsules up to 34 weeks of
gestation.
Body mass index (BMI), intrauterine growth
restriction (IUGR), and pre-eclampsia of participants
were detected as follows:
BMI:
Weight and height were calculated by weight/ height
squared (kg/m?2) in all patients.
Diagnosis of IUGR:
The first step in identifying IUGR is the evaluation of
fetal growth by comparing the fetal parameters at a
definite moment of pregnancy to the expected fetal
parameters according to various referential for the
respective gestational age. The most widely used
definition of IUGR is a fetus whose estimated weight
(EFW) is below the 10t percentile for its gestational
age. The next step after the determination of
ineffective growth is to differentiate between a
physiologically small fetus, small for gestational age
fetus (SGA) and IUGR - which is pathological - with
the use of additional tools like Doppler ultrasound
sampling of fetal arterial or venous compartments,
amniotic fluid volume assessment and other
biophysical methods with the goal of indicating the
actual state of the small fetus [24l. Diagnosis was based
on following criteria in Doppler ultrasound sampling:
EFW or AC<3rd centile mean Uterine artery pulsatility
index (UtA-PI)>95t% centile decrease in EFW or AC>2
quartiles on growth centiles, Umbilical artery
pulsatility index (UA-PI)>95th centile,
Cerebroplacental ratio (CPR) <5t centile. All Doppler
sonography was performed by one perinatologist
and Ultrasound Machine GE Voluson 730 (GE
Company; United State).
Diagnosis of Pre-eclampsia:
Blood pressure 290/140mm Hg after twenty weeks
of gestation with proteinuria 2300 mg per 24 hours
or 21 in urine dipstick.
Data were analyzed by SPSS 21 software using Chi
square test.

Findings

In total, 187 subjects participated in the study. There
was no significant difference between the two groups
in terms of the age, the time of using intervention and
BMI (Table 1).

There was a significant difference between the two
groups in the incidence of pre-eclampsia (p<0.001)
and FGR (p=0.005). In which, the incidence of pre-
eclampsia and FGR were lower in aspirin group vs.
placebo group (Table 2).
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Table 1) Distribution of absolute and relative frequency of
demographic characteristics in intervention (n=89) and control
(n=98) groups at the beginning of the study (the numbers in
parentheses are percentages)
Intervention

Control

Variables P. value
group group

Age
18-25 years old 23 (25.8) 25 (25.5) 095
26-40 years old 66 (74.2) 73 (74.5) :
Start time of intervention
N S 32 (36.0) 40 (40.8)
pregnancy 0.49
>16 weeks of 57(640)  58(59.2)
pregnancy
BMI
30-34.9kg/m? 60 (67.4) 82 (83.7) 011
35-40kg/m? 29 (32.6) 16 (16.3) :

Table 2) Distribution of absolute and relative frequency of pre-
eclampsia and FGR in intervention (n=89) and control (n=98)
groups after intervention (the numbers in parentheses are
percentages)

Variables Intervention Control P. value
group group

Pre-eclampsia
Positive 3(3.4) 21 (21.4)
Negative 86 (96.6) 77 (78.6) <0.001
FGR
Positive 1(1.1) 11 (11.2) R
Negative 88 (98.9) 87 (88.8) )
Discussion

This study aimed to assess the effect of aspirin on
pre-eclampsia and FGR in obese pregnant women
compared to the control group. Results of the study
showed a lower incidence of pre-eclampsia (1.1 vs.
11.2) and FGR (3.4 vs. 21.4) in aspirin compared to
control group which reflects the positive impact of
aspirin in lower incidence of FGR and pre-eclampsia
in obese pregnant women.

Hypertension disorders that occur during pregnancy
are common disorders and responsible for a large
proportion of deaths and maternal complications [25].
There is no completely validated method for entirely
detecting vasospasm and vascular involvement, but
Doppler ultrasound as a noninvasive method is an
appropriate test for predicting uterine vascular
involvement. Low-dose aspirin is a drug that
prevents or modifies the course of pre-eclampsia.
Aspirin inhibits angiotensin II through inhibition of
thromboxane A2 synthesis [25. Although early
successes have been reported with low doses of
aspirin in suppressing thromboxane A2 and
prostacyclin superiority, few clinical trials have
reported the efficacy of aspirin [26. In the meta-
analysis of Bujold et al. [27], the efficacy of aspirin in
weeks of less than 16, 16-19, and after 20 in high-risk
women with abnormal Doppler was investigated in
the follow-up of pre-eclampsia. Results showed that
initiation of aspirin before 16 week of pregnancy
significantly reduced the incidence of pre-eclampsia
and blood pressure in pregnancy. Similar to our
findings, the findings of Baschat et al. indicate that
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low-dose aspirin reduces placental blood flow
resistance and prevents pre-eclampsia [28l. Similarly
to our results in a clinical trial on 86 women to
evaluate the effect of aspirin with dosing on the
prevention of pregnancy hypertension in high-risk
women who had abnormal findings at weeks 12-14 of
gestational vaginal Doppler sonography,
administration of 80mg of aspirin (43 women) and
placebo (43 women) daily showed that aspirin use
significantly reduced the incidence of gestational
hypertension (11.6% vs. 37.2%) [2°],

In a retrospective cohort study in Tokyo, Japan,
Tanaka et al. 391 examined the effect of maternal
obesity on fetal development during different
gestation periods. Overall, this study showed that
pre-pregnancy maternal obesity (pre-pregnancy
BMI) affects pre-eclampsia and fetal growth
restriction in the third trimester of pregnancy. Bujold
et al. in a systematic and meta-analysis to evaluate
the prevention of pre-eclampsia and intrauterine
growth restriction with aspirin in early pregnancy,
summarized 27 randomized controlled trial (RCT)
studies that showed low-dose aspirin use before
week 16 of gestation is associated with a significantly
reduced incidence of severe pre-eclampsia, FGR,
preterm labor, and all placental complications. They
reported that low-dose aspirin administration before
week 16 of gestation could prevent 50% and 55% of
pre-eclampsia and FGR, respectively 311

Ebrashy et al. performed an RCT study on the effect
of low-dose aspirin in preventing pre-eclampsia and
FGR in high-risk women with abnormal uterine
Doppler findings. The study included 139 cases with
a 35% incidence of pre-eclampsia and 62% in the
control group and FGR occurred in 19% of aspirin
group and 32% of control group. They found that low
doses of aspirin from 14-16 weeks in high risk pre-
eclampsia patients with abnormal uterine Doppler
reduces the incidence of pre-eclampsia, but its effect
on reducing FGR needs further study [21]. In another
study, 86 high-risk women with abnormal findings in
their vaginal Doppler sonography at 12-14 weeks of
gestation were studied and the results showed that
aspirin reduced the incidence of pre-eclampsia by
11.6% vs. 37.2% in placebo group (291,

Contrary to the findings of our study and other
similar studies referred to above; in Harrington et al.
study 321 on 216 women who had been exposed to
pre-eclampsia on the basis of ultrasound findings at
weeks 17-23 of gestation; the results showed that
there was no significant difference between the two
groups in the incidence of pre-eclampsia, which may
be due to the decrease in the incidence of pre-
eclampsia in the aspirin-treated group in this study
due to the higher gestational age (17-23 weeks). In
this study, aspirin use has started later than our
study. The findings of some recent studies show that
the effect of low dose aspirin varies based on

Fall 2020, Volume 1, Issue 4



163

gestational age [31l. A study by Atarod et al. in Iran
showed that low-dose aspirin use in primiparous
women was not effective in preventing pre-
eclampsia, which may be the reason for the difference
in aspirin initiation at gestational age (13-32 week of
pregnancy) [33l. In a study by YU et al, it was found
that in women with abnormal Doppler findings,
administration of aspirin after 23 weeks of gestation
did not prevent the development of pre-eclampsia
[34], Another meta-analysis of 22 studies found that
administration of aspirin in high-risk women had
little effect on preventing pre-eclampsia. However,
the risk factors for this study included high risk of
pre-eclampsia in the mother, maternal illnesses, a
history of pre-eclampsia in the individual, multiple
pregnancies, abnormal Doppler findings, roll over
test, and angiotensin sensitivity test that was
different with our criteria, which included obesity
and the absence of pre-eclampsia risk criteria [351.
However, the discrepancy between the findings in
aspirin efficacy may be due to differences in
gestational age at the time of initiation of aspirin use,
studying on high or low risk women and different
criteria for evaluation of risk differences in aspirin
dose, inclusion criteria and sample size.

Although, this study has much strength, it is not
without limitations. The participants were recruited
from a public clinic of hospital; therefore result
reduced the generalizability. Further studies with
larger sample size recruited from a less homogenous
population are recommended.

Given the contradictory results regarding the role of
aspirin in the prevention of pre-eclampsia and FGR; a
larger sample size study in high-risk mothers
(multiple pregnancy, high age, and having chronic
hypertension or diabetes) seems to be useful. If the
positive role of aspirin is proven, it can be
recommended to prescribe it at an early age in high
risk pregnant women.

Conclusion

Administration of 80mg/daily of aspirin from 13-20
weeks of gestation in obese pregnant women reduces
the incidence of pre-eclampsia and FGR, which could
support the positive role of aspirin in preventing pre-
eclampsia and FGR.
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