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Abstract

Background: Preeclampsia is a major global cause of maternal, neonatal and perinatal mortality. The
aim of this review was to summarize all reviews on Acetylsalicylic Acid for the prevention of Intra-
uterine Growth Restriction (IUGR) in women at risk for Preeclampsia.

Materials and Methods: In this overview we searched databases following Medline, Scopus,
EMBASE, Central Records Central Register Cochrane and the Web of Science databases for finding
related articles regarding Acetylsalicylic Acid on the prevention of IUGR in women at high risk for
Preeclampsia. Search was conducted from 1996 to 5 April 2019 with English keywords. Any meta-
analysis (published or unpublished), was eligible for inclusion. No language restriction was imposed.

Results: Finally eight meta-analysis were included in the review. Acetylsalicylic acid begun at
16<weeks significantly reduced IUGR in women; but it was not effective in the subgroups of women
who took acetylsalicylic acid when they had gestational age of more than 16 weeks. One meta-
analysis showed that acetylsalicylic acid was superior to control group in decreasing of IUGR in East
Asians (OR=0.36); while no significant effectiveness was observed in non-East Asians (OR = 0.85).
According to one meta-analysis, a dose-response effect of acetylsalicylic acid (p=0.04) on IUGR was
observed if it was begun at 16< weeks. However, a dose-response effect (p= 0.95) was not seen if
women started acetylsalicylic acid when they were in gestational age more than 16 weeks.

Conclusion: Acetylsalicylic acid has decreased the incidence of IUGR if administrated before or at 16
weeks. Acetylsalicylic acid was superior to control group in decreasing IUGR risk in East Asians but
not in non-East Asians.
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Acetylsalicylic Acid and Prevention of IUGR

1- INTRODUCTION

Preeclampsia is a pregnancy specific
form of hypertension that presents a major
health problem worldwide. Preeclampsia
complicates 5 to 8% of all pregnancies and
increases both maternal and neonatal
morbidity and mortality (1). Blood
pressure disorder during pregnancy is
known to be the main death cause of
fetuses, neonates, and mothers. Pregnant
women with hypertension are at high risk
of acute complications such as stroke,
cerebral edema, liver infarction, preterm
birth, eclampsia, placental abruption,
placenta intrauterine growth retardation (2,
3). In patients who have a new blood
pressure of 140/90 mmHg, the control and
management of hypertension are important
during the admission and scheduling
process for delivery (2, 4, 5).

Nevertheless,  disordered  trophoblast
invasion of the maternal spiral arteries in
early pregnancy is known to lead to under
perfusion of the placenta and, ultimately,
placental ischaemia and infarction. The
resultant placental damage is thought to
lead to activation of platelets and the
clotting system and to an imbalance
between prostacyclin, a vasodilator, and
thromboxane, a vasoconstrictor and
stimulant of platelet aggregation (6). In
general, stresses, as well as placenta
development  disorder, followed by
oxidative stress, inordinate production of
free radicals and increased sensitivity to
angiotensin Il ultimately lead to vascular
constriction ~ and  hypertension  in
Preeclampsia (2, 4, 5).

Treatment of eclamptic seizures in patients
with hypertensive pregnancy is magnesium
sulfate (MgSO4), it must not be initially
administered as a first line treatment
against the hypertension. Hydralazine,
Nifedipine or Labetalol, which are known
as the most important alternatives for the
anti-hypertensive medicines, have lately
been suggested to treat severe gestational
hypertension (7). Its complications are still
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inevitable. The labetalol has been reported
to enhance the risk of neonatal bradycardia
(8). The hydralazine is also associated with
reflux tachycardia, lupus-like syndrome,
vasculitis,  hemolytic  anemia, and
glomerulonephritis (7). Indeed, numerous
studies have suggested that antiplatelet
agents such as aspirincan prevent
gestational hypertension and preeclampsia
in patients with high-risk pregnancies (9).
As far as we know, seven meta-analyses
have been done to assess the effect of
Acetylsalicylic acid on IUGR. Each meta-
analysis reported different subgroups such
as country, dosage and administration time
of acetylsalicylic acid. The aim of this
review was to address all subgroups in a
review to provide enough information to
both patients and health care providers.

2- MATERIALS AND METHODS
2-1 Search Strategy

In this overview study,

we searched databases including
Medline, Scopus, EMBASE, the
Cochrane Central Register of

Controlled Trials, and the Web of
Science databases for finding related
articles on Acetylsalicylic acid on the
Prevention of Intra-uterine  Growth
Restriction in  women at risk for
Preeclampsia.

We used a combination of key words and
Medical ~ Subject Headings terms:
"aspirin”, "antiplatelet”, "acetylsalicylic
acid”, "ASA", "pregnancy-complication",
"pregnancy", "preeclampsia”,
"preeclampsia”, "hypertension”, "blood
pressure”, "eclampsia”, "PIH", "toxemia",
and "Meta-analysis". No language
restriction was imposed. Meta-analysis
included in review was detected using a
search of studies published from January
1966 through April 2019. Process of
selecting the meta-analysis studies is
shown in Figure.1.

2-2. Data extraction
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Table.l shows the characteristics of
studies included in our systematic review
such as publication year, the name of first
author, number of studies including meta-
analysis and type of treatment in
intervention/control (9-16). Two authors
who were blinded to the authors of meta-
analysis extracted information on the
study.

2-3. Quality assessment

The assessment of quality of meta-analysis
followed by PRISMA Statement (Preferred
Reporting Items for Systematic reviews
and Meta-Analyses) (17). The assessment
of bias followed the criteria appraisal tool
from the Center for Evidence Based
Medicine (CEBM) are shown in Table.l1.
Also, quality of each of articles assessed
by two authors based on the
Critical Appraisal Tool from the Center for
Evidence Based Medicines (18).
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Fig.1: PRISMA flochart.
3- RESULTS Acetylsalicylic acid was begun at 16

3-1. The effect of Acetylsalicylic Acid on
IUGR

We found eight meta—analyses in our
search on the effect of Acetylsalicylic acid
on IUGR. In the first meta-analysis,
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<weeks and significantly reduced (Relative
risk [RR]: 0.44). But it was not effective in
the subgroup of women who took it when
they were at more than 16 weeks of
gestational age (RR: 0.98) (10). In second
meta-analysis, if Acetylsalicylic acid was
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begun at 16 < weeks, it could significantly
decrease the incidence of IUGR (RR:
0.44). But it was not effective if started
after 16 weeks (RR: 0.98). There was not
any significant difference between two
subgroups (9). In third meta—analysis,
subgroup who took Acetylsalicylic acid in
< 16 weeks gestation showed better
effectin reducing IUGR than subgroup
( >16 weeks gestation) (p<0.001) (11). In
fourth meta-analysis, receiving Aspirin at
16 weeks or less was linked with a
significant decrease in incidence of IUGR
(RR: 0.56; p<0.001), and also a dose-
response effect of acetylsalicylic acid
(p=0.04) was observed. However, if
women started Aspirin when they were in
gestational age more than 16 weeks, a
non-significant reduction was seen in
incidence of preeclampsia (RR: 0.95), a
dose-response effect (0.95) was not seen
(22). In fifth meta-analysis, authors
conducted a subgroup based on type of
country. Acetylsalicylic Acid was superior
to control group in decreasing IUGR risk
in East Asians (OR: 0.36); while, no
significant effect was observed in non-East
Asians (OR: 0.85) (13).

In 6th meta-analysis, no significant
difference was observed between two
groups of aspirin and control group
incidence of IUGR in high risk group (OR:
0.96; 95% confidence interval [CI]: 0.83—
1.11; p = 0.60) (14). In 7th meta-analysis,
in the high-risk group, risk of IUGR
decreased by 11% after administration of
low dose acetylsalicylic acid and low dose
acetylsalicylic acid failed to produce
significant reduction in the risk of IUGR in
the low-risk group (16). In 8th meta-
analysis, 60 mg of Acetylsalicylic acid
started before 17 weeks gestation showed
no benefits for SGA (RR: 0.84; 95% CI:
0.56-1.26), when only Large Randomized
Trials were included into Meta-analysis
(15). In  9th  meta-analysis, no
heterogeneity was identified (1°=0%).
Meta-analysis with fixed-effects model
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with 7 RCTs suggested the acetylsalicylic
acid reduced the risk of IUGR or SGA
(RR: 0.71; 95% CI: 0.58-0.89; p=0.004)
(15).

4- DISCUSSION

The aim of this review was to
summarize all reviews on Acetylsalicylic
acid for the prevention of Intra-uterine
Growth Restriction (IUGR) in women at
risk for Preeclampsia. Crandon and
Isherwood (1979) highlighted for the first
time that the administration of Aspirin may
impede the female preeclampsia. The first
randomized controlled trial  (1985)
documented that the administration of
Acetylsalicylic acid could be useful to
inhibit the fetal growth retardation, fetal
death and preeclampsia (9). Afterwards,
numerous meta-analyses were done in this
field (19-28).

IUGR is defined as birth weight below the
10th percentile. Acetylsalicylic acid if
begun at 16 < weeks significantly reduced
IUGR. In a meta-analysis, authors
conducted a subgroup based on type of
country. Acetylsalicylic acid was superior
to control group in decreasing risk of
IUGR risk in East Asians. Whereas no
significant effect was observed in non-East
Asians. The attained results can be
influenced by various standards of prenatal
care, diet, and exercise among patient
populations of East Asian and non-East
Asian (10).

4-1. Action mechanisn of Acetylsalicylic
Acid

The activation of clotting and platelet
systems can result in endothelial
dysfunction due to inappropriate perfusion
and placental ischemia. Therefore, the
hypothesis is that preeclampsia may be
inhibited by antiplatelet agents, and there
has been special attention to IUGR in the
past 30 years. The thromboxane-mediated
vasoconstriction could be prevented by
Acetylsalicylic acid, resulting in protection

10502



Ataei Nakhaei et al.

against placental vasoconstriction and
pathological blood coagulation.
Accordingly the failure of physiological
spiral artery transformation is expected,
thereby increasing the risk of preeclampsia
and IUGR (13). The clinical consequences
of our results are significant. To avoid
these results, low-dose aspirin should be
begun early in pregnancy.

4-2. Study Limitations

One of the limitations of our review article
was English-limited meta-analysis, so that
English articles published the effectiveness
of intervention, whereas the articles in
language other than English reported less
significant outcomes, meaning language
bias (16).

5- CONCLUSION

Acetylsalicylic acid decreased the
incidence of IUGR if administrated before
or at 16 weeks. Acetylsalicylic acid was
superior to control group in decreasing the
IUGR risk in East Asians but not in non-
East Asians. Low-dose aspirin (LDA) has
been used as a strategy for secondary
prevention of preeclampsia. However, as
observed in the present analysis, low-dose
aspirin exhibits only a small effect in the
prevention of preeclampsia and this benefit
is restricted to the high-risk group,
showing that we still need to study and
better understand the pathophysiology of
preeclampsia.
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