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Introduction
Following the 20th week of pregnancy, the beginning 
of proteinuria and hypertension is the defining 
characteristic of preeclampsia, which is a multisystem 
disorder that occurs throughout pregnancy.1 Over 
70 000 deaths as a result of preeclampsia occur yearly 
among pregnant women all over the world, and it is 
the most frequent form of hypertensive disease that 
occurs during pregnancy. There has been a correlation 
established between preeclampsia and increased rates 
of cardiovascular death in both mothers and newborns 
in the future. Aspirin use during pregnancy has been 
linked to reduced risk of preeclampsia ever since it was 
first reported in 1979 by Crandon and Isherwood.2 This 
association has remained in place ever since.3 Since 
that time, a number of experiments spanning several 
decades have been conducted to examine the possibility 
of low doses of aspirin preventing preeclampsia. These 
experiments include more than 50 individual studies 
and 27 meta-analyses. There is a heated debate on the 
effectiveness of aspirin in preventing preeclampsia 
and its associated outcomes. Although there have been 
numerous high-quality, systematic reviews multicenter 
randomized controlled trials (RCTs) that have included 
a significant number of women, the debate has not 
been concluded.4,5 The efficacy of low-dose aspirin in 

preventing preeclampsia may be influenced by the timing 
of medication initiation. This is a factor that should be 
considered. According to the World Health Organization 
(WHO), females who are at a significant risk of developing 
preeclampsia should take a moderate dosage of aspirin 
(75 mg/d) in order to prevent the condition. A recent 
study was conducted at multiple institutions, employing 
a double-blind, placebo-controlled methodology. The 
study included 1776 pregnant women who were carrying a 
single child. The investigation revealed that the utilization 
of aspirin can diminish the probability of acquiring early 
preeclampsia.6 From the beginning of their pregnancies 
until the 36th week of their pregnancies, the women 
were either given a placebo or a modest dose of aspirin. 
In spite of this, in terms of the occurrence of neonatal 
poor outcomes or other adverse events, there were no 
statistically significant differences seen between the 
groups.5 It is essential to have deeper understanding of the 
effects of aspirin in this context because it is currently the 
most effective treatment option for improving outcomes 
for women who are at risk of preeclampsia and the adverse 
sequelae associated with it. Regarding timing of therapy 
initiation and discontinuation, the American College of 
Obstetricians and Gynecologists (ACOG) and Society for 
Maternal-Fetal Medicine (SMFM) guidelines currently 
advise initiating treatment between 12 and 28 weeks of 
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Abstract
Background: Preeclampsia is a severe pregnancy disorder linked to high maternal and neonatal mortality. This meta-analysis 
evaluates the effectiveness of low-dose aspirin in reducing the occurrence of preeclampsia and associated outcomes.
Methods: A total of 28 trials were included, analyzed using a random-effects model to calculate risk ratios (RR) and 95% confidence 
intervals (CI). The studies compared low-dose aspirin administered at or before 16 weeks of gestation to a control group. The 
measured parameters are the effect of low-dose aspirin on pregnancy outcomes. Study inclusion criteria consisted of studies in 
which low-dose aspirin was administrated at or before 16 weeks of gestation and compared to a control group.
Results: Low-dose aspirin significantly reduced preterm (RR = 0.52, 95% CI [0.31, 0.88]) and term preeclampsia (RR = 0.97, 95% CI 
[0.69, 1.38]). It also decreased intrauterine growth restriction (RR = 0.63, 95% CI [0.54, 0.74]). However, no significant differences 
were observed for postpartum hemorrhage (RR = 0.71, 95% CI [0.49, 1.02]) or gestational hypertension (RR = 0.65, 95% CI [0.39, 
1.07]). Aspirin doses ≥ 100 mg were more effective in reducing preterm preeclampsia risk compared to doses < 100 mg, which 
showed variable efficacy and greater heterogeneity.
Conclusion: Low-dose aspirin significantly decreases the risk of preterm and term preeclampsia but has limited impact on gestational 
hypertension and postpartum bleeding. Study limitations include the absence of large randomized controlled trials (RCTs) early in 
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gestation, with a preference for starting low-dose aspirin 
before 16 weeks.7 Most studies, however, have focused on 
treatment groups recruited at or after 12 weeks, leaving 
the potential benefits of initiating treatment prior to 
12 weeks unexamined.8 On the other hand, the FIGO 
guidelines advise discontinuing aspirin at 37 weeks or two 
weeks before a planned delivery to mitigate hemorrhage 
risk. In contrast, most trials reviewed by the United States 
Preventive Services Task Force (USPSTF) continued 
aspirin until delivery; however, eight trials stopped 
prophylactic aspirin earlier (some as early as 34 weeks) or 
when preeclampsia developed.9

Regarding aspirin dose, a study by Van Doorn et 
al, which included preeclampsia outcomes across all 
gestational ages, revealed that aspirin doses below 150 mg 
did not effectively reduce the risk of preterm preeclampsia. 
Notably, only one study used a 150 mg dose, limiting the 
statistical power of these findings. However, this dose 
demonstrated a 62% reduction in preterm preeclampsia 
risk.10

We hypothesize that the effectiveness of low-dose 
aspirin in reducing the incidence of preeclampsia may 
vary depending on the specific dosage administered and 
the timing of initiation, particularly when started at or 
before 16 weeks of gestation.

The purpose of this meta-analysis was to estimate the 
efficacy of low doses of aspirin in preventing preeclampsia, 
as well as its related adverse events for both the mother 
and the newborn. This was accomplished by conducting 
an analysis of a large number of original studies, including 
newly published studies that had not been discussed in 
any of the previous meta-analyses concerning aspirin 
therapy prior to four months of gestation.

Materials and Methods
Study Design
This meta-analysis is conducted in accordance with 
epidemiological guidelines and follows a study 
methodology that was established beforehand. Several 
databases, including OVID, the Cochrane Library, 
PubMed, Embase, and Google Scholar, were consulted in 
order to obtain the necessary information.11,12

Data Pooling
The study includes clinical trials that examined the impact 
of low-dose aspirin, which was started at 16 weeks of 
pregnancy or earlier, on the occurrence of preeclampsia 
(both term and preterm), gestational hypertension, and 
postpartum hemorrhage. Only human studies without 
language restrictions were considered. Reviews, editorials, 
and letters to editors were excluded. The comprehensive 
methodological approach is illustrated in Figure 1.

Eligibility and Inclusion Criteria
This summary evaluates the effect of low doses of aspirin 
on pregnancy consequences related to preeclampsia 
and gestational complications. Sensitivity analysis 
included only studies comparing aspirin to placebo in 
terms of preterm and term preeclampsia, restriction 
of intrauterine growth, and gestational complications. 
The inclusion criteria for the meta-analysis were: 
retrospective, prospective, or cohort studies; pregnant 
participants receiving low-dose aspirin starting at 16 weeks 
of gestation or earlier; and comparison of preeclampsia 
incidence in preterm and term definitions with placebo 
regarding gestation and neonatal complications. 
The exclusion criteria were: studies assessing high-dose 

Figure 1. Schematic Diagram of the Study Procedure
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aspirin or starting after 16 weeks of gestation; reviews, 
letters, books, and book chapters. In addition, grey 
literature and unpublished studies were excluded from 
this review. Excluding grey literature was a deliberate 
choice to maintain the quality and consistency of evidence 
as grey literature often lacks the rigorous peer-review 
process required by academic journals. In addition, grey 
literature can be difficult to obtain, verify, or fully assess 
due to limited distribution and incomplete data.

Identification
A search protocol based on the PICOS framework 
was developed: P (population): pregnant subjects; I 
(intervention/exposure): low-dose aspirin; C (comparison): 
risk of preeclampsia, intrauterine growth restriction 
(IUGR), and gestational complications; S (study design): 
prospective studies. A comprehensive search of databases 
(OVID, PubMed, Cochrane Library, Embase, and Google 
Scholar) was conducted through April 2024 using specified 
keywords. Studies were screened, and relevant articles were 
included in a reference management program. Two authors 
independently reviewed and identified eligible studies.

The search strategy employed Boolean operators to 
combine key terms, including ‘aspirin’, ‘preeclampsia’, 
‘postpartum hemorrhage’, ‘pregnancy’, and ‘intrauterine 
growth’. This approach was designed to maximize the 
retrieval of relevant studies, ensuring a comprehensive 
and systematic inclusion of literature pertinent to the 
review’s objectives. Terms were combined using Boolean 
logic (e.g. “AND,” “OR”) to refine the search and capture 
a wide range of studies related to aspirin’s effects on 
maternal and fetal health outcomes (Table 1).

Screening
The procedure of extracting data entailed gathering 
information about the study and the characteristics of the 
subjects in a format that was standardized. This included 
the surname of the first author, the length of time the 
study was conducted, the year it was published, the 
nation in which the research was carried out, the type of 
population, the total number of subjects, the qualitative 
and quantitative evaluation methods that were utilized, 
the design of the study, the demographic data, the clinical 
and treatment characteristics, the source of information, 
the outcomes that were measured, and the methodological 
quality that was evaluated by two authors.

Statistical Analysis
The findings from the trials included in the analysis were 
thoroughly examined using random model of analysis, 
and the relative risk (RR) and its 95% confidence interval 
(CI) were calculated. RR was the main statistical measure 
utilized to evaluate the study findings. In order to achieve 
a thorough and accurate statistical analysis and draw 
reliable scientific results, the research was conducted using 
a random-effects model. The constrained maximum-
likelihood estimator was used to measure the level of 

variability among studies. To evaluate the variability 
among the trials included, the I² statistic was performed. 
If heterogeneity was found (tau² > 0), a prediction interval 
for the genuine effect sizes was also computed. The 
importance and reliability of individual investigations 
and their outcomes were further assessed by employing 
studentized residuals and Cook’s distances. 

Sensitivity analysis was conducted to evaluate the 
robustness of the findings and to understand how 
variations in study design and aspirin dosage influenced 
the outcomes. This analysis involved subgroup 
stratification based on aspirin dosage, comparing the 
effects of doses ≥ 100 mg to those < 100 mg. Additionally, 
the analysis was further stratified by specific pregnancy 
outcomes, including preterm preeclampsia, term 
preeclampsia, IUGR, postpartum hemorrhage, and 
gestational hypertension, to provide a comprehensive 
understanding of the variations in the results.

A subgroup analysis was conducted to evaluate 
the differential effects of low-dose aspirin on specific 
pregnancy outcomes based on dosage categories. 
Subgroups were stratified into doses of aspirin ≥ 100 mg 
and < 100 mg, as well as outcomes for preterm and term 
preeclampsia, and IUGR. This analysis aimed to provide 
a nuanced understanding of the variations in outcomes 
attributable to different aspirin dosages and their timing 
during pregnancy.

The statistical analyses were conducted using a software 
(Jamovi), which ensured rigorous and uniform analytical 
processes.

Table 1. Databases Search Strategy 

Database Search Strategy

PubMed

#1 "Aspirin"[MeSH Terms] OR/AND "preeclampsia"[All Fields] 
#2 "postpartum hemorrhage"[MeSH Terms] OR 
"pregnancy"[All Fields]
#3 "intrauterine growth"[MeSH Terms] OR/AND "Aspirin"[All 
Fields] 
#4 #1, #2, AND #3

OVID

#1 "Aspirin"[MeSH Terms] OR/AND "preeclampsia"[All Fields] 
#2 "postpartum hemorrhage"[MeSH Terms] OR 
"pregnancy"[All Fields]
#3 "intrauterine growth"[MeSH Terms] OR/AND "Aspirin"[All 
Fields] 
#4 #1, #2, AND #3

Google 
Scholar

#1 " Aspirin " OR " preeclampsia " 
#2 " postpartum hemorrhage " OR " pregnancy " OR" 
intrauterine growth"
#3 #1 AND #2

Embase

' Aspirin /exp OR preeclampsia’
#2 '' postpartum hemorrhage '/exp OR ' pregnancy '/exp OR ' 
intrauterine growth"
#3 #1 AND #2

Cochrane 
library

(Aspirin):ti,ab,kw (preeclampsia) :ti,ab,kw (Word variations 
have been searched)
#2 (' postpartum hemorrhage):ti,ab,kw OR (pregnancy) 
:ti,ab,kw (Word variations have been searched)
#3 #1 AND #2

ti,ab,kw: terms in either title or abstract or keyword fields, exp: exploded 
indexing term.
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Results
Study Selection and Inclusion
Following a rigorous screening and identification process, 
a total of 28 studies were included in the current meta-
analysis (Table 2).5,13-39

Risk of Preeclampsia
Our analysis used a random-effects model to determine 
the association between aspirin usage and the risk of 
preeclampsia. This analysis synthesized data from 24 
studies. The findings indicated a significant decline in 
the risk of preeclampsia among individuals who received 
aspirin in comparison with the control group (RR = 0.69, 
95% CI: 0.61, 0.77), as illustrated in Figure 2. The 
regression test identified funnel plot asymmetry (P = 0.01), 
suggesting potential publication bias, while the rank 
correlation test did not indicate such a bias (P = 0.42).

Risk of Preterm Preeclampsia
The impact of low-dose aspirin on the risk of preterm 
preeclampsia was considered by combining data from 15 
studies using a model with random-effects. The results 
demonstrated a significant decline in the risk of preterm 
preeclampsia in the aspirin group compared to the 
control group (RR = 0.52, 95% CI: 0.31, 0.88), as depicted 
in Figure 3a. Both the rank correlation and regression 
tests showed non-significant results for publication bias 
(P = 0.44 and P = 0.34, respectively).

Risk of Term Preeclampsia
To estimate the effect of low-dose aspirin on the risk of 
term preeclampsia, data from 11 trials were analyzed 
using a model with random-effects. The results indicated 
no significant decline in the risk of term preeclampsia 
(RR = 0.97, 95% CI: 0.69, 1.38), as presented in Figure 3b. 
Both the rank correlation and regression tests revealed 
no significant evidence of publication bias (P = 0.65 and 
P = 0.71, respectively).

Risk of Intrauterine Growth Restriction
The link between aspirin usage and the restriction of 
intrauterine growth risk was examined by pooling data 
from 21 trials using a random-effects model. The analysis 
revealed a significant reduction in the risk of IUGR among 
those who used aspirin compared to the control group 
(RR = 0.63, 95% CI: 0.54, 0.74), as illustrated in Figure 4. 
The rank correlation and regression tests both indicated 
non-significant results for publication bias (P = 0.41 and 
P = 0.29, respectively).

Risk of Gestational Hypertension
The effect of low doses of aspirin on the risk of developing 
gestational hypertension was assessed by analyzing data 
from eight studies using a random-effects model. The 
findings showed no significant decline in the risk of 
gestational hypertension in the aspirin group compared 

to the control group (RR = 0.65, 95% CI: 0.39, 1.07), as 
depicted in Figure 5. There was no significant indication 
of publication bias, as evidenced by the rank correlation 
and regression tests (P = 0.72 and P = 0.94, respectively).

Risk of Postpartum Hemorrhage
An analysis model was employed to evaluate the 
association between aspirin usage and the risk of 
postpartum hemorrhage. Data from six studies were 
synthesized for this analysis. The results indicated a 
statistically insignificant decline in the risk of postpartum 
hemorrhage (RR = 0.71, 95% CI: 0.49, 1.02), as illustrated 
in Figure 6. Both the rank correlation and regression tests 
did not indicate significant publication bias (P = 0.99 and 
P = 0.91, respectively).

The subgroup analysis to evaluate the association between 
aspirin dosage and the risk of preterm preeclampsia, 
term eclampsia, and IUGR showed the following 
findings: for preterm preeclampsia, aspirin doses ≥ 100 
mg significantly reduced the risk, (RR = 0.77, 95% CI 
[0.66, 0.87], P < 0.0001), and no significant heterogeneity 
was observed (I2 = 16.76%). In contrast, doses < 100 mg 
demonstrated a non-significant risk reduction (RR = 0.89, 
95% CI [0.61, 1.24], P = 0.27), accompanied by high 
heterogeneity (I2 = 98.90%). Regarding term eclampsia, 
neither dose showed a significant effect, (RR = 1.00, 95% 
CI [0.74, 1.34], P = 0.95 for doses ≥ 100 mg and RR = 0.96, 
95% CI [0.85, 1.08], P = 0.52 for doses < 100 mg). For 
IUGR, aspirin doses ≥ 100 mg significantly reduced the 
risk (RR = 0.74, 95% CI [0.61, 0.85], P = 0.005), while 
doses < 100 mg also showed significant risk reduction 
(RR = 0.76, 95% CI [0.63, 0.91], P = 0.003). No significant 
publication bias was identified for any subgroup based on 
rank correlation or regression tests

Quality and Risk of Bias Assessment
The quality assessment of the recruited and analyzed 
studies and the evaluation of the risk of bias demonstrated 
high-quality studies with a substantial percentage of 
studies exhibiting a low risk of bias across all domains, as 
illustrated in Figure 7.

Publication Bias
This was further supported by a significant P value in 
Egger’s test (P = 0.01), while Begg’s test did not indicate 
bias (P = 0.42). For preterm preeclampsia, no significant 
publication bias was detected (Egger’s test, P = 0.34; Begg’s 
test, P = 0.44). Similarly, no significant publication bias 
was observed for term preeclampsia, IUGR, gestational 
hypertension, and postpartum hemorrhage, as indicated 
by non-significant P values in both Egger’s and Begg’s 
tests.

The comprehensive analysis provides robust evidence 
supporting the beneficial effects of aspirin in lowering 
the risk of preeclampsia and IUGR. However, the non-
significant findings for term preeclampsia, gestational 
hypertension, and postpartum hemorrhage warrant 
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Table 2. Characteristics of Included Studies

Study Year
Aspirin 
group

Control 
group

Total
Aspirin 
dose

Pre-Risk inclusion criteria
Aspirin initiation 
time (wk)

Rolnik et al5 2017 798 822 1620  ≥ 100
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

11-14 weeks

Huai et al13 2020 95 95 190 60
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

16 weeks or less

Gu et al14 2020 821 284 1105
25, 50, and 

75 mg

High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

12 weeks

Abdi et al15 2020 43 43 86 80
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

12-15 weeks

Stanescu et al16 2015 100 50 150  ≥ 100
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

12 weeks

Scazzocchio et al17 2017 80 75 155  ≥ 100

Abnormal Doppler in the first trimester.
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

11-14 weeks

Odibo et al18 2015 16 14 30 80
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

11-13 weeks

Villa et al19 2013 61 60 121  ≥ 100

Abnormal uterine artery Doppler.
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

12-13 weeks

Ayala et al20 2013 176 174 350  ≥ 100
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

16 weeks or less

Zhao et al21 2012 118 119 237 75
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

13-16 weeks

Jamal et al22 2012 35 35 70 80 Polycystic ovary syndrome 6-12 weeks

Mesdaghinia et al23 2011 40 40 80 80 Abnormal uterine artery Doppler 12-16 weeks

Bakhti et al24 2011 82 82 164  ≥ 100
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

8-10 weeks

Ebrashy et al25 2005 73 63 136 75

Abnormal uterine artery Doppler.
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

14-16 weeks

Chiaffarino et al26 2004 16 19 35  ≥ 100
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

Less 14 weeks

Vainio et al27 2002 43 43 86
0.5mg/kg/

day

High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

12-14 weeks

Golding et al28 1998 1009 988 1997 60 Nulliparity 12-16 weeks

Dasari et al29 1998 25 25 50  ≥ 100 Nulliparity 12 weeks

Caritis et al30 1998 265 258 523 60
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

13-16 weeks

Tulppala et al31 1997 33 33 66 50 Previous consecutive miscarriage
Less than 7 
weeks

Hermida et al32 1997 50 50 100  ≥ 100
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

12-16 weeks

Augus et al33 1994 24 25 49  ≥ 100
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

13-15 weeks

Siba et al34 1993 320 324 644 60 Nulliparity 13-16 weeks

porreco et al35 1993 48 42 90 80 Nulliparity  multiple gestation Less 16 weeks

Michael et al36 1992 55 55 110  ≥ 100
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

Less than 16 
weeks

Azar et al37 1990 46 45 91  ≥ 100
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

16 weeks

Benigni et al38 1989 17 16 33 60
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

12 weeks

Beaufils et al39 1985 48 45 93  ≥ 100
High-risk pregnant subjects (chronic HTN, gestational HTN, 
cardiovascular diseases, endocrine disease, or fetal growth 
restriction)

14 weeks

HTN: Hypertension.
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Figure 2. Impact of Low-Dose Aspirin on the Risk of Preeclampsia

Figure 3. Impact of Low-Dose Aspirin on the Risk of Preterm (a) and Term Preeclampsia (b)
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further investigation with larger sample sizes and well-
designed studies to confirm these results.

Discussion
The current investigation included a total of 28 clinical 
investigations, which resulted in the recruitment of a 

total of 8156 participants from a variety of nations. When 
aspirin was administered at low dosages, it was found to be 
associated with a significantly (P < 0.001) reduced risk of 
preeclampsia, as well as term and preterm preeclampsia, 
and IUGR. Although there was no evident difference 
between the interventional group and the control group 

Figure 4. Impact of Low-dose Aspirin on the Risk of Intrauterine Growth Restrictions

Figure 5. Impact of Low-dose Aspirin on the Risk of Gestational Hypertension

Figure 6. Impact of Low-dose Aspirin on the Risk of Postpartum Hemorrhage
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in terms of postpartum hemorrhage and gestational 
hypertension, the interventional group was found to have 
a higher incidence of both of these conditions. The data 
strongly support the concept that early administration 
of low-dose aspirin enhances placental formation and 
development. 

The findings of subgroup analysis highlight a dose-
dependent effect of aspirin on preeclampsia and IUGR 
outcomes. Aspirin doses ≥ 100 mg demonstrated 
statistically significant reductions in risk for preterm 
preeclampsia and IUGR, with low heterogeneity 
and consistent results across studies. These results 
underscore the potential benefits of higher aspirin 
doses in preventing these complications, likely due to 
enhanced anti-inflammatory and antiplatelet effects. 
Conversely, doses < 100 mg showed variable outcomes 
with substantial heterogeneity, especially for preterm 
preeclampsia, term eclampsia, and IUGR. The presence 
of outliers and influential studies in this subgroup may 
have contributed to the variability, suggesting that the 
lower dose may not be sufficient for uniform efficacy 
across diverse populations. The findings’ generalizability 
to broader populations remains uncertain due to the 
limited number of large-scale RCTs. This lack of RCTs 
contributes to some uncertainty, particularly regarding 
nonsignificant results.

For term eclampsia, no significant differences were 
observed regardless of aspirin dosage, indicating a 
potential limitation of aspirin in preventing term-related 
hypertensive complications. The primary outcomes of the 
study demonstrated a significant reduction in the incidence 
of preeclampsia among participants who received aspirin 
compared to the control group. This finding aligns with 
existing evidence suggesting the efficacy of low-dose 
aspirin in mitigating the risk of preeclampsia, particularly 
in high-risk populations. The magnitude of the effect 
underscores the importance of early intervention and 
adherence to prophylactic regimens for those identified at 
risk through clinical screening criteria.

In contrast, the secondary outcomes, including 
gestational hypertension and postpartum hemorrhage, 

did not show statistically significant changes between the 
aspirin and control groups. This lack of significant effect 
suggests that the impact of aspirin may more specifically 
target the pathophysiological pathways associated with 
preeclampsia, rather than general hypertensive disorders 
or hemorrhagic complications of pregnancy.40,41

The absence of significant changes in gestational 
hypertension may reflect differences in the underlying 
mechanisms of these conditions.41 Preeclampsia is 
characterized by endothelial dysfunction and placental 
pathology, processes that aspirin may more effectively 
influence through its anti-inflammatory and antiplatelet 
actions.42,43 In contrast, gestational hypertension, which 
lacks proteinuria or severe systemic manifestations, may 
not benefit from aspirin in the same way.

Similarly, lack of an effect on postpartum hemorrhage 
could indicate that aspirin does not exacerbate bleeding 
risks in the obstetric population at the administered 
dosage, which is reassuring in terms of clinical safety.44 
It also suggests that the prophylactic benefits of aspirin 
are confined to its role in addressing preeclampsia-
specific mechanisms without adverse trade-offs in terms 
of hemorrhagic outcomes. It is crucial for women who 
are susceptible to preeclampsia to be cognizant of this 
knowledge in order to make well-informed choices about 
their prenatal care prior to delivery. However, there is 
considerable debate on the efficacy of low-dose aspirin in 
preventing preeclampsia and the associated risks for both 
women and newborns. In order to provide additional 
evidence that aspirin is effective for this indication, 
additional clinical trials of a higher quality and a larger 
sample size are required. In recent years, antiplatelet 
medications have been the subject of intense research 
because of their potential to prevent or delay the onset 
of preeclampsia and the complications that it can cause. 
Despite the fact that a number of research have discovered 
significant benefits,45-47 other investigations have not 
found any.48-50 A prior meta-analysis of individual patient 
data revealed a moderate yet consistent decrease in the 
RR for adverse outcomes in mothers and neonates. The 
present study assessed the effectiveness of low-dose 

Figure 7. Quality of Recruited Studies
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aspirin treatment in preventing preeclampsia in pregnant 
patients who were at risk of developing preeclampsia and 
whose preeclampsia began at 16 weeks of pregnancy. 
The findings of the meta-analysis were consistent with 
those observed in the prior meta-analysis.51 At a recent 
multicenter, double-blind, placebo-controlled study, 
which included 1776 women with singleton pregnancies 
who were at high risk for preterm preeclampsia, it was 
discovered that, in comparison to the placebo, low-dose 
aspirin significantly reduced the number of instances in 
which this diagnosis was made.5 Because it satisfied the 
inclusion criteria, this most recent study was incorporated 
into the analysis that is being presented here. Previous 
research has demonstrated that beginning to take aspirin 
at approximately 16 weeks of pregnancy can assist in 
lowering the chance of developing preeclampsia, and 
the findings of this study offer further evidence to 
support those findings. A number of abnormalities, 
such as angiogenesis, oxidative stress, and inflammation, 
are suggested to play a part in the development of 
preeclampsia, despite the fact that the exact origin of 
the condition has not yet been identified. Among the 
numerous supplements and medications that have been 
attempted for the primary and secondary prevention of 
preeclampsia,52 antihypertensives, calcium,53 and the 
antioxidant vitamins C and E54 are just a few examples. 
However, none of these treatments or supplements have 
proved successful. During the first stages of the inquiry, 
pravastatin had favorable results.55 However, before it can 
be integrated into standard clinical practice, its benefits 
(and safety in pregnancy) need to be explored in a large 
and well-designed RCT with a sample size that is large 
enough to obtain high statistical power. Having a healthy 
pregnancy is contingent upon the implantation and 
placentation processes occurring in a normal manner. 
By the tenth week of pregnancy, it is anticipated that 
the initial wave of trophoblast invasion will have been 
completed, and it will continue until the week after.55,56 
Both the endothelial function and the early development 
of the placenta have been found to be improved by the 
use of aspirin.57,58 It was established that the risk of 
preeclampsia and other adverse outcomes for both the 
mother and the infant was dramatically reduced when 
low-dose aspirin was started before 16 weeks of gestation. 
However, this was not the case when it was administered 
after 16 weeks of gestation, as stated by Bujold et al 
who conducted the study.59 On the other hand, a recent 
meta-analysis discovered that taking low-dose aspirin 
had the same effect on preventing preeclampsia and the 
repercussions that are connected with it, regardless of 
whether the medication was started before or after 16 
weeks with the pregnancy.60 Due to the fact that the latter 
review only included individuals who had previously 
been treated with antiplatelet medications (such as 
dipyridamole or low molecular weight heparin), it is 
likely that these contradictory findings can be explained 
accordingly. In addition, studies that did not restrict the 

beginning of antiplatelet medication to the first sixteen 
weeks of pregnancy were included in the meta-analysis of 
individual participant data that was conducted later. The 
current study indicated that low-dose aspirin reduced the 
risk of these issues, which is consistent with the findings 
of a previous meta-analysis that found that antiplatelet 
drugs reduced the risk of preterm delivery, small for 
gestational age (SGA), and other negative outcomes for 
both the mother and the fetus.51 The fact that this meta-
analysis only evaluated a small number of studies was one 
of its most significant shortcomings. There appears to 
be some diversity among the studies that were included, 
particularly with regard to the negative outcomes that 
were experienced by mothers and their newborn children. 

A significant drawback of this meta-analysis is the 
absence of major RCTs that recruited individuals at an 
early stage of pregnancy (within 16 weeks of gestation). 
The majority of the evidence comes from RCTs that are 
either small to moderate in size or subsets of patients in 
larger trials. The inability to determine the appropriate 
dosage of aspirin is due to the small sample numbers and 
the inexplicable heterogeneity that exists within some 
subgroups.

Conclusion
Aspirin taken in low doses throughout pregnancy has been 
shown to dramatically lower the chance of developing 
preterm and term preeclampsia. It does not have a 
substantial impact on the complications of postpartum 
hemorrhage or gestational hypertension. In order to 
validate these findings, more research involving other 
centers is required. Aspirin at doses ≥ 100 mg is associated 
with significant risk reduction for preterm preeclampsia 
and IUGR, supporting its preferential use in high-risk 
populations, while lower doses exhibit inconsistent 
effects and should be used cautiously. While low-dose 
aspirin shows promise in reducing preeclampsia risk, the 
limitations of the current evidence, including small study 
sizes and methodological inconsistencies, necessitate 
cautious interpretation and suggest that additional large 
RCTs are warranted

Authors’ Contribution
Conceptualization: Wei Wang.
Data curation: Guowei Chang.
Formal analysis: Guowei Chang.
Investigation: Wei Wang, Guowei Chang.
Methodology: Wei Wang.
Project administration: Wei Wang, Guowei Chang.
Supervision: Wei Wang.
Validation: Guowei Chang.
Visualization: Wei Wang.
Writing-original draft: Wei Wang, Guowei Chang.
Writing-review & editing: Wei Wang, Guowei Chang.

Competing Interests
The authors declare no conflict of interest.

Data Availability Statement
Data are available from the corresponding author upon reasonable 



Arch Iran Med. 2025;28(4)234

Wang and Chang

request.

Ethical Approval
Not needed.

Funding
No funding resources.

References
1. Steegers EA, von Dadelszen P, Duvekot JJ, Pijnenborg R. Pre-

eclampsia. Lancet. 2010;376(9741):631-44. doi: 10.1016/
s0140-6736(10)60279-6.

2. Tooher J, Thornton C, Makris A, Ogle R, Korda A, Horvath 
J, et al. Hypertension in pregnancy and long-term 
cardiovascular mortality: a retrospective cohort study. Am J 
Obstet Gynecol. 2016;214(6):722.e1-722.e6. doi: 10.1016/j.
ajog.2015.12.047.

3. Crandon AJ, Isherwood DM. Effect of aspirin on incidence 
of pre-eclampsia. Lancet. 1979;1(8130):1356. doi: 10.1016/
s0140-6736(79)91996-2.

4. Groeneveld E, Lambers MJ, Lambalk CB, Broeze KA, 
Haapsamo M, de Sutter P, et al. Preconceptional low-
dose aspirin for the prevention of hypertensive pregnancy 
complications and preterm delivery after IVF: a meta-analysis 
with individual patient data. Hum Reprod. 2013;28(6):1480-
8. doi: 10.1093/humrep/det022.

5. Rolnik DL, Wright D, Poon LC, O’Gorman N, Syngelaki 
A, de Paco Matallana C, et al. Aspirin versus placebo in 
pregnancies at high risk for preterm preeclampsia. N Engl J 
Med. 2017;377(7):613-22. doi: 10.1056/NEJMoa1704559.

6. World Health Organization (WHO). WHO Recommendations 
for Prevention and Treatment of Pre-Eclampsia and Eclampsia. 
WHO; 2011. Available from: https://www.who.int/
publications/i/item/9789241548335.

7. ACOG Committee Opinion No. 743: low-dose aspirin use 
during pregnancy. Obstet Gynecol. 2018;132(1):e44-52. doi: 
10.1097/aog.0000000000002708.

8. Zhu J, Chen C, Lu D, Zhang J, Jing S, Xie H, et al. Aspirin 
use during pregnancy and hypertensive disorders in women 
with various risks. Pregnancy Hypertens. 2019;17:241-8. doi: 
10.1016/j.preghy.2019.07.005.

9. Henderson JT, Vesco KK, Senger CA, Thomas RG, Redmond 
N. Aspirin use to prevent preeclampsia and related morbidity 
and mortality: updated evidence report and systematic 
review for the US Preventive Services Task Force. JAMA. 
2021;326(12):1192-206. doi: 10.1001/jama.2021.8551.

10. Van Doorn R, Mukhtarova N, Flyke IP, Lasarev M, Kim K, 
Hennekens CH, et al. Dose of aspirin to prevent preterm 
preeclampsia in women with moderate or high-risk 
factors: a systematic review and meta-analysis. PLoS One. 
2021;16(3):e0247782. doi: 10.1371/journal.pone.0247782.

11. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring 
inconsistency in meta-analyses. BMJ. 2003;327(7414):557-
60. doi: 10.1136/bmj.327.7414.557.

12. Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson 
GD, Rennie D, et al. Meta-analysis of observational 
studies in epidemiology: a proposal for reporting. JAMA. 
2000;283(15):2008-12. doi: 10.1001/jama.283.15.2008.

13. Hastie R, Tong S, Wikström AK, Sandström A, Hesselman 
S, Bergman L. Aspirin use during pregnancy and the risk of 
bleeding complications: a Swedish population-based cohort 
study. Am J Obstet Gynecol. 2021;224(1):95.e1-95.e12. doi: 
10.1016/j.ajog.2020.07.023.

14. Osikoya O, Jaini PA, Nguyen A, Valdes M, Goulopoulou S. 
Effects of low-dose aspirin on maternal blood pressure and 
vascular function in an experimental model of gestational 
hypertension. Pharmacol Res. 2017;120:267-78. doi: 
10.1016/j.phrs.2017.04.012.

15. Dutta S, Kumar S, Hyett J, Salomon C. Molecular targets of 

aspirin and prevention of preeclampsia and their potential 
association with circulating extracellular vesicles during 
pregnancy. Int J Mol Sci. 2019;20(18):4370. doi: 10.3390/
ijms20184370.

16. Qu H, Khalil RA. Vascular mechanisms and molecular targets 
in hypertensive pregnancy and preeclampsia. Am J Physiol 
Heart Circ Physiol. 2020;319(3):H661-81. doi: 10.1152/
ajpheart.00202.2020.

17. Kupka E, Roberts JM, Mahdy ZA, Escudero C, Bergman L, De 
Oliveira L. Aspirin for preeclampsia prevention in low- and 
middle-income countries: mind the gaps. AJOG Glob Rep. 
2024;4(2):100352. doi: 10.1016/j.xagr.2024.100352.

18. Roberge S, Nicolaides K, Demers S, Hyett J, Chaillet N, Bujold 
E. The role of aspirin dose on the prevention of preeclampsia 
and fetal growth restriction: systematic review and meta-
analysis. Am J Obstet Gynecol. 2017;216(2):110-20.e6. doi: 
10.1016/j.ajog.2016.09.076.

19. Roberge S, Nicolaides KH, Demers S, Villa P, Bujold E. 
Prevention of perinatal death and adverse perinatal outcome 
using low-dose aspirin: a meta-analysis. Ultrasound Obstet 
Gynecol. 2013;41(5):491-9. doi: 10.1002/uog.12421.

20. Henderson JT, Whitlock EP, O’Connor E, Senger CA, Thompson 
JH, Rowland MG. Low-dose aspirin for prevention of morbidity 
and mortality from preeclampsia: a systematic evidence review 
for the U.S. Preventive Services Task Force. Ann Intern Med. 
2014;160(10):695-703. doi: 10.7326/m13-2844.

21. Roberge S, Sibai B, McCaw-Binns A, Bujold E. Low-dose 
aspirin in early gestation for prevention of preeclampsia and 
small-for-gestational-age neonates: meta-analysis of large 
randomized trials. Am J Perinatol. 2016;33(8):781-5. doi: 
10.1055/s-0036-1572495.

22. Bergeron TS, Roberge S, Carpentier C, Sibai B, McCaw-
Binns A, Bujold E. Prevention of preeclampsia with aspirin 
in multiple gestations: a systematic review and meta-analysis. 
Am J Perinatol. 2016;33(6):605-10. doi: 10.1055/s-0035-
1570381.

23. Meher S, Alfirevic Z. Aspirin for pre-eclampsia: beware 
of subgroup meta-analysis. Ultrasound Obstet Gynecol. 
2013;41(5):479-85. doi: 10.1002/uog.12470.

24. Askie LM, Duley L, Henderson-Smart DJ, Stewart LA. Antiplatelet 
agents for prevention of pre-eclampsia: a meta-analysis of 
individual patient data. Lancet. 2007;369(9575):1791-8. doi: 
10.1016/s0140-6736(07)60712-0.

25. Abalos E, Duley L, Steyn DW, Henderson-Smart DJ. 
Antihypertensive drug therapy for mild to moderate 
hypertension during pregnancy. Cochrane Database Syst Rev. 
2007(1):CD002252. doi: 10.1002/14651858.CD002252.
pub2.

26. Levine RJ, Hauth JC, Curet LB, Sibai BM, Catalano PM, Morris 
CD, et al. Trial of calcium to prevent preeclampsia. N Engl J Med. 
1997;337(2):69-76. doi: 10.1056/nejm199707103370201.

27. Conde-Agudelo A, Romero R, Kusanovic JP, Hassan SS. 
Supplementation with vitamins C and E during pregnancy for 
the prevention of preeclampsia and other adverse maternal 
and perinatal outcomes: a systematic review and metaanalysis. 
Am J Obstet Gynecol. 2011;204(6):503.e1-503.e12. doi: 
10.1016/j.ajog.2011.02.020.

28. Costantine MM, Cleary K, Hebert MF, Ahmed MS, Brown 
LM, Ren Z, et al. Safety and pharmacokinetics of pravastatin 
used for the prevention of preeclampsia in high-risk pregnant 
women: a pilot randomized controlled trial. Am J Obstet 
Gynecol. 2016;214(6):720.e1-720.e17. doi: 10.1016/j.
ajog.2015.12.038.

29. Knöfler M, Pollheimer J. IFPA Award in Placentology 
Lecture: molecular regulation of human trophoblast 
invasion. Placenta. 2012;33 Suppl 2:S55-62. doi: 10.1016/j.
placenta.2011.09.019.

30. Quyyumi AA. Effects of aspirin on endothelial dysfunction 
in atherosclerosis. Am J Cardiol. 1998;82(10A):31S-3S. doi: 

https://doi.org/10.1016/s0140-6736(10)60279-6
https://doi.org/10.1016/s0140-6736(10)60279-6
https://doi.org/10.1016/j.ajog.2015.12.047
https://doi.org/10.1016/j.ajog.2015.12.047
https://doi.org/10.1016/s0140-6736(79)91996-2
https://doi.org/10.1016/s0140-6736(79)91996-2
https://doi.org/10.1093/humrep/det022
https://doi.org/10.1056/NEJMoa1704559
https://www.who.int/publications/i/item/9789241548335
https://www.who.int/publications/i/item/9789241548335
https://doi.org/10.1097/aog.0000000000002708
https://doi.org/10.1016/j.preghy.2019.07.005
https://doi.org/10.1001/jama.2021.8551
https://doi.org/10.1371/journal.pone.0247782
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1001/jama.283.15.2008
https://doi.org/10.1016/j.ajog.2020.07.023
https://doi.org/10.1016/j.phrs.2017.04.012
https://doi.org/10.3390/ijms20184370
https://doi.org/10.3390/ijms20184370
https://doi.org/10.1152/ajpheart.00202.2020
https://doi.org/10.1152/ajpheart.00202.2020
https://doi.org/10.1016/j.xagr.2024.100352
https://doi.org/10.1016/j.ajog.2016.09.076
https://doi.org/10.1002/uog.12421
https://doi.org/10.7326/m13-2844
https://doi.org/10.1055/s-0036-1572495
https://doi.org/10.1055/s-0035-1570381
https://doi.org/10.1055/s-0035-1570381
https://doi.org/10.1002/uog.12470
https://doi.org/10.1016/s0140-6736(07)60712-0
https://doi.org/10.1002/14651858.CD002252.pub2
https://doi.org/10.1002/14651858.CD002252.pub2
https://doi.org/10.1016/j.ajog.2011.02.020
https://doi.org/10.1016/j.ajog.2015.12.038
https://doi.org/10.1016/j.ajog.2015.12.038
https://doi.org/10.1016/j.placenta.2011.09.019
https://doi.org/10.1016/j.placenta.2011.09.019


Arch Iran Med. 2025;28(4) 235

Impact of aspirin on pregnancy outcomes

10.1016/s0002-9149(98)00673-0.
31. Tarim E, Bal N, Kilicdag E, Kayaselcuk F, Bağiş T, Kuscu E. 

Effects of aspirin on placenta and perinatal outcomes in 
patients with poor obstetric history. Arch Gynecol Obstet. 
2006;274(4):209-14. doi: 10.1007/s00404-006-0162-y.

32. Bujold E, Roberge S, Lacasse Y, Bureau M, Audibert F, 
Marcoux S, et al. Prevention of preeclampsia and intrauterine 
growth restriction with aspirin started in early pregnancy: a 
meta-analysis. Obstet Gynecol. 2010;116(2 Pt 1):402-14. doi: 
10.1097/AOG.0b013e3181e9322a.

33. Meher S, Duley L, Hunter K, Askie L. Antiplatelet 
therapy before or after 16 weeks’ gestation for preventing 
preeclampsia: an individual participant data meta-analysis. 
Am J Obstet Gynecol. 2017;216(2):121-8.e2. doi: 10.1016/j.
ajog.2016.10.016.

34. Huai J, Lin L, Juan J, Chen J, Li B, Zhu Y, et al. Preventive 
effect of aspirin on preeclampsia in high-risk pregnant women 
with stage 1 hypertension. J Clin Hypertens (Greenwich). 
2021;23(5):1060-7. doi: 10.1111/jch.14149.

35. Gu W, Lin J, Hou YY, Lin N, Song MF, Zeng WJ, et al. 
Effects of low-dose aspirin on the prevention of preeclampsia 
and pregnancy outcomes: a randomized controlled trial 
from Shanghai, China. Eur J Obstet Gynecol Reprod Biol. 
2020;248:156-63. doi: 10.1016/j.ejogrb.2020.03.038.

36. Abdi N, Rozrokh A, Alavi A, Zare S, Vafaei H, Asadi N, 
et al. The effect of aspirin on preeclampsia, intrauterine 
growth restriction and preterm delivery among healthy 
pregnancies with a history of preeclampsia. J Chin Med Assoc. 
2020;83(9):852-7. doi: 10.1097/jcma.0000000000000400.

37. Stanescu AD, Banica R, Sima RM, Ples L. Low dose aspirin for 
preventing fetal growth restriction: a randomised trial. J Perinat 
Med. 2018;46(7):776-9. doi: 10.1515/jpm-2017-0184.

38. Scazzocchio E, Oros D, Diaz D, Ramirez JC, Ricart M, Meler 
E, et al. Impact of aspirin on trophoblastic invasion in women 
with abnormal uterine artery Doppler at 11-14 weeks: a 
randomized controlled study. Ultrasound Obstet Gynecol. 
2017;49(4):435-41. doi: 10.1002/uog.17351.

39. Odibo AO, Goetzinger KR, Odibo L, Tuuli MG. Early 
prediction and aspirin for prevention of pre-eclampsia 
(EPAPP) study: a randomized controlled trial. Ultrasound 
Obstet Gynecol. 2015;46(4):414-8. doi: 10.1002/uog.14889.

40. Villa PM, Kajantie E, Räikkönen K, Pesonen AK, Hämäläinen 
E, Vainio M, et al. Aspirin in the prevention of pre-eclampsia 
in high-risk women: a randomised placebo-controlled 
PREDO trial and a meta-analysis of randomised trials. BJOG. 
2013;120(1):64-74. doi: 10.1111/j.1471-0528.2012.03493.x.

41. Ayala DE, Ucieda R, Hermida RC. Chronotherapy with 
low-dose aspirin for prevention of complications in 
pregnancy. Chronobiol Int. 2013;30(1-2):260-79. doi: 
10.3109/07420528.2012.717455.

42. Zhao YM, Xiao LP, Hu H, Yang XN, Xu YQ, Guo LM. Low-
dose aspirin prescribed at bed time for the prevention of pre-
eclampsia in high-risk pregnant women. Reprod Contracept. 
2012;32(32):355-9.

43. Jamal A, Milani F, Al-Yasin A. Evaluation of the effect 
of metformin and aspirin on utero placental circulation 
of pregnant women with PCOS. Iran J Reprod Med. 
2012;10(3):265-70.

44. Mesdaghinia E, Talari H, Abedzadeh-Kalahroudi M. Effect 
of aspirin for prevention of preeclampsia in women with 
abnormal ultrasonic findings in uterine artery. Feyz Med Sci J. 
2011;15(2):98-104. [Persian].

45. Bakhti A, Vaiman D. Prevention of gravidic endothelial 
hypertension by aspirin treatment administered from the 8th 
week of gestation. Hypertens Res. 2011;34(10):1116-20. doi: 
10.1038/hr.2011.111.

46. Ebrashy A, Ibrahim M, Marzook A, Yousef D. Usefulness 

of aspirin therapy in high-risk pregnant women with 
abnormal uterine artery Doppler ultrasound at 14-16 weeks 
pregnancy: randomized controlled clinical trial. Croat Med J. 
2005;46(5):826-31.

47. Chiaffarino F, Parazzini F, Paladini D, Acaia B, Ossola W, 
Marozio L, et al. A small randomised trial of low-dose aspirin 
in women at high risk of pre-eclampsia. Eur J Obstet Gynecol 
Reprod Biol. 2004;112(2):142-4. doi: 10.1016/s0301-
2115(03)00269-0.

48. Vainio M, Kujansuu E, Iso-Mustajärvi M, Mäenpää J. Low 
dose acetylsalicylic acid in prevention of pregnancy-induced 
hypertension and intrauterine growth retardation in women 
with bilateral uterine artery notches. BJOG. 2002;109(2):161-
7. doi: 10.1111/j.1471-0528.2002.01046.x.

49. Golding J. A randomised trial of low dose aspirin for primiparae 
in pregnancy. The Jamaica Low Dose Aspirin Study Group. Br 
J Obstet Gynaecol. 1998;105(3):293-9. doi: 10.1111/j.1471-
0528.1998.tb10089.x.

50. Dasari R, Narang A, Vasishta K, Garewal G. Effect of maternal 
low dose aspirin on neonatal platelet function. Indian Pediatr. 
1998;35(6):507-11.

51. Caritis S, Sibai B, Hauth J, Lindheimer MD, Klebanoff M, 
Thom E, et al. Low-dose aspirin to prevent preeclampsia in 
women at high risk. National Institute of Child Health and 
Human Development Network of Maternal-Fetal Medicine 
Units. N Engl J Med. 1998;338(11):701-5. doi: 10.1056/
nejm199803123381101.

52. Tulppala M, Marttunen M, Söderstrom-Anttila V, Foudila 
T, Ailus K, Palosuo T, et al. Low-dose aspirin in prevention 
of miscarriage in women with unexplained or autoimmune 
related recurrent miscarriage: effect on prostacyclin and 
thromboxane A2 production. Hum Reprod. 1997;12(7):1567-
72. doi: 10.1093/humrep/12.7.1567.

53. Hermida RC, Ayala DE, Iglesias M, Mojón A, Silva I, 
Ucieda R, et al. Time-dependent effects of low-dose aspirin 
administration on blood pressure in pregnant women. 
Hypertension. 1997;30(3 Pt 2):589-95. doi: 10.1161/01.
hyp.30.3.589.

54. August P, Helseth G, Edersheim T, Hutson J, Druzin M. 
Sustained release, low-dose aspirin ameliorates but does not 
prevent preeclampsia (PE) in a high risk population. Paper 
presented at: Proceedings of 9th International Congress, 
International Society for the Study of Hypertension; 1994 
March 15-18, 1994; Sydney, Australia.

55. Sibai BM, Caritis SN, Thom E, Klebanoff M, McNellis D, Rocco 
L, et al. Prevention of preeclampsia with low-dose aspirin in 
healthy, nulliparous pregnant women. The National Institute of 
Child Health and Human Development Network of Maternal-
Fetal Medicine Units. N Engl J Med. 1993;329(17):1213-8. 
doi: 10.1056/nejm199310213291701.

56. Porreco RP, Hickok DE, Williams MA, Krenning C. Low-
dose aspirin and hypertension in pregnancy. Lancet. 
1993;341(8840):312. doi: 10.1016/0140-6736(93)92672-g.

57. Michael C, Walters B. Low-dose aspirin in the prevention 
of pre-eclampsia: current evaluation. Matern Physiol Pathol. 
1992:56(1):183-9.

58. Azar R, Turpin D. Effect of antiplatelet therapy in women at high 
risk for pregnancy-induced hypertension. 7th World Congress 
of Hypertension in Pregnancy; Oct 1990; Perugia, Italy.

59. Benigni A, Gregorini G, Frusca T, Chiabrando C, Ballerini S, 
Valcamonico A, et al. Effect of low-dose aspirin on fetal and 
maternal generation of thromboxane by platelets in women 
at risk for pregnancy-induced hypertension. N Engl J Med. 
1989;321(6):357-62. doi: 10.1056/nejm198908103210604.

60. Beaufils M, Uzan S, Donsimoni R, Colau JC. Prevention 
of pre-eclampsia by early antiplatelet therapy. Lancet. 
1985;1(8433):840-2. doi: 10.1016/s0140-6736(85)92207-x.

 2025 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.
org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

https://doi.org/10.1016/s0002-9149(98)00673-0
https://doi.org/10.1007/s00404-006-0162-y
https://doi.org/10.1097/AOG.0b013e3181e9322a
https://doi.org/10.1016/j.ajog.2016.10.016
https://doi.org/10.1016/j.ajog.2016.10.016
https://doi.org/10.1111/jch.14149
https://doi.org/10.1016/j.ejogrb.2020.03.038
https://doi.org/10.1097/jcma.0000000000000400
https://doi.org/10.1515/jpm-2017-0184
https://doi.org/10.1002/uog.17351
https://doi.org/10.1002/uog.14889
https://doi.org/10.1111/j.1471-0528.2012.03493.x
https://doi.org/10.3109/07420528.2012.717455
https://doi.org/10.1038/hr.2011.111
https://doi.org/10.1016/s0301-2115(03)00269-0
https://doi.org/10.1016/s0301-2115(03)00269-0
https://doi.org/10.1111/j.1471-0528.2002.01046.x
https://doi.org/10.1111/j.1471-0528.1998.tb10089.x
https://doi.org/10.1111/j.1471-0528.1998.tb10089.x
https://doi.org/10.1056/nejm199803123381101
https://doi.org/10.1056/nejm199803123381101
https://doi.org/10.1093/humrep/12.7.1567
https://doi.org/10.1161/01.hyp.30.3.589
https://doi.org/10.1161/01.hyp.30.3.589
https://doi.org/10.1056/nejm199310213291701
https://doi.org/10.1016/0140-6736(93)92672-g
https://doi.org/10.1056/nejm198908103210604
https://doi.org/10.1016/s0140-6736(85)92207-x
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0

