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INTRODUCTION
Preterm birth, as a predominant reason of infant mortality, 

take heavy burden on low-income and middle-income countries 
[1,2]. Meanwhile compared with individuals delivered at term, it 
associated with the infants’ longitudinal adverse effects on health 
and socioeconomic outcomes [3-5]. Although improvements in 
neonatal care have resulted in improved survival in high-income  
countries and some low-income countries regions6, this care is  

 
often limited or unavailable in regions with the highest burden of 
mortality. Therefore, seek for effective strategies for the prevention 
of PTB have been proved urgent. Trials of low dose aspirin (60-150 
mg a day), prevent preeclampsia, also suggest that women receiving 
aspirin have a reduced occurrence of PTB7-11. Researches point 
out that this effect might be enhanced when low-dose aspirin is 
started before 16 weeks of gestation8. Some trials were designed 
to test the effect of low- dose aspirin in reduce the incidence of 

ABSTRACT

Objective: Preterm birth (PTB) remains a leading cause of neonatal mortality and is a disproportionately high burden. Aspirin is 
increasingly used to prevent PTB, so it is necessary to further evaluate the effect of different doses of aspirin in different gestational 
weeks on PTB.

Data Sources: A systematic literature search of the PubMed, Embase, Medline, ClinicalTrials.gov, and the Cochrane database 
(from database inception to 1 March 2020) for randomized controlled trials (RCTs) that examined treatment with aspirin versus 
placebo for PTB.

Methods of Study Selection: Selection criteria included studies evaluating the effect of aspirin compare with placebo on PTB. 
Using EndNote, three authors screened abstracts and two screened full articles for inclusion.

Main Results: Three authors extracted data from each article and analyzed the data using a descriptive approach. Thirty-one 
RCTs were included in the meta-analysis. Aspirin reduced the incidence of PTB (p<0.00001; risk ratio (RR)=0.89). And then we do 
a stratified analysis. Low dose aspirin, commenced ≤13 weeks gestation (p=0.0006; RR=0.83), commenced ≤20 weeks gestation 
(p<0.00001; RR=0.83), commenced >13 gestation weeks (p=0.001; RR=0.91), >20 gestation weeks (p=0.50; RR=0.94), aspirin 
significantly reduces the incidence of PTB; however aspirin did not decrease the incidence of PTB if it commenced>20 gestation 
weeks. According to the different dose of aspirin we further stratified all studies, received 60mg aspirin (p=0.007; RR=0.92), 
received 75mg aspirin (RR=0.52, P=0.008), received about 80mg aspirin (p=0.006; RR=0.86), received 100 mg aspirin(p<0.00001; 
RR=0.34). According to the comparison of different low dose of aspirin, perhaps 100mg is the best dose to prevent preterm birth.

Conclusion: The effect of aspirin on PTB was significantly related to the gestational age and dose of intervention. According 
to our analysis of the literature, aspirin is recommended to prevent PTB at a dose of 100mg and before 20 weeks of gestation. 
PROSPERO registration number: CRD42020148741.
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PTB. But trials are different in doses of aspirin and intervening 
gestational weeks. We summarised the findings of primary and 
secondary PTB prevention interventions, in order to explore the 
best dose of aspirin to prevent PTB and the most appropriate start 
of intervention gestational weeks.

MATERIALS AND METHODS
This meta-analysis was reported in accordance with the 

Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. The systematic review protocol was 
registered in PROSPERO (CRD42020148741). Ethical approval was 
not required.

Literature Searches, Search Strategies and Eligibility 
Criteria

We used three keywords and synonyms to perform systematic 
literature searches of PubMed, Embase, the Cochrane Central 
Register of Controlled Trials, the Cochrane library and Clinical 
Trials gov. Neither filters nor language or location restrictions were 
applied to any of the searches. All references from the included trials 

were manually searched. All randomized trials assessing women 
treated with aspirin versus placebo, published between 2003 and 
March 2020 and written in English were included. We accepted that 
PTB was diagnosed as delivery before 37 weeks when it followed 
pre-labor PROM or spontaneous labor with intact membranes. 
Trials mainly focused on PTB, we assessed the time between 20 
weeks of gestation to 1) spontaneous PTB, 2) iatrogenic PTB, 3) 
any PTB by performing a Kaplan-Meier analysis for those women 
with PTB.

Study Selection, Data Extraction

Each study was independently evaluated by two reviewers 
according as the inclusion/exclusion criteria, the disputes was 
resolved by a third reviewer and the team settled disagreements 
through discussion. The title and abstract were preliminarily 
selected then followed by a detailed screening of the full paper. 
Each step in the review process are recorded in the PRISMA flow 
diagram (Figure 1). Two authors independently extracted data 
from eligible studies. The outcome measure was the incidence of 
prematurity.

Figure 1: PRISMA flow diagram.

Quality Assessment of Included Studies (Risk of Bias 
in Individual Studies)

Two authors assessed the quality and validity of each study 
independently using the Cochrane Collaboration tool for assessing 
risk of bias, which included seven categories: (1) Random sequence 
generation (selection bias); (2) Allocation concealment (selection 
bias); (3) Blinding of participants and personnel (performance 
bias); (4) Blinding of outcome assessment (detection bias); (5) 
Incomplete outcome data (attrition bias); (6) Selective reporting 
(reporting bias) and (7) Other bias. We classified these categories 
as low risk of bias, uncertain risk of bias or high risk of bias.

Statistical Analysis

The meta-analysis was performed using RevMan version 
5.312. Heterogeneity was tested with the I 2 statistic (I2≥50% or 
p< 0.1 represented heterogeneity) and leave-one-out testing for 
individual studies were used for sensitivity analyses. Publication 
bias were assessed by funnel plots. We calculated the risk ratio (RR) 

for dichotomous data with 95% confidence intervals (CIs). P<0.05 
indicated statistical significance.

RESULTS
Study Selection

We retrieved two hundred and nineteen potentially relevant 
papers by electronic searching of the specified databases, and 
fifteen further studies were found via additional manual searching. 
A total of one hundred and sixty-four records were retained after 
duplicates were removed. Then we removed fifty systematic 
reviews and meta-analyses, thirty studies with inconsistent 
research content, sixteen conference reviews and commentaries, 
and two study protocol after assessing the titles/abstracts, sixty-
six trials received further full text assessment. Thirty-five studies 
were eliminated after review of the full text, and a total of thirty-
one studies, representing 51949 pregnancies, were suitable for the 
meta-analysis and remained eligible for inclusion in this synthesis 
[11,13-42]. A total of 27235 patients were treated with aspirin 
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and 27214 patients received placebo. Figure 1 shows the selection 
process of the studies. Seven standards were assessed according to 
risk of bias, and all studies were included on account of the low 

risk of bias. The risk-of-bias assessment is described in Figure 2 & 
Figure 3.

Figure 2: Risk-of-bias graph.

Outcomes of low-dose aspirin for preventing PTB. In all 
included studies there were no significant differences in maternal 
age, body mass index or gestational age before treatment. First of 
all, all studies (n=51949patients) were included in the analysis 
of the incidence of PTB after randomization. The result show 
that there is heterogeneity among the studies (P=0.02, I2=37%). 
Sensitivity analysis suggested that the heterogeneity was because 
the incidence of PTB in one study Abdelouahab [14] was less 
obvious than in all the other studies, so after the study was 
removed, the results showed that the remaining thirty articles had 
no heterogeneity (I2=23%, <50%; P=0.13, >0.1) and that aspirin 
could significantly reduce the incidence of PTB (RR= 0.89, 95% 
CI [0.85-0.94], P<0.00001) compared with placebo (Figure 4). 
Outcomes if aspirin was commenced at different weeks gestation 
on PTB. According to the different gestational weeks of aspirin 
intervention, we further divided all studies into groups to study 
whether the influence of different intervention gestational weeks 
on PTB was different. Seven studies, including 14448 women who 
received low-dose aspirin or placebo from early gestation (gestation 
≤13 weeks), were analysed in the analysis of the incidence of PTB. 
Aspirin reduced the risk of PTB (p=0.0006; RR=0.83; 95% CI [0.75, 
0.92]; I2=34%). 

Seventeen studies (n=19419 patients), which reported women 
received low-dose aspirin or placebo ≤20 weeks gestation, were 
analysed the incidence of PTB. There was a significant difference 
between the two groups (p<0.00001; RR=0.83; 95% CI [0.76, 0.90]; 
I2=32%). 

Twenty-two studies (n=38591 patients), contained low-dose 
aspirin commenced >13 gestation weeks, were included in the 
analysis of PTB(p=0.001; RR=0.91; 95% CI [0.87, 0.96]; I2=20%). 
Seven studies (n=4107 patients), received low-dose aspirin or 
placebo from 20 gestation weeks, were included in the analysis of 
PTB (p=0.50; RR=0.94; 95% CI [0.8, 1.12]; I2=20%); (Figure 5).

Outcomes if Aspirin was Commenced at Different 
Dose

We further stratified all studies into subgroups, according to 
the different dose of aspirin, to explore whether the influence of 
different dose of aspirin on PTB. Eleven studies (n=34253patients), 
including study on 60 mg aspirin, were analysed the incidence of 

PTB (p=0.007; RR=0.92; 95% CI [0.87, 0.98]; I2=0%). Five studies 
(n=4470 patients), which reported women received 75 mg aspirin, 
were analysed the incidence of PTB. There is heterogeneity among 
the studies (P=0.05, I2=59%), and sensitivity analysis revealed that 
the heterogeneity came from one study Rotchell [42], the results, 
after the study was removed, showed that the remaining four 
articles had no heterogeneity (I2=39%, <50%; P=0.17, >0.1) and the 
incidence of PTB (RR=0.52, 95% CI [0.32-0.84], P=0.008) compared 
with placebo was decreased. Six studies (n=12588 patients), which 
contained women received about 80mg aspirin, were analysed the 
incidence of PTB. There was a significant difference between the 
two groups (p=0.006; RR=0.86; 95% CI [0.77, 0.96]; I2=0%). Eight 
studies (n=964patients), which reported women received 100 mg 
aspirin, were included in the analysis of PTB(p<0.00001; RR=0.34; 
95% CI [0.22, 0.54]; I2=8%); (Figure 6) .

DISCUSSION
Aspirin is increasingly used to prevent PTB. Our study, based on 

thirty-one studies (n=51949 participants), was aimed to evaluate 
the effect of aspirin on PTB11,13-42. The result shows that low-dose 
aspirin in pregnant women reduces the RR of PTB by approximately 
11%. This is similar to recent MK Hoffman’s research, their study 
suggested that low-dose aspirin reduced 11% delivery before 37 
weeks’ gestation than women on a placebo regimen. Additionally, 
low-dose aspirin, no increase in serious adverse events in mothers 
or infants, can reduce 25% PTB before 34 weeks, and perinatal 
mortality was decreased by 14% compared with the placebo 
group [30]. Although aspirin can prevent PTB, however the dose 
of aspirin and the gestational week of intervention were different 
in each randomized controlled study. Therefore, to explore the 
effect of different intervention doses and weeks of aspirin on PTB 
in order to optimize the program of aspirin prevention of PTB is 
very important. So, we further evaluated the effect of different 
doses of aspirin in different gestational weeks on PTB. Analysis was 
stratified according to gestation at commencement of treatment, 
the results revealed that there is no difference about the effect 
of low-dose aspirin commenced ≤13 weeks gestation compared 
with commenced ≤20 weeks gestation, both can reduce the rate 
of PTB by 17%, it’s also consistent with a new study30. But if 
aspirin commenced >20 gestation weeks, the prevention of PTB is 
disappearing. Because the dose of aspirin intervention varied from 
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study to study. We further evaluated the effect of different doses of 
aspirin on PTB. According to the comparison of different low-dose 
of aspirin, the results show that 100mg aspirin has the best effect 
in preventing PTB compared with other low-dose aspirin, and 

100mg aspirin can reduce the incidence of premature birth by 66%, 
however the intervention dose of 60mg aspirin can only reduce the 
PTB rate by 17%.

Figure 3: Risk-of-bias and methodological quality summary, containing each methodological quality item for each 
included study. +: low risk; -: high risk.
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Figure 4: Forest plots for PTB. (A) Thirty-one studies were included and the results show that there is great heterogeneity 
among the studies (P=0.02, I2=37%); (B) Sensitivity analysis showed that the heterogeneity was because one study 
(Abdelouahab Bakhti 2011), after the study was removed, the results had no heterogeneity(I2=23%, <50%; P=0.13, 
>0.1). MD: Mean difference; CI: Confidence interval; RR: Risk ratio.
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Figure 5: Forest plots for aspirin was commenced at different gestation weeks. (A) Low-dose aspirin or placebo was 
commenced ≤13 gestation weeks; (B) Commenced ≤20 gestation weeks; (C) Commenced >13 gestation weeks; 
(D) Commenced >20 gestation weeks. MD: Mean difference; CI: Confidence interval; RR: Risk ratio.
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Figure 6: Forest plots for aspirin was commenced at different dose. (A) The dose of 60 mg aspirin; (B) The dose is 
about 75 mg aspirin; (C) The dose is about 80 mg aspirin; (D) The treatment dose is 100 mg of aspirin; MD: Mean 
difference; CI: Confidence interval; RR: Risk ratio.
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The therapeutic effect of aspirin for PTB has been uniformly 
recognized at home and abroad. Therefore, it is very important 
to explore the best intervention week and the most appropriate 
intervention dose of aspirin. According to our study, different 
gestational weeks of aspirin intervention within 20 weeks of 
pregnancy have little effect on PTB, so the intervention time can 
be appropriately delayed within 20 weeks of pregnancy. However, 
different doses of aspirin at the beginning of intervention have 
great influence on the effect of PTB, these findings support the 
notion that it is recommended to choose 100mg aspirin before 20 
weeks of pregnancy.

However, limitations of our study should be noted. Due to the 
lack of research on aspirin prevention of PTB, the existing research 
data are not enough to further study the difference effect on PTB 
of different intervention weeks before 20 weeks. In the future 
study, we will further refine the effect of different aspirin start 
intervention weeks on the prevention of PTB, so as to choose the 
best start intervention weeks.

CONCLUSION
In summary, our results show that low-dose aspirin can 

significantly reduce preterm birth. This provides support for the 
more conventional use of low-dose aspirin as a treatment strategy 
that can improve the management of reduce preterm.
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