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Introduction
• Acetaminophen is widely used by pregnant women 
• Findings are conflicting regarding a possible increased risk of genital malformations
• The aim of this study was to investigate the association between in utero exposure to 

acetaminophen and external genital tract malformations in the offspring in both sexes.

Methods
• This systematic review and meta-analysis followed the recommendations of the Cochrane 

handbook and PRISMA and MOOSE reporting guidelines. 

• We searched MEDLINE, EMBASE, Cochrane Central Register of Controlled Trials, International 
Clinical Trials Registry Platform, ClinicalTrials.gov on April 18, 2024, for randomized controlled 
trials and observational studies. 

• The two primary outcomes were a composite endpoint including cryptorchidism, hypospadias, 
and penile hypoplasia in boys, and a composite outcome including clitoral enlargement, labial 
fusion, vulvar malformations, and rectovaginal fistula in girls. Secondary outcomes included 
individual genital malformations and differences in anogenital distance (AGD). 

• Two reviewers independently screened studies, extracted data and assessed risk of bias using 
Robins-I. 

• Metanalysis was performed using OR. Fixed and random-effects models were performed.

• GRADE was used to evaluate the level of certainty.



Results
• Ten observational studies were included, 

most of them followed a retrospective 
design. 

• Regarding boys, meta-analysis of the primary 
outcome could not be performed, due to lack 
of data for penile hypoplasia. 

• Another composite endpoint including 
cryptorchidism and/or hypospadias was 
reconstructed. No statistically significant 
association was found. 

• No statistically significant association was 
found for cryptorchidism or hypospadias 
separately based on adjusted estimates.

• The level of certainty was low to very low. 

• No statistically significant difference was 
found for short AGD. 

• It was not possible to perform meta-
analysis for the outcomes in girls due to 
lack of data. 



Conclusion
This meta-analysis found no link between in utero acetaminophen exposure and 
genital tract malformations in boys. 
Studies in girls are needed.
Studies were of low to very-low methodological quality and future studies should 
address this issue.

Discussion
Strength
• This is the first systematic review and meta-analysis investigating the association between in 

utero exposure to acetaminophen and external genital tract malformations. 
• We performed an extensive search and followed Cochrane handbook
• The role of confounding and of the timing of acetaminophen exposure was investigated.
Limitations
• This SRMA relies on a limited number of studies.
• The included studies were assessed as having serious or critical risks of bias due to the 

limited control of confounding factors.
• There was significant heterogeneity in reporting of results and a lack of information in terms 

of acetaminophen exposure (duration, cumulative dose) or maternal characteristics.
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