
0123456789();: 

	  volume 18 | MARCH 2022 | 191NAtuRe Reviews | Endocrinology

C o r r e s p o n d e n c e

Nature Reviews Endocrinology recently pub-
lished a Consensus Statement by Bauer et al. 
(Bauer, A.Z. et al. Paracetamol use during 
pregnancy — a call for precautionary action. 
Nat Rev Endocrinol. 17, 757–766 (2021)1). The 
13 authors — who do not represent a collab-
orative effort on behalf of health authorities 
or medical speciality organizations — call 
for caution. They suggest that there is now 
sufficient evidence that in utero exposure to 
paracetamol (otherwise known as acetamin
ophen or N-​acetyl-​p-​aminophenol (APAP)) 
alters fetal development to an extent that war-
rants clinical action. We recognize that the 
authors reflect appropriately upon the incon-
sistencies and limitations of the underlying 
data, and we support their call for better data.

We disagree with their assessment of 
existing data and their clinical conclusions.

On face value, the main clinical conclu-
sion by the authors, “We recommend that 
APAP should be used by pregnant women 
cautiously at the lowest effective dose for the 
shortest possible time,” can hardly be disa-
greed with. These conclusions are straight
forward: nobody should use medications 
without appropriate consideration of indica-
tion, efficacy and adverse reactions. Nobody 
should use medications at higher doses or for 
longer durations than necessary.

Preceding these conclusions, the authors 
present their assessment of the underlying 
evidence and argue that APAP use during 
pregnancy comes with non-​trivial and dis-
turbing risks to the fetus, and long-​term 
developmental risks. For example: “Together, 
increasing evidence suggest that APAP is 
associated with male urogenital and repro-
ductive tract abnormalities,” and “…we 
believe the combined weight of animal and 
human evidence is strong enough for preg-
nant women to be cautioned.” Here, we out-
line the principal methodological issues, and 
challenge the presentation and interpretation 
of specific studies.

First, the authors draw clinical conclusions  
using data from which causality cannot be 
effortlessly inferred2. Second, the use of 
unvalidated outcome measurements in asso-
ciation studies, such as parent or teacher-​filled 

supporting evidence brought forward is weak, 
inconsistent and to a large extent methodo-
logically inadequate. The media headlines 
and social media reactions were predictable. 
Consequently, we believe that the Consensus 
Statement will promote unwarranted uncer-
tainty, fear and guilt among pregnant women. 
It might also result in use of less safe alterna-
tives, such as nonsteroidal anti-​inflammatory 
drugs, during pregnancy.

There is a reply to this letter by Bauer, A. Z.  
et al. Nat Rev. Endocrinol. https://doi.org/ 
10.1038/s41574-021-00610-1 (2021).
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questionnaires on Likert scales3, is prob-
lematic. This approach applies to many of 
the underlying studies, and these question-
naires are neither developed nor validated 
for the purpose and context in which they 
are used. Third, the authors do not account 
for hereditary aspects of neurodevelop-
ment, autism spectrum disorders (ASD) 
and attention deficit hyperactivity disorder 
(ADHD), and the ensuing importance of 
this as a confounder4. Fourth, on urogeni-
tal development, the underlying studies are 
unconvincing. A central study on APAP and 
cryptorchidism cited by the authors de facto 
reported an overall null association between 
APAP exposure and risk of cryptorchidism 
(adjusted OR 1.3, 95% CI 0.70–2.6)5. In the 
pivotal study on anogenital distance (AGD) 
and APAP exposure, there was no difference 
in AGD between boys exposed to APAP and 
boys not exposed to APAP, as per the authors 
themselves: “Maternal use of paracetamol 
was not significantly associated with AGD in 
boys after adjustment.”6. This null association 
has recently been confirmed7. Fifth, confir-
mation bias is present in Bauer et al.1; there 
is uncritical appraisal of studies that support 
the narrative of the authors. A study from the 
Boston Birth Cohort is assigned much weight 
by the authors to substantiate APAP exposure 
using umbilical cord plasma concentrations 
and correlating this exposure to childhood 
ADHD, ASD and other neurodevelopmen-
tal diagnoses8. We believe the external and 
internal validity of this study is compro-
mised. APAP or metabolites were detected in 
every one of the 996 umbilical cord samples. 
Among the 996 children, a surprisingly large 
proportion were diagnosed with ADHD or 
ASD (37%), and only 33% of children had no 
‘developmental disability’ diagnosis. Finally, 
although preclinical data might support 
some mechanistic aspects of a hypothesis, it 
cannot be summoned to support a clinical 
recommendation.

The Scientific Committee members of  
the European Network of Teratology 
Information Services (ENTIS) — the authors 
of this Correspondence — do not share  
the position of Bauer et al. and believe that the  
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