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Acetaminophen Use in Pregnancy—Study Author Explains the Data

Kate Schweitzer

study published in JAMA last year
A has come into the spotlight in re-

cent days following a controversial
warning about the use of acommon painre-
liever. The research studied acetamino-
phen (paracetamol) use during pregnancy
and its possible connection to children’s risk
of autism and other neurodevelopmental
disorders. The heightened interest in the
study follows warnings by the US Food and
Drug Administration (FDA) and President
Donald Trump that have startled the medi-
cal community and left pregnant people
across the nation confused.

On September 22, the FDA issued an
alert to physicians nationwide that the use
of acetaminophen by pregnant women
may be linked to an increased risk of neuro-
logical conditions,
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der (ADHD), in
their children. The
agency also initiated the process for a label
change to products containing acetamino-
phen, most notably Tylenol, which remains
the only over-the-counter medication ap-
proved for treating fever in pregnancy.

The FDA cited 2 cohort studiesinapress
release explainingits change in guidance but
acknowledged that a “causal relationship has
not been established.” Despite this, it sug-
gested that clinicians should consider rec-
ommending that their patients minimize the
use of the drug for routine, low-grade fever.

The same day, during a press confer-
ence, Trump urged pregnant women not to
take Tylenol and encouraged themto "tough
itout.”

Following these developments, the
World Health Organization issued a
statement emphasizing that, although ex-
tensive research—including large-scale stud-
ies—looking into links between acetamino-
phen use during pregnancy and autism has
been undertaken during the past decade, no
consistent association has been found.

The study published in JAMA in April
2024 is among the most recent to investi-
gate this question. In it, researchers fol-
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lowed up 2.5 million children born in Swe-
den between 1995 and 2019 for more than
2 decades. Using sibling controls to ac-
count for genetic and other environmental
cofounding factors, they found no in-
creased risk in autism, ADHD, or intellec-
tual disabilities in the children of women who
used acetaminophen during pregnancy.

To provide clarity on this issue, JAMA
Deputy Editor Linda Brubaker, MD, MS, an
obstetrician-gynecologist, spoke with the
study'’s senior author, Brian Lee, PhD, a pro-
fessor of epidemiology at Drexel University
Dornsife School of Public Health. They dis-
cussed the study’'s methods and findings, the
importance of scientific rigor in investigat-
ing these questions, and the potential ef-
fects on patient care that come with discour-
aging acetaminophen use during pregnancy.

This interview has been edited for clar-
ity and length.

JAMA: General clinical guidance has al-
ways been to use medication cautiously dur-
ing pregnancy for effective treatment of fe-
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ver or pain, both of which are clear
indications for the use of acetaminophen
during pregnancy. Yet there have been con-
flicting reports on whether acetaminophen
used during pregnancy increases the risk of
neurodevelopmental disorders. I'd like you
to describe the major findings of the study
you and your coinvestigators published in
JAMA.

DR LEE: Our study conducted in Sweden
looked at 2.5 million pregnancies. The
mothers and their children were followed
for over 20 years, and we were able to do
this using the national computerized regis-
ter system. What we found—it's actually a
2-part story. The first part is that when we
looked at the children born to mothers
who used acetaminophen during preg-
nancy and compared them to the children
born to mothers who didn't use acet-
aminophen, we saw an apparent statistical
association between acetaminophen
use and risk of autism, ADHD, and intellec-
tual disability. But association is not
causation.
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And so, the second part of our story is
that we wanted to test out if this associa-
tion was causal. Now, the children born to
mothers who use acetaminophen, these
mothers are different in many ways from
mothers who don't use acetaminophen. As
you mentioned, there are indications for
use—headaches, infections, fevers—things
that have been plausibly associated with au-
tism and other conditions in the past. And
these are what we call confounders, a third
factor that might explain an association.

One of the examples | use in the class-
room to explain confounding is eating ice
cream and risk of drowning. And the idea
here is that ice cream is statistically associ-
ated with risk of drowning, but this is not a
causal association. It is actually hot weather
thatincreases ice cream consumptionas well
as increases likelihood of swimming, which
would increase likelihood of drowning.

So, we wanted to test whether this sta-
tistical association was real or not, and the
way we did this was that we did asibling con-
trol analysis. Basically, we can compare,
within the same parents, siblings where one
was exposed to acetaminophen in the womb
and one was not. There's a couple of differ-
entreasons for doing this, but one of the big-
gest elephants in the room when it comes to
confounding is genetics. For neurodevelop-
mental disorders especially, they are highly
heritable, and genetics comprises a substan-
tial proportion of their cause. So studies that
don't take into account genetics may come
to different conclusions than studies that do
take into account genetics. When we do the
sibling control analyses, all of the statistical
associations completely disappeared. In
other words, the associations did not
appear to be causal.

JAMA: You went out of your way to design
astudy that was very, very rigorous, and we
typically think of randomized controlled trials
as generating the highest level of evidence.
That's not really possible or feasible for this
research question. What did you and your
coauthors do to make the study design as rig-
orous as possible?
DR LEE: It is difficult to conduct an ethical,
randomized controlled trial of pregnant
women, and—especially for these neurode-
velopmental disorders—follow them up for
many, many years.

So, first of all, thanks to the health reg-
ister system, we had comprehensive medi-
cal history on the mothers and the fathers as
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well as the kids themselves. And this is ex-
tremely important because, as | mentioned
before, the indications for acetaminophen
use could confound. So we have data on
things like infections and rheumatoid arthri-
tis, which might increase pain.

We have cutting-edge statistical meth-
ods where we are able to control for these
sorts of confounders. Our exposure assess-
ment is always something to ask about be-
cause, how do you ascertain a mother's ac-
etaminophen use during pregnancy? Studies
that look at this retrospectively are going to
have a challenge because if you ask some-
one, "Oh, what did you take for pain 10 years
ago?"it's going to be very difficult. Our study
had the advantage of being prospectively
collected. In other words, these data on ac-
etaminophen use were collected at the time
of pregnancy, so it was less likely to have re-
call issues.

JAMA: Not only did you collect prospec-
tive exposure, you were also able to get
some information about dose-responsive-
ness.

DR LEE: Yes. Acetaminophen is a medica-
tion that can be offered over the counter
as well as through prescription. What we
did have available to us was all prescrip-
tion drug records at a certain point in time.
We were able to, for a subsample of the
analysis, look at dose-response. And this is
a very clarifying analysis because dose-
response is traditionally used as a marker
of causality. If something causes an out-
come, in theory, more of that exposure
should cause more of that outcome. And
so, we were able to test this out in our
analysis as well.

JAMA: Other studies have found associa-
tions between acetaminophen during preg-
nancy and autism. Why might the results
from this study differ from those other stud-
ies that report association?

DR LEE: That's an excellent question. There
have been, according to arecent review, 46
different studies that have examined acet-
aminophen use during pregnancy and neu-
rodevelopmental outcomes. There may be
more out there, but the evidence is incon-
sistent. Studies have shown associations
with outcomes like ADHD and autism. Other
studies have not. The trend that seems to
emerge is that the studies that have better
control of potential confounders, espe-
cially those that do sibling analyses, tend to
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find no evidence to support a causal
association.

JAMA: How will the evidence from this
study help patients and their clinicians con-
sider the risks of judicious acetaminophen
use in pregnancy?

DR LEE: The traditional way to think about
medication use is lowest dose possible for
the shortest duration possible, and | don't
think this study changes any of that, and cer-
tainly not any of the messaging from the ad-
ministration. What our study does add is evi-
dence to alleviate a mother’s concern that
taking this medication might be somehow
harmful. We had such acomprehensive data-
set and such a large sample that inconsis-
tencies due to small sample size variation or
inability to control for potential biases—we
were able to [avoid] alot of this. Now, I'm not
going to claim that our study is perfect, but
it certainly adds a strong measure of evi-
dence to allay any potential concerns.

JAMA: You and your coauthors outlined
several limitations to this study. Could you
summarize those?

DRLEE: Thefirst and foremost thingis that
this is not a randomized controlled trial.
That's usually our gold standard of evi-
dence. Because we don't meet that high bar,
there's potentially more issues, but, of
course, the same can be said for every single
study on this topic because there are noran-
domized controlled trials on this topic. And
so, that's one major limitation.

The second is that with any observa-
tional study, you run the risk of apples-to-
oranges comparisons—namely, the people
who are exposed are apples and the people
who are unexposed are oranges, and you're
comparing these 2 completely different
fruits. The way that we did address that is-
sue was to do thesibling controls to get more
of that apples-to-apples comparison. But it's
of course not going to be perfect like a ran-
domized controlled trial might be.

One of the limitations that we also ad-
dress is that acetaminophen use in Sweden
is lower during our study period than other
places around the world. So some critiques
of our work have indicated that “70% of
pregnant women use acetaminophen dur-
ing pregnancy.” And while that figure might
be true for certain samples, there seems to
be a tremendous amount of variation de-
pending on which study sample or which
time period.
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In general, the opponents of our work
have mentioned that “the use of acetamino-
phen was so low in the study that this could
not be valid.” Use in our population was 7.5%
on average over the study period. In con-
trast, for example, a US study showed 50%
to 70%, another US study showed 14%, and
aDanish study showed about 6%. These are
just numbers that don't necessarily havealot
of relevance for folks, but I'd like to point out
that when we did our study the traditional
way—which is, you adjust for all the covari-
ates that you have in your data—we did find
that statistical association. It was not like our
study was biased to begin with, to find no
association.

JAMA: [Based on] the cumulative evi-
dence with the contribution of this analy-
sis, where is the science on this topic now?
DR LEE: There is a consistent body of evi-
dence now that is pointing toward no strong
effect of acetaminophen on neurodevelop-
mental outcomes. Just in the last 3 weeks,
in fact, our study was replicated in an en-
tirely different population. A nationwide
Japanese study with about 200 000 per-
sons looked at this exact same question and
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also did a sibling analysis. The use of acet-
aminophen in this population was roughly
40%. And they found the exact same thing
that our Swedish study did, where there'san
apparent statistical association initially, but
it completely disappears when you do the
sibling control analysis. And so, the evi-
denceis pointing a certain way that is going
to be challenging for other studies to try and
overcome.

JAMA: The standard clinical practice for
obstetric caregivers is to evaluate and
treat fever, especially during the first tri-
mester, knowing the harms that are
potentially associated with first-trimester
fever. | do think there could be potential
harms from avoiding needed acetamino-
phen use. How can you help patients
understand the conflicting messages that
are currently in the news in terms of what
their clinician is advising and the best stan-
dard care for them?

DR LEE: You raise an excellent point. The
conflicting messaging is going to be chal-
lenging to deal with, and | think it's fortu-
nate that we have expert clinician bodies
that have weighed in on this topic. For
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example, the Society for Maternal-Fetal
Medicine and the American College of
Obstetricians and Gynecology come to the
same conclusion that there's no strong evi-
dence to support that this is a causal asso-
ciation. So, | think where this leaves us is,
as before, any pregnant person who has
questions about their health should be
talking to their physician, and hopefully,
the physician will be able to cut through
any confusion. =
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