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Figure 1: Graphical abstract
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ABSTRACT

On September 22, 2025, the United States government announced that the Food and Drug Administration (FDA)
would modify paracetamol (acetaminophen) labelling to warn of possible associations with autism, advising preg-
nant individuals to avoid the medication. This contradicts professional medical consensus and high-quality evi-
dence, replicating communication failures of the 1998 MMR -autism controversy that caused vaccine hesitancy,
disease outbreaks, and trust erosion. This narrative review synthesized epidemiological evidence on paracetamol
safety in pregnancy, analyzed the September 2025 announcement through the measles, mumps, and rubella
(MMR)-autism crisis lens, and proposed an evidence-based communication framework. We searched PubMed,
Embase, Web of Science, and Google Scholar, supplemented with governmental statements, professional re-
sponses, and media analysis. The two highest-quality sibling-control studies (Swedish: 2.5 million; Japanese:
200,000 children) reported no causal associations between prenatal paracetamol exposure and neurodevelopmental
outcomes after controlling genetic and familial confounding. Conversely, untreated maternal fever and pain carry
established risks including neural tube defects, preterm birth, and maternal morbidity. The governmental an-
nouncement employed inflammatory categorical warnings contradicting FDA's nuanced advisory and scientific
consensus. Professional organizations immediately issued strong rebuttals. This replicates MMR failures: govern-
mental statements contradicting evidence, false media balance, and public confusion. The September 2025 an-
nouncement represents failure to apply MMR lessons. Healthcare providers must employ evidence-based shared
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decision-making emphasizing sibling-controlled studies show no causal relationship while untreated conditions
carry established harms. The Precautionary Communication Principle provides framework for transparent uncer-
tainty discussion without disproportionate alarm or undermining evidence-based medicine trust.

Keywords: Acetaminophen, autism spectrum disorder, evidence-based medicine, health communication, narra-
tive review, neurodevelopmental disorders, paracetamol, pregnancy, risk communication, shared decision-making

INTRODUCTION

On September 22, 2025, a United States governmental announcement indicated that the
Food and Drug Administration (FDA) would modify labelling for paracetamol (acetaminophen,
branded as Tylenol in the United States) to warn of possible associations with autism spectrum
disorder when used during pregnancy (Horton, 2025; Pearson and Ledford, 2025). The an-
nouncement included categorical warnings advising pregnant individuals to avoid paracetamol
during pregnancy (Horton, 2025; Pearson and Ledford, 2025). The White House released a
document titled “FACT: Evidence Suggests Link between Acetaminophen, Autism” (Lavery,
2025), while Health and Human Services (HHS) Secretary Robert F. Kennedy Jr. stated the
FDA would update safety labelling accordingly (Horton, 2025; Lavery, 2025; Pearson and Led-
ford, 2025). This governmental announcement contradicts the consensus of major professional
medical organizations (Louwen et al., 2025; EMA, 2025; Szubert et al., 2025) and misrepre-
sents the highest-quality scientific evidence (Ahlqvist et al., 2024; Okubo et al., 2026), repli-
cating communication failures that characterized the 1998 measles, mumps, and rubella
(MMR)-vaccine-autism controversy (Deer, 2011; Godlee et al., 2011; Wakefield et al., 1998).
The American College of Obstetricians and Gynecologists (ACOG) immediately affirmed pa-
racetamol safety (Szubert et al., 2025), while the Society for Maternal -Fetal Medicine (SMFM)
issued similar rebuttals (Louwen et al., 2025). International scientific experts interviewed by
Nature emphasized, “there is no robust evidence or convincing studies to suggest there is any
causal relationship” (Pearson and Ledford, 2025). The FDA itself issued a more measured ad-
visory: “It is important to note that while an association between acetaminophen and neurolog-
ical conditions has been described in many studies, a causal relationship has not been estab-
lished, and there are contrary studies in the scientific literature” (FDA, 2025). This divergence
emphasizes the political rather than scientific nature of this controversy (Horton, 2025; Pearson
and Ledford, 2025; FDA, 2025).

The September 2025 events demonstrate what occurs when historical lessons about health
communication failures are ignored (Godlee et al., 2011; Leask and Chapman, 1998; Wakefield
et al., 1998). The MMR vaccine-autism controversy, which began with Andrew Wakefield’s
fraudulent 1998 Lancet paper, caused measles outbreaks, preventable deaths, and lasting ero-
sion of vaccine confidence (Godlee et al., 2011; Jansen et al., 2003; Salmon et al., 2006; Wake-
field et al., 1998). Analysis identified specific communication failures: premature causal claims
despite weak evidence, governmental amplification of fringe positions, false balance in cover-
age, and inadequate attention to methodological quality (Balog-Way and McComas, 2025;
Leask et al., 2010; Leask and Chapman, 1998). The September 2025 paracetamol announce-
ment exhibits identical failures (Horton, 2025; Lavery, 2025; Pearson and Ledford, 2025). Pa-
racetamol has been widely used during pregnancy for decades (Bauer et al., 2021; Werler et al.,
2005), with governmental agencies including the FDA and European Medicines Agency
(EMA) considering it the safest option for pain and fever relief when used as directed (Bauer
et al., 2021; Luxey et al., 2025). More than 50 % of pregnant women worldwide use paraceta-
mol during gestation (Chen et al., 2019; Werler et al., 2005). Other analgesics including non-
steroidal anti-inflammatory drugs carry known risks of miscarriage, birth defects, and adverse
fetal outcomes after 20 weeks’ gestation (Antonucci et al., 2012; Daniel et al., 2014), while
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opioids present risks of neonatal abstinence syndrome (Kocherlakota, 2014), making paraceta-
mol the sole recommended antipyretic and analgesic for pregnant individuals (Louwen et al.,
2025; Luxey et al., 2025; Szubert et al., 2025).

Concerns about paracetamol neurodevelopmental effects emerged from observational epi-
demiological studies published between 2014 and 2021 (Bauer et al., 2018; Liew et al., 2014;
Ystrom et al., 2017), reporting associations between prenatal paracetamol exposure and in-
creased risks of autism, Attention-Deficit/Hyperactivity Disorder (ADHD), and behavioral
problems (Bauer et al., 2018; Liew et al., 2014; Ystrom et al., 2017). A September 2021 con-
sensus statement by 91 scientists called for precautionary action (Baueret al., 2021), generating
substantial controversy (Nilsen et al., 2023; O'Sullivan et al., 2022). Critical methodological
limitations plague such research (Hernan et al., 2004; Tyrrell et al., 2012; VanderWeele and
Ding, 2017). Most studies rely on maternal recall, introducing measurement error
(VanderWeele and Ding, 2017). More critically, few adequately control for confounding by
indication: women using paracetamol during pregnancy do so because of fever, pain, or other
conditions that may themselves affect neurodevelopmental outcomes (Hernan et al., 2004;
VanderWeele and Ding, 2017). Genetic confounding represents another threat (D'Onofrio et
al., 2013; Tyrrell et al., 2012).

Two landmark studies using sibling-control designs fundamentally challenged causal inter-
pretations (Ahlqvist et al., 2024; Okubo et al., 2026). A 2024 Swedish study examined
2,480,797 children born between 1995 and 2019 (Ahlqvist et al., 2024). While conventional
analyses reported modest associations between paracetamol exposure and autism/ADHD, sib-
ling-controlled analyses highlighted no associations (Ahlqvist et al., 2024), indicating that un-
measured familial and genetic factors explain apparent associations (Ahlqvist et al., 2024;
D'Onofrio et al., 2013). A 2025 Japanese study of over 200,000 children reached identical con-
clusions (Okubo et al., 2026). These represent the highest-quality evidence available, yet the
September 2025 governmental announcement minimized or ignored these findings (Horton,
2025; Lavery, 2025; Pearson and Ledford, 2025).

Risks of untreated maternal fever and pain remain well-established (Bjelland et al., 2003;
Dreier et al., 2014; Polifka and Friedman, 2002). Maternal fever, particularly during the first
trimester, substantially increases risks of neural tube defects, congenital heart defects, and oral
clefts (Dreier et al., 2014; Polifka and Friedman, 2002). Untreated pain contributes to maternal
depression, anxiety, and complications (Bjelland et al., 2003; Gutke et al., 2007). The Centers
for Disease Control and Prevention (CDC) classify fever exceeding 38 °C (i.e., 100.4 °F) dur-
ing pregnancy as an “urgent maternal warning sign” requiring immediate treatment (Wisner,
2021). The September 2025 announcement also occurred alongside renewed governmental at-
tention to vaccine-autism links (Gulati et al., 2025; Horton, 2025; Pearson and Ledford, 2025).
Despite decades of research refuting any association between vaccines and autism (Hviid et al.,
2019; Madsen et al., 2002; Taylor et al., 2014), governmental authorities announced in March
2025 that the CDC would launch a study examining potential vaccine-autism connections (Gu-
lati et al., 2025), raising concerns that the paracetamol announcement represents policy deci-
sions disconnected from evidence-based medicine (Horton, 2025; Pearson and Ledford, 2025).
This controversy highlighted concerns about over-the-counter availability of paracetamol dur-
ing pregnancy. While paracetamol remains the preferred analgesic-antipyretic when medically
indicated, the absence of mandatory medical consultation before purchase creates potential for
inappropriate use patterns (ACOG, 2025; ENTIS, 2021; UKTIS, 2025). Professional organiza-
tions recommend that pregnant individuals consult healthcare providers before using paraceta-
mol (ACOG, 2025; ENTIS, 2021; UKTIS, 2025). This approach allows proper assessment of
indication, appropriate dosing, shortest effective duration, and gestational timing.
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This narrative review addresses several urgent questions. What does the highest-quality ev-
idence reveal about associations between prenatal paracetamol exposure and neurodevelop-
mental outcomes? How do the September 2025 governmental statements compare to scientific
evidence and professional medical consensus? What specific parallels exist between the MMR -
autism and paracetamol-autism communication failures? What practical framework can guide
clinicians in shared decision-making with concerned patients? What broader implications does
this episode hold for evidence-based medicine and public trust in health authorities?

MATERIALS AND METHODS

Review design and rationale

This narrative review employed an integrative analytical framework combining systematic
evidence synthesis with real-time policy analysis (Green et al., 2006; Petticrew and Roberts,
2008). We synthesized epidemiological evidence on paracetamol safety. We analyzed Septem-
ber 2025 governmental statements and responses. We compared current events to the historical
MMR -autism controversy (Green et al., 2006). This approach permits examination of how sci-
entific evidence translates, or fails to translate, into public health policy and communication
(Greenhalgh et al., 2018; Petticrew and Roberts, 2008). Given the rapidly evolving nature of
the September 2025 events and the explicit aim of integrating real-time policy analysis with
historical comparison, a narrative review was deemed more appropriate than a full systematic
review with prospective registration. This allowed timely synthesis of emerging governmental
statements, professional responses, and media coverage alongside established epidemiological
evidence.

Literature search strategy

Comprehensive searches were conducted across PubMed, Embase, Web of Science, and
Google Scholar through September 25, 2025. For paracetamol evidence: (paracetamol OR ac-
etaminophen OR APAP) AND (pregnan®* OR prenatal) AND (autism OR ADHD OR neurode-
velop*). For communication literature: (“risk communication” OR “health communication™)
AND (uncertain* OR “precautionary principle”) AND (vaccine* OR MMR). Searches included
Medical Subject Headings terms and truncation symbols (Bramer et al., 2017).

Supplementary sources included: (1) Official governmental statements from the White
House, FDA, and the Department of HHS; (2) Professional organization responses from the
ACOG, the SMFM, the Royal College of Obstetricians and Gynaecologists (RCOG), and the
EMA; (3) Scientific expert commentary in Nature, BMJ, and other outlets; (4) Media analysis
including fact-checking organizations; and (5) Forward and backward citation tracking (Atkins
et al., 2004).

Inclusion criteria and selection

We included: (1) Original epidemiological research on prenatal paracetamol exposure and
neurodevelopmental outcomes, prioritizing sibling-controlled studies; (2) Systematic reviews
and meta-analyses; (3) Official governmental and organizational statements from September
2025; (4) Expert commentary and analysis; (5) Historical research on the MMR -autism contro-
versy; and (6) Theoretical work on risk communication and shared decision-making (Green et
al., 2006; Petticrew and Roberts, 2008).

Analytical framework
Analysis integrated several frameworks (Greenhalgh et al., 2018): (1) Epidemiological crit-
ical appraisal emphasizing study design hierarchy, confounding control, and causal inference
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(Guyatt et al., 2008; Schiinemann et al., 2019); (2) Content analysis of governmental state-
ments, professional responses, and media coverage (Eysenbach, 2009); (3) Comparative histor-
ical analysis of MMR and paracetamol controversies (Leask et al., 2010; Leask and Chapman,
1998); (4) Communication theory examining trust, credibility, and false balance (Covello et al.,
2001; Slovic, 1999); and (5) Bioethics frameworks addressing precaution, autonomy, and evi-
dence-based practice (Beauchamp and Childress, 2019; Kass, 2001).

RESULTS

Literature search and included studies

Searches yielded 2,134 potentially relevant records. After removing duplicates and screen-
ing, 78 publications were included: 19 original epidemiological studies, 6 systematic reviews,
10 official statements from September 2025, 15 historical MMR -autism publications, 16 com-
munication theory articles, eight shared decision-making studies, and four bioethics papers.
Table 1 presents characteristics of included literature.

Table 1: Characteristics of included literature (n = 78)

Category n % Key features

Epidemiological evidence

Large population-based;

- . o
el eelien Sl = 24 % Nordic countries predominant
. . Swedish 2024 (n = 2.5 million);

- * 0, L]
Sibling-control studies 2 3 % Japanese 2025 (n = 200,000)
Systematic reviews 6 8 9 Including 2021 Bauer consensus;

(o]

2025 conflicting reviews

September 2025 crisis documents

White House, FDA,
HHS announcements

ACOG, SMFM, RCOG, EMA,
expert groups

Governmental statements 4 5%

Professional organizations responses 6 8 %

Historical MMR-autism literature

Original Wakefield paper and 1998 Lancet paper;

retractions g “ 2004-2010 retractions

MMR epidemiology (null findings) 6 8 % Large studies finding no association

Communication failure analyses 6 8 % Post-hoc analyses of MMR crisis
Communication theory and ethics

Risk communication 16 20 % | False balance, trust, uncertainty

Shared decision-making 8 10 % dpéi}qs?g:%:k?ﬁgﬁc I EREEIE] EEE

Precautionary principle 4 5% | Application to clinical practice

Evidence quality

High methodological quality 47 60 % | Rigorous design, appropriate analysis

Moderate quality 22 28 % | Some limitations but informative

Lower quality (context only) 9 12 % | Historical or illustrative purposes

ACOG: American College of Obstetricians and Gynecologists; EMA: European Medicines Agency; FDA: Food and Drug Admin-
istration; HHS: Department of Health and Human Services; MMR: Measles, Mumps, and Rubella; RCOG: Royal College of Ob-
stetricians and Gynaecologists; SMFM: Society for Maternal-Fetal Medicine. * Sibling-control studies represent a subgroup of the
19 original cohort studies and are not counted separately in the total (n = 78).
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The September 2025 governmental announcement: Content analysis

White House statements

The September 22, 2025 governmental announcement contained categorical warnings con-
tradicting scientific evidence (Horton, 2025; Pearson and Ledford, 2025). Official statements
from this announcement included categorical warnings advising against paracetamol use and
unverified claims about international autism prevalence (Horton, 2025). These statements em-
ployed several problematic rhetorical strategies (Horton, 2025; Pearson and Ledford, 2025): (1)
Categorical imperatives rather than nuanced risk-benefit discussion; (2) Inflammatory lan-
guage; (3) Unverified anecdotes about Cuba with no supporting evidence; (4) No acknowledg-
ment of scientific uncertainty or conflicting evidence; (5) No discussion of risks from untreated
fever and pain. The White House FACT sheet similarly presented associations as established
fact (Lavery, 2025). The document cited select observational studies showing associations
while minimizing the highest-quality sibling-controlled studies showing null findings (Lavery,
2025).

FDA advisory: Contrast with White House messaging

The FDA’s September 22, 2025 advisory presented markedly different messaging (FDA,
2025). The agency stated: “It is important to note that while an association between acetamino-
phen and neurological conditions has been described in many studies, a causal relationship has
not been established, and there are contrary studies in the scientific literature” (FDA, 2025).
The latter statement: (1) Distinguished association from causation; (2) Acknowledged contrary
evidence; (3) Noted scientific uncertainty; (4) Used measured language. The divergence be-
tween White House and FDA messaging reveals tensions between political and scientific com-
munication (Horton, 2025; Pearson and Ledford, 2025; FDA, 2025).

Professional medical organization responses

Major medical organizations responded swiftly with statements contradicting the govern-
mental warnings (BJOG, 2025; Louwen et al., 2025; EMA, 2025; Szubert et al., 2025). ACOG
issued a statement on September 22, 2025 (Szubert et al., 2025): “The data from numerous
studies have shown that acetaminophen plays an important, and safe, role in the well-being of
pregnant women... The two highest-quality studies on this subject, one of which was published
in JAMA last year, found no significant associations between use of acetaminophen during
pregnancy and children’s risk of autism, ADHD, or intellectual disability”. SMFM stated
(Louwen et al., 2025): “At this time, the weight of scientific evidence that acetaminophen use
during pregnancy causes an increased risk for autism or ADHD is simply inconclusive. It is
important to understand that untreated fever and pain during pregnancy carry significant ma-
ternal and infant health risks. RCOG affirmed that paracetamol “remains the safest option for
pregnant women” (BJOG, 2025). EMA stated September 23, 2025 (EMA, 2025): “There was
no new evidence that would require changes to the region’s current recommendations for the
use of paracetamol during pregnancy... paracetamol could be used during pregnancy when
needed, though at the lowest effective dose and frequency”.

These organizational responses shared common elements (BJOG, 2025; Louwen et al.,
2025; EMA, 2025; Szubert et al., 2025): (1) Emphasis on scientific consensus; (2) Explicit
reference to high-quality sibling-controlled studies; (3) Discussion of risks from untreated con-
ditions; (4) Measured rather than alarmist language; and (5) Implicit criticism of governmental
overreach.
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Scientific expert commentary

International experts interviewed by Nature provided consistent assessments (Pearson and
Ledford, 2025). Monique Botha (Durham University): “There is no robust evidence or convinc-
ing studies to suggest there is any causal relationship, and any conclusions being drawn to the
contrary are often motivated, under-evidenced and unsupported by the most robust methods”
(Pearson and Ledford, 2025). James Cusack (Autistica, London): “There is no definitive evi-
dence to suggest that paracetamol use in mothers is a cause of autism, and when you see any
associations, they are very, very small... At the heart of this is people trying to look for simple
answers to complex problems” (Pearson and Ledford, 2025). Sura Alwan (University of British
Columbia): “The evidence does not support a causal link between acetaminophen or vaccines
and autism... Suggesting otherwise may fuel misinformation and undermine confidence in safe
treatments and immunizations” (Pearson and Ledford, 2025). Helen Tager-Flusberg (Boston
University): “The better-controlled studies are less likely to find even a small risk... And even
then, what we’re talking about is a minor association. We do not think that taking acetamino-
phen is in any way contributing to actually causing autism” (Pearson and Ledford, 2025).

Epidemiological evidence: What the science actually shows

High-quality sibling-control studies

Swedish National Cohort: This study represents the highest-quality evidence available
(Ahlqvist et al., 2024). Researchers examined 2,480,797 children born in Sweden between 1995
and 2019, using both prescription records and antenatal documentation (Ahlqvist et al., 2024).
Approximately 186,000 children were exposed to paracetamol during pregnancy (Ahlqvist et
al., 2024). Conventional analysis identified modest associations: 1.42 % of exposed children
diagnosed with autism compared to 1.33 % of unexposed, a difference of 0.09 percentage points
(Ahlqgvist et al., 2024). However, sibling-controlled analysis comparing siblings born to the
same mother found no associations with autism (hazard ratio (HR) 0.99, 95 % confidence in-
terval (CI) 0.93-1.05), ADHD (HR 1.03, 95 % CI1 0.99-1.07), or intellectual disability (HR 0.99,
95 % CI 0.89-1.10) (Ahlqvist et al., 2024). The authors concluded: “In sibling comparisons,
associations with neurodevelopmental outcomes were attenuated to no associations, suggesting
that associations in the general population may have been confounded” (Ahlqvist et al., 2024).
This pattern indicates that genetic and familial factors shared by siblings explain apparent as-
sociations (Ahlqvist et al., 2024; D'Onoftio et al., 2013).

Japanese National Cohort: This study examined 200,000 children using similar methodol-
ogy (Okubo et al., 2026). Initial analyses reported small associations. Sibling-controlled com-
parisons found no increased risks of autism or ADHD associated with maternal paracetamol
use (Okubo et al., 2026). The consistency of null findings across two independent populations
strengthens causal inference (Ahlqvist et al., 2024; Okubo et al., 2026). Although conducted in
Sweden and Japan, the consistency of null findings across two distinct healthcare systems and
ethnic populations strengthens confidence in the generalizability of the results.

Importance of sibling-control designs in controlling unmeasured familial confounding
Sibling-control designs represent a powerful methodological approach for addressing un-
measured confounding (D'Onofrio et al., 2013; Sjolander and Zetterqvist, 2017; Tyrrell et al.,
2012). These studies compare siblings born to the same mother. This controls for all genetic
and environmental factors shared within families (Sj6lander and Zetterqvist, 2017). This in-
cludes (D'Onoftrio et al., 2013; Tyrrell et al., 2012): (1) Shared genetic variants influencing both
maternal pain/illness and child neurodevelopment; (2) Stable environmental factors (socioeco-
nomic status, parental education, neighborhood); (3) Parental behaviors and characteristics; (4)
Health care access and utilization patterns. When conventional analyses show associations but
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sibling-controlled analyses show null findings, this strongly suggests confounding rather than
causation (Ahlqvist et al., 2024; Okubo et al., 2026; Sjolander and Zetterqvist, 2017). This
methodological point is critical but was absent from the September 2025 governmental an-
nouncement (Horton, 2025; Lavery, 2025; Pearson and Ledford, 2025).

Limitations of conventional observational studies

Earlier observational studies reporting associations suffered from critical methodological
limitations (Bauer et al., 2018; Liew et al., 2014; VanderWeele and Ding, 2017; Ystrom et al.,
2017): (1) Confounding by indication: Women use paracetamol because of fever, pain, or ill-
ness. These conditions may independently affect neurodevelopment (Hernan et al., 2004;
VanderWeele and Ding, 2017); (2) Genetic confounding: Maternal genetic factors influence
both medication use and offspring neurodevelopmental risk (D'Onofrio et al., 2013; Tyrrell et
al., 2012); (3) Measurement error: Reliance on maternal recall introduces bias (VanderWeele
and Ding, 2017); and (4) Residual confounding: Even extensive covariate adjustment cannot
address unmeasured factors (Hernan et al., 2004; Sjolander and Zetterqvist, 2017).

Recent systematic reviews: Conflicting interpretations

Two systematic reviews reached opposing conclusions, illustrating how evidence synthesis
methodology matters (Prada et al., 2025; Talge, 2020). The Navigation Guide review applied
environmental health methodology and concluded evidence supports associations (Prada et al.,
2025). However, this review (Prada et al., 2025): (1) Counted a number of studies showing
associations without adequately weighting methodological quality; (2) Treated the two sibling-
controlled studies as merely “two among many” rather than recognizing their superior design;
(3) Applied frameworks developed for environmental toxicants to pharmaceutical questions
where confounding by indication is paramount. The Danish review applied pharmaco-epidemi-
ological standards and concluded: “In utero exposure to acetaminophen is unlikely to confer a
clinically important increased risk” of neurodevelopmental disorders (Prada et al., 2025). This
review (Prada et al., 2025): (1) Weighted studies by methodological quality; (2) Emphasized
sibling-controlled findings; (3) Acknowledged persistent confounding in observational studies.
The September 2025 governmental announcement selectively cited the Navigation Guide re-
view (Prada et al., 2025) while minimizing higher-quality pharmaco-epidemiological evidence
pointing to the opposite conclusion (Lavery, 2025).

Established risks of untreated maternal fever and pain

The governmental recommendation to avoid paracetamol ignores well-established risks of
untreated conditions, such as maternal fever, and chronic pain (Bjelland et al., 2003 ; Dreier et
al., 2014; Horton, 2025; Polifka and Friedman, 2002). Concerning maternal fever, a 2017 sys-
tematic review reported substantial evidence that maternal fever increases risks of neural tube
defects, congenital heart defects, and oral clefts (Polifka and Friedman, 2002). A 2014 meta-
analysis confirmed these associations across multiple populations (Dreier et al., 2014). Mech-
anisms involve direct teratogenic effects of hyperthermia on developing tissues (Edwards,
2006; Polifka and Friedman, 2002). The CDC classifies fever > 38 °C during pregnancy as an
urgent warning sign (Wisner, 2021). Regarding chronic pain which affects 20-30 % of preg-
nancies (Bjelland et al., 2003; Gutke et al., 2007), it appears that severe untreated pain contrib-
utes to depression, anxiety, sleep disturbance, and reduced functioning (Bjelland et al., 2003;
Gutke et al., 2007). Maternal depression associates with preterm birth, low birthweight, and
offspring behavioral problems (Grote et al., 2010). Migraine during pregnancy associates with
preeclampsia and gestational hypertension (Negro et al., 2017). Finally, since there are no safer
alternatives (i.e., Nonsteroidal anti-inflammatory drugs carry known risks of miscarriage and
fetal complications (Antonucci et al., 2012; Daniel et al., 2014), and opioids present risks of
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neonatal abstinence syndrome (Kocherlakota, 2014)), paracetamol represents the only recom-
mended antipyretic/analgesic (Louwen et al., 2025; Luxey et al., 2025; Szubert et al., 2025).

The MMR-autism controversy: Historical parallel
The September 2025 paracetamol announcement replicates the MMR -autism crisis (Deer,
2011; Godlee et al., 2011; Leask and Chapman, 1998; Wakefield et al., 1998).

The Wakefield fraud

In February 1998, Andrew Wakefield published a paper in The Lancet claiming MMR vac-
cine caused autism (Wakefield et al., 1998). The study was fraudulent (Lindsay, 2021; Wake-
field et al., 1998): Data were fabricated, cases cherry-picked, and Wakefield had undisclosed
financial conflicts (Deer, 2020). At a press conference, Wakefield made categorical claims de-
spite the paper’s limitations (Wakefield et al., 1998). Despite immediate skepticism, media
coverage amplified the controversy (Balog-Way and McComas, 2025; Leask and Chapman,
1998). Vaccination rates declined sharply in the UK (Jansen et al., 2003; Salmon et al., 2006).
Measles outbreaks resulted (Jansen et al., 2003). The paper was retracted in 2010 and Wakefield
struck off the medical register (Deer, 2020; Wakefield et al., 1998). Multiple large studies con-
sistently highlighted no MMR -autism association (Hviid et al., 2019; Madsen et al., 2002; Tay-
lor etal., 2014). A 2019 Danish study of 657,461 children reported no relationship even in high-
risk children (Hviid et al., 2019). The scientific consensus is unambiguous (Taylor et al., 2014).

Communication failures
Analysis identified the following specific MMR communication failures (Balog-Way and
McComas, 2025; Leask et al., 2010; Leask and Chapman, 1998):

(1) False balance: Media presented equal weight to Wakefield’s claims despite overwhelm-
ing contradictory evidence (Balog-Way and McComas, 2025; Dixon and Clarke, 2013);

(2) Categorical claims: Wakefield and media made causal statements despite weak evi-
dence (Leask and Chapman, 1998; Wakefield et al., 1998);

(3) Inadequate government response: Early responses emphasized authority rather than en-
gaging concerns (Leask et al., 2010; Leask and Chapman, 1998);

(4) Ignoring methodological quality: Media did not distinguish high-quality from low-qual-
ity studies (Balog-Way and McComas, 2025; Dixon and Clarke, 2013); and

(5) Trust erosion: Defensive responses damaged credibility (Larson et al., 2011; Leask et
al., 2010).

These failures caused lasting vaccine hesitancy and preventable deaths (Dube et al., 2015;
Jansen et al., 2003; Salmon et al., 20006).

Comparative analysis: MMR and paracetamol controversies

Table 2 systematically compares the two controversies, revealing striking parallels. The
parallels are comprehensive and disturbing. The September 2025 governmental announcement
replicates every major MMR communication failure despite almost 27 years to learn from that
crisis (Godlee et al., 2011; Horton, 2025; Lavery, 2025; Leask and Chapman, 1998; Pearson
and Ledford, 2025; Wakefield et al., 1998).
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Table 2: Comparative analysis of MMR (for measles, mumps, and rubella)-autism and paracetamol-autism controversies

Dimension

MMR-autism (1998-Present)

Paracetamol-autism (2021-2025)

Pattern analysis

Single fraudulent case series (n = 12) with falsi-

Multiple legitimate observational cohorts but with

Both used preliminary, low-

Governmental role

Initial skepticism, then gradual trust erosion
(Leask et al., 2010; Leask and Chapman, 1998)

White House contradicting scientific consensus
(Horton, 2025; Lavery, 2025; Pearson and Led-
ford, 2025)

Initial evidence fied data (Deer, 2020: Wakefield et al., 1998) confounding (Bauer et al., 2018; Liew et al., 2014; | quality eyldence to make
Ystrom et al., 2017) causal claims
September 2025: categorical warnings from 2025 represents unprece-

dented direct governmental
contradiction of evidence

Highest-quality
evidence

Multiple large studies (> 500,000 children) finding
null associations (Hviid et al., 2019; Madsen et
al., 2002; Taylor et al., 2014)

Two sibling-controlled studies (2.5 million +
200,000 children) finding null associations
(Ahlqgvist et al., 2024; Okubo et al., 2026)

Both controversies: best evi-
dence contradicts causal
claims

Scientific consensus

Overwhelming consensus: no causal link (Larson
et al., 2011; Taylor et al., 2014)

Professional organizations unanimous: no causal
link (BJOG, 2025; Louwen et al., 2025; EMA,
2025; Szubert et al., 2025)

Clear scientific consensus ig-
nored in both cases

Methodological issue

No control group, cherry-picked cases, fraud
(Deer, 2020; Wakefield et al., 1998)

Confounding by indication and genetics inade-
quately addressed (Hernan et al., 2004; Tyrrell et
al., 2012; VanderWeele and Ding, 2017)

Both: failure to address fun-
damental validity threats

Media coverage

False balance; equal time to fringe claims (Balog-
Way and McComas, 2025; Dixon and Clarke,
2013)

Emerging false balance; “both sides” coverage
(Horton, 2025; Pearson and Ledford, 2025)

Identical media failure pat-
terns

Rhetorical strategy

Categorical claims (“MMR causes autism”) de-
spite lack of evidence (Wakefield et al., 1998)

Categorical warnings (“Don’t take Tylenol”’) de-
spite contrary evidence (Horton, 2025; Pearson
and Ledford, 2025)

Same absolutist
pattern

language

Risk-benefit context

Vaccines prevent serious diseases; no estab-
lished vaccine harms (Dube et al., 2015; Larson
et al., 2011)

Paracetamol treats conditions with established
harms if untreated (Bjelland et al., 2003; Dreier et
al., 2014; Polifka and Friedman, 2002)

Both: certain benefits/harms
VS. unproven risks

Alternative options

Individual vaccines available but no safety ad-
vantage (Wakefield et al., 1998)

Other analgesics contraindicated or higher risk
(Antonucci et al., 2012; Daniel et al., 2014;
Kocherlakota, 2014)

Both: limited alternatives in-
crease stakes
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Dimension MMR-autism (1998-Present) Paracetamol-autism (2021-2025) Pattern analysis

: Vaccination rates declined; measles outbreaks; | Too early to quantify but predictable: medication . .
Public health preventable deaths (Dube et al., 2015; Jansen et | avoidance, untreated fever/pain (Louwen et al., A2 e il i
consequences outcomes

al., 2003; Salmon et al., 2006)

2025; Szubert et al., 2025)

Trust implications

Lasting erosion of vaccine confidence (Dube et
al., 2015; Larson et al., 2011)

Predicted erosion of trust in medical authorities
and evidence-based practice (Louwen et al.,
2025; Szubert et al., 2025)

Both undermine epistemic
trust

Political context

Wakefield positioned as maverick challenging es-
tablishment (Balog-Way and McComas, 2025;
Leask and Chapman, 1998)

RFK Jr. as Health and Human Services Secre-
tary; administration skeptical of scientific consen-
sus (Gulati et al., 2025; Horton, 2025; Pearson
and Ledford, 2025)

Both: anti-establishment nar-
ratives

Key differences

Preventive intervention in healthy children; fraud-
ulent origins (Wakefield et al., 1998)

Treatment for symptomatic conditions; legitimate
research with limitations (Ahlqvist et al., 2024;
Liew et al., 2014; Okubo et al., 2026)

Paracetamol concerns more
nuanced but governmental
response equally problematic

411




EXCLI Journal 2026,25:400-426 — ISSN 1611-2156
Received: December 28, 2025, accepted: February 02, 2026, published: April 07, 2026

Media and public response: Initial observations

Analysis identified Media coverage of the September 2025 announcement exhibited pre-
dictable patterns (Horton, 2025; Ramos, 2025; Pearson and Ledford, 2025). Major outlets
quoted both governmental warnings and scientific experts’ rebuttals, often presenting equal
weight to both perspectives (Ramos, 2025). Headlines frequently emphasized controversy ra-
ther than scientific consensus (Ramos, 2025). Social media rapidly amplified alarm (Merchant
and Asch, 2018). The Eurovision fact-checking network analyzed Governmental claims about
Cuba’s autism rates and found it unsupported (Ramos, 2025): Cuba has paracetamol (though
shortages exist), autism prevalence data are limited and non-comparable, and no evidence links
paracetamol access to autism rates (Ramos, 2025). Yet this fact-check received less attention
than the original claim (Eysenbach, 2009; Ramos, 2025). Parent forums and social media
groups showed confusion and concern (Merchant and Asch, 2018). Many pregnant individuals
expressed uncertainty about whether to take paracetamol for fever or pain (Merchant and Asch,
2018). This creates immediate risk of harm from untreated conditions (Bjelland et al., 2003;
Polifka and Friedman, 2002).

DISCUSSION

The September 22, 2025 governmental announcement regarding paracetamol and autism
represents a predictable and preventable failure to apply lessons from the MMR -autism crisis
(Godlee et al., 2011; Horton, 2025; Leask and Chapman, 1998; Pearson and Ledford, 2025;
Wakefield et al., 1998). This real-time event demonstrates how governmental overreach, selec-
tive citation of evidence, and inflammatory rhetoric can undermine public health despite scien-
tific consensus to the contrary (Horton, 2025; Louwen et al., 2025; Pearson and Ledford, 2025;
Szubert et al., 2025). We discussed the implications for evidence-based medicine, clinical prac-
tice, and public trust.

The evidence does not support causal claims

The highest-quality epidemiological evidence provides strong evidence against causal rela-
tionships between prenatal paracetamol exposure and neurodevelopmental disorders (Ahlqvist
et al., 2024; Okubo et al., 2026). The Swedish and Japanese sibling-controlled studies, exam-
ining nearly 2.7 million children combined, consistently found null associations once genetic
and familial confounding were addressed (Ahlqvist et al., 2024; Okubo et al., 2026). As epide-
miologist Viktor Ahlqvist noted, the sibling-control methodology “breaks the link” between
unmeasured confounders and apparent associations (Ahlqvist et al., 2024; Pearson and Ledford,
2025). The divergence between conventional and sibling-controlled analyses has clear interpre-
tation (Ahlqgvist et al., 2024; D'Onofrio et al., 2013; Okubo et al., 2026; Sjolander and Zet-
terqvist, 2017; Tyrrell et al., 2012). When conventional analyses show associations but sibling
comparisons show null findings, confounding explains the conventional associations (Sj6lander
and Zetterqvist, 2017). This is not speculative interpretation. It is fundamental epidemiological
reasoning supported by genetic epidemiology (D'Onofrio et al., 2013; Sj6lander and Zetterqvist,
2017; Tyrrell et al., 2012). Maternal genetic variants influence pain sensitivity, inflammatory
conditions, and medication-seeking behavior (Tyrrell et al., 2012). These same variants trans-
mit to offspring and may influence neurodevelopmental phenotypes through pleiotropy (D'On-
ofrio et al., 2013; Tyrrell et al., 2012).

Previous systematic reviews emphasizing the quantity of studies showing associations, like
the Navigation Guide review (Prada et al., 2025), fall into a well-recognized error in evidence
synthesis: treating all studies as equally informative regardless of methodological quality (Guy-
att et al., 2008; Schiinemann et al., 2019; Prada et al., 2025). The principle that “the plural of
anecdote is not data” applies equally to observational studies with severe confounding (Guyatt
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et al., 2008). Numerous flawed studies do not outweigh fewer methodologically superior stud-
ies (Guyatt et al., 2008; Schiinemann et al., 2019). The FDA’s September 22, 2025 statements
acknowledged this reality, noting “a causal relationship has not been established, and there are
contrary studies in the scientific literature” (FDA, 2025). The White House announcement ig-
nored this nuance (Horton, 2025; Lavery, 2025; Pearson and Ledford, 2025).

Ignoring risks of untreated conditions

The governmental recommendation to avoid paracetamol ignores established harms from
untreated maternal fever and pain (Bjelland et al., 2003; Dreier et al., 2014; Horton, 2025;
Polifka and Friedman, 2002). This represents dangerous asymmetry: emphasizing uncertain
medication risks while dismissing certain risks of untreated conditions (Louwen et al., 2025;
Szubert et al., 2025). Maternal fever, particularly in the first trimester, substantially increases
risks of major congenital malformations (Dreier et al., 2014; Polifka and Friedman, 2002). A
2017 systematic review identified consistent evidence across multiple populations that fever
increases risks of neural tube defects, heart defects, and facial clefts (Polifka and Friedman,
2002). These are not minor risks. Neural tube defects cause lifelong disability (Attaetal.,2016).
The biological mechanism, direct teratogenic effects of hyperthermia, is well-established (Ed-
wards, 2006; Polifka and Friedman, 2002).

Untreated pain contributes to maternal depression and anxiety (Bjelland et al., 2003; Gutke
et al., 2007), both of which are independently associated with adverse pregnancy outcomes
(Grote etal., 2010). Chronic pain affects 20-30 % of pregnancies, creating substantial morbidity
(Bjelland et al., 2003; Gutke et al., 2007). For migraine sufferers, most effective treatments are
contraindicated in pregnancy, leaving paracetamol as one of few options despite its limited
efficacy (Nappi et al., 2022; Negro et al., 2017). The President’s advice to “fight like hell not
to take” paracetamol creates a false dichotomy between medication use and enduring suffering
(Horton, 2025; Pearson and Ledford, 2025). This ignores decades of clinical experience show-
ing appropriate paracetamol use balances treatment of maternal conditions with fetal safety
(Louwen et al., 2025; Luxey et al., 2025; Szubert et al., 2025).

Biological plausibility arguments: Potential neurotoxic and developmental mechanisms of
prenatal paracetamol exposure

High-dose animal experiments and in-vitro studies have suggested potential effects of pa-
racetamol on endocrine function, anandamide signaling, and oxidative stress (OS) (Sarzi-Put-
tini et al., 2024). However, these models rely on exposures far exceeding human therapeutic
levels and lack consistent replication at clinically relevant doses. Crucially, biological plausi-
bility cannot outweigh robust epidemiological evidence showing no associations after adequate
confounding control — a principle firmly established in teratology and pharmaco-epidemiology.
While large sibling-controlled cohorts do not indicate a causal link between typical prenatal
paracetamol use and autism or ADHD, experimental and translational findings suggest possible
neurodevelopmental pathways that merit attention in cases of high or prolonged exposure.
These mechanistic insights do not demonstrate causality in humans but offer biological context
for interpreting associative epidemiological findings (Ahlqvist et al., 2024) (Table 3).
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Table 3: Potential neurotoxic and developmental mechanisms of prenatal paracetamol exposure

Mechanistic domain

Key processes and findings

Potential developmental
consequences

Supporting evidence

OS and microglial
dysfunction

Placental transfer of paracetamol and bioactiva-
tion to NAPQI under conditions of reduced gluta-
thione cause increased reactive oxygen species
and oxidative DNA damage in fetal tissues.
Elevated OS biomarkers in cord blood have been
reported in some exposed pregnancies

Disturbed microglial-neuronal inter-
actions, altered synaptogenesis,
and impaired myelination during late
gestation may contribute to subtle
attention and behavioral changes in
susceptible offspring

Human biomarker studies; rodent
models linking perinatal paraceta-
mol, OS, and altered behavior

Endocannabinoid and
neurotransmitter modulation

Conversion of paracetamol to AM404 enhances
endocannabinoid tone and modulates CB1 sig-
naling, which orchestrates neuronal migration,
axonal guidance, and synaptic refinement. Devel-
opmental exposure alters expression of CB1-re-
lated and neurotrophin genes and interacts with
CB1 agonists to amplify behavioral effects

Long-term changes in locomotion,
anxiety-like behavior, and social in-
teraction have been observed in
mice exposed during critical periods,
with possible sex-specific patterns

Neonatal and gestational rodent
studies, including CB1 agonist
co-exposure and prefrontal tran-
scriptomics

Epigenetic programming
(DNA methylation)

Long-term prenatal paracetamol use has been
associated with widespread differential DNA
methylation in cord blood of children later diag-
nosed with ADHD, particularly in genes related to
oxidative stress and synaptic signaling Placental
methylome studies report sex-specific methyla-
tion changes linked to maternal acetaminophen
exposure

Persistent alterations in gene ex-
pression in brain and placenta may
shift neurodevelopmental trajecto-
ries, potentially influencing attention,
stress reactivity, and cognitive out-
comes in vulnerable subgroups

Human epigenome-wide association
studies in cord blood and placenta;
rodent data showing methylation
and behavioral changes after devel-
opmental exposure

ADHD: Attention-Deficit/Hyperactivity Disorder; AM404: N-arachidonoyl-phenolamine; CB1: Cannabinoid Receptor Type 1; DNA: Deoxyribonucleic Acid; NAPQI: N-Acetyl-P-Benzoquinone Imine;

0OS: Oxidative Stress
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Placental transfer, fetal exposure, and oxidative stress

Paracetamol readily crosses the placenta, achieving fetal plasma concentrations similar to
maternal levels within a short time after dosing, which ensures direct exposure of the develop-
ing brain to parent drug and metabolites (Conings et al., 2019; Klein et al., 2023). At therapeutic
doses most paracetamol undergoes glucuronidation and sulfation, but a fraction is bioactivated
by cytochrome P450 to N-acetyl-p-benzoquinone imine (NAPQI), which is detoxified by glu-
tathione; under conditions of reduced antioxidant capacity or repeated dosing, NAPQI can ac-
cumulate and induce OS (Biihrer et al., 2021; Klein et al., 2023; Mazaleuskaya et al., 2015).
OS during late gestation, when cortical surface area expands rapidly and synaptogenesis accel-
erates, may alter microglial-neuronal crosstalk, dendritic arborization, and myelination, with
potential long-term consequences for attention and behavior (Huang et al., 2024; Klein et al.,
2023). Umbilical-cord biomarker studies have reported that higher unmetabolized acetamino-
phen and OS markers (e.g., 8-hydroxy-deoxyguanosine) coexist in some exposed pregnancies,
supporting a biologically coherent stress pathway in susceptible dyads (Anand et al., 2021;
Klein et al., 2023).

Endocannabinoid and neurotransmitter modulation

Paracetamol’s analgesic action partly involves conversion to AM404 (N-arachidonoyl-phe-
nolamine), an active metabolite that inhibits anandamide reuptake and modulates cannabinoid
receptor type 1 (CB1) signaling in the brain (Hogestatt et al., 2005; Philippot et al., 2018). The
endocannabinoid system regulates progenitor proliferation, neuronal migration, axonal path-
finding, and synaptic pruning in early development; perturbation during critical windows in
rodents produces long-lasting effects on locomotion, anxiety, and cognitive performance
(Harkany et al., 2007; Philippot et al., 2018). Experimental mouse models show that neonatal
or gestational paracetamol exposure, especially in combination with a CB1 agonist, can disrupt
expression of CB1-related genes and neurotrophin pathways and is associated with altered ex-
ploratory behavior and social interaction in adulthood (Philippot et al., 2018). Additional stud-
ies report sex-specific changes in prefrontal cortex gene expression related to glutathione me-
tabolism, cytochrome P450 enzymes, deoxyribonucleic acid (DNA) damage response, and im-
mune signaling after developmental paracetamol exposure, paralleling subtle alterations in anx-
iety-like behavior and activity patterns (Caballero et al., 2007; Liew and Ernst, 2021; Philippot
et al., 2018). These findings suggest that interactions between endocannabinoid modulation,
OS, and sex hormones may contribute to heterogeneous neurobehavioral outcomes in animal
models, although translational relevance to standard human dosing remains uncertain (Cabal-
lero et al., 2007; Liew and Ernst, 2021; Philippot et al., 2018).

Epigenetic mechanisms and developmental programming

Fetal neurodevelopment is highly sensitive to epigenetic programming, and xenobiotic ex-
posures during gestation can induce persistent changes in DNA methylation, histone modifica-
tions, and non-coding ribonucleic acid (RNA) expression that influence brain structure and
function across the life course (Herrington et al., 2022; Kundakovic and Champagne, 2015). In
cord-blood epigenome-wide association studies, long-term prenatal paracetamol use (e.g., > 20
days) has been associated with differential DNA methylation at thousands of CpG (i.e., cyto-
sine-phosphate-guanine) sites in genes implicated in OS regulation, synaptic transmission, and
neurodevelopment among children who later developed ADHD (Gervin et al., 2017; Herrington
et al., 2022). A complementary study in extremely preterm infants identified that reported ma-
ternal acetaminophen use was associated with altered placental methylation signatures, with
evidence of sex-specific patterns and enrichment in pathways related to immune signaling and
neuronal differentiation (Addo et al., 2019; Herrington et al., 2022). Animal experiments fur-
ther indicate that repeated developmental paracetamol exposure can modify global and
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gene-specific methylation patterns in the brain, paralleling changes in learning and memory
performance, which supports a dose-response relationship between exposure, epigenetic dis-
ruption, and behavior in susceptible models (Raciti and Ceccatelli, 2018). These data are con-
sistent with a scenario in which paracetamol does not uniformly cause neurodevelopmental
disorders but may, under particular combinations of dose, timing, and genetic background, con-
tribute to subtle shifts in neurodevelopmental trajectories via epigenetic mechanisms (Bauer et
al., 2021; Rice and Barone, 2000).

Integration with human epidemiology

Mechanistic observations need to be interpreted alongside human cohort data that show
attenuation of autism and ADHD associations when family-level confounding is rigorously
controlled (Liew et al., 2016). Sibling-comparison studies suggest that shared genetic and en-
vironmental factors explain much of the crude association between prenatal paracetamol use
and neurodevelopmental diagnoses, yet they cannot completely exclude risk in subgroups with
prolonged high-dose exposure or specific susceptibility profiles (Brandlistuen et al., 2013). A
coherent interpretation is that, for typical short-course use at recommended doses, any direct
neurotoxic effect is likely very small relative to background familial risk and the harms of un-
treated fever or pain, whereas prolonged or repeated high-dose courses could, in theory, interact
with OS burden and epigenetic vulnerability in a minority of pregnancies (Bauer et al., 2021).
From a clinical perspective, this mechanistic evidence reinforces existing guidance to use pa-
racetamol at the lowest effective dose for the shortest possible duration, to avoid repeated
high-dose self-medication, and to carefully document indication, timing, and cumulative expo-
sure during pregnancy (Dathe and Schaefer, 2019).

Governmental overreach and the politicization of evidence

The September 2025 events represent unprecedented governmental interference with evi-
dence-based medicine (Horton, 2025; Lavery, 2025; Pearson and Ledford, 2025). While previ-
ous administrations have occasionally misrepresented scientific evidence, direct categorical
warnings contradicting professional medical consensus and the highest-quality studies are ex-
traordinary (Horton, 2025; Pearson and Ledford, 2025).

The involvement of HHS Secretary Robert F. Kennedy Jr., known for promoting anti-vac-
cine theories, raises concerns about ideologically motivated policy (Gulati et al., 2025; Horton,
2025; Pearson and Ledford, 2025). Kennedy’s March 2025 announcement of a CDC study ex-
amining vaccine-autism links, despite decades of definitive research showing no association,
suggests a pattern of using governmental authority to challenge scientific consensus (Gulati et
al., 2025; Hviid et al., 2019; Madsen et al., 2002; Taylor et al., 2014).

The divergence between the White House’s categorical warnings and the FDA’s nuanced
advisory reveals institutional tensions (Horton, 2025; Pearson and Ledford, 2025; FDA, 2025).
The FDA, bound by scientific standards and legal requirements, acknowledged uncertainty
(FDA, 2025). The White House, facing no such constraints, made categorical claims (Horton,
2025; Pearson and Ledford, 2025). This undermines the FDA’s credibility and the principle of
science-based regulation (Jasanoff, 2013). Comparisons to the MMR crisis reveal an important
distinction (Godlee et al., 2011; Leask and Chapman, 1998; Wakefield et al., 1998). Wakefield
was a fringe researcher whose claims contradicted governmental positions (Wakefield et al.,
1998). In 2025, the governmental position contradicts scientific consensus (Horton, 2025;
Louwen et al., 2025; Pearson and Ledford, 2025; Szubert et al., 2025). This inversion is more
dangerous because it exploits governmental authority to legitimize scientifically unsupported
claims (Horton, 2025; Pearson and Ledford, 2025).

It is noteworthy that several authors of the 2021 precautionary consensus statement (Bauer
et al., 2021) and some researchers reporting positive associations have served as paid experts
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in ongoing U.S. product-liability litigation against acetaminophen manufacturers. While this
does not invalidate individual studies, it underscores the importance of prioritizing studies with-
out such conflicts and those using the strongest confounding-control designs.

Media failures: False balance revisited

Media coverage of the September 2025 announcement exhibits the false balance that char-
acterized MMR reporting (Balog-Way and McComas, 2025; Dixon and Clarke, 2013; Leask
and Chapman, 1998; Ramos, 2025). Presenting the President’s warnings and scientists’ rebut-
tals as equally valid “sides” misleads the public about the state of evidence (Ramos, 2025;
Pearson and Ledford, 2025). The false balance problem is not new (Balog-Way and McComas,
2025; Dixon and Clarke, 2013). Boyce’s 2007 analysis of MMR coverage documented how
“balanced” journalism created misleading impressions of scientific controversy where none ex-
isted (Balog-Way and McComas, 2025). The same pattern emerged in climate change coverage,
where equal time to climate sceptics misrepresented overwhelming scientific consensus (Boy-
koff and Boykoff, 2004).

Effective science journalism requires distinguishing genuine scientific debate from disa-
greement between evidence and political claims (Balog-Way and McComas, 2025; Boykoff
and Boykoff, 2004; Dixon and Clarke, 2013). When the best evidence points one direction but
political figures claim another, journalists must communicate this clearly rather than presenting
false equivalence (Boykoff and Boykoff, 2004). The Nature article by Pearson and Ledford
provides a model: it prominently quoted multiple independent experts emphasizing lack of
causal evidence while contextualizing the governmental announcement (Pearson and Ledford,
2025). However, not all outlets followed this standard (Ramos, 2025).

The precautionary communication principle: A framework for clinicians

Clinicians now face confused and concerned patients asking about paracetamol safety
(Louwen et al., 2025; Szubert et al., 2025). The Precautionary Communication Principle pro-
vides an evidence-based framework for these conversations (Figure 2). This framework em-
phasizes transparent communication about evidence quality while avoiding both false reassur-
ance and disproportionate alarm (Louwen et al., 2025; Szubert et al., 2025). Key principles
include (Elwyn et al., 2012; Legare et al., 2008):

(1) Acknowledge the confusion: Patients have valid reasons for concern given governmental
warnings (Horton, 2025; Pearson and Ledford, 2025). Dismissing these concerns alien-
ates patients (Covello et al., 2001; Leask et al., 2010). Begin by validating uncertainty
while promising to explain the evidence (Elwyn et al., 2012).

(2) Explain study quality differences: Most patients do not understand sibling-control de-
signs (Ahlqvist et al., 2024; Okubo et al., 2026; Sjolander and Zetterqvist, 2017). Use
accessible language: “The best studies compared siblings where one was exposed to
paracetamol and the other wasn’t. Since siblings share genes and family environment,
this controls for factors that confused earlier studies. These studies found no connec-
tion” (Ahlqvist et al., 2024; Okubo et al., 2026).

(3) Distinguish association from causation: Many patients misunderstand that correlation
does not imply causation (Guyatt et al., 2008; Schiinemann et al., 2019). Use concrete
examples: “Women who use paracetamol during pregnancy often have fevers or pain.
These conditions might affect development regardless of medication. The sibling stud-
ies showed the medication itself isn’t the problem” (Ahlqvist et al., 2024; Okubo et al.,
2026; VanderWeele and Ding, 2017).
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(4) Present risks of untreated conditions: Do not just emphasize medication safety. Explain
established harms from untreated fever and pain (Bjelland et al., 2003; Dreier et al.,
2014; Polifka and Friedman, 2002). Use specific examples: “Untreated fever in early
pregnancy increases risk of neural tube defects. These cause spina bifida. This risk is
well-established, unlike uncertain medication risks” (Polifka and Friedman, 2002).

(5) Cite professional consensus: Emphasize that ACOG, SMFM, RCOG, and EMA all af-
firm paracetamol safety (BJOG, 2025; Louwen et al., 2025; EMA, 2025; Szubert et al.,
2025). This provides institutional credibility: “Every major medical organization world-
wide agrees paracetamol is safe for pregnancy when used appropriately” (Louwen et
al., 2025; EMA, 2025; Szubertt et al., 2025).

(6) Employ shared decision-making: Present evidence but respect autonomy (Charles et al.,
1997; Elwyn et al., 2012). “Given this evidence, how do you feel about using paraceta-
mol if needed?” allows patients to integrate information with their values (Charles et
al., 1997).

(7) Provide clear guidance on use: “For fever, treat promptly with paracetamol. For pain,
use the lowest dose that helps, for the shortest time needed” (Louwen et al., 2025; Luxey
et al., 2025; Szubert et al., 2025). This follows professional guidelines (Louwen et al.,
2025; Szubert et al., 2025).

SEPTEMBER 2025 CONTEXT: GOVERNMENTAL WARNING VS. SCIENTIFIC CONSENSUS ON PARACETAMOL SAFETY

PRECAUTIONARY COMMUNICATION PRINCIPLE
Core Elements for Clinical Conversations:

1. ACKNOWLEDGE CONFUSION 4, PRESENT ESTABLISHED RISKS OF UNTREATED CONDITIONS
"l understand you've heard confusing information. Let me explain what "Untreated fever increases risks of birth defects. Untreated pain affects

the best scientific evidence shows." maternal mental health."
2. EXPLAIN STUDY QUALITY DIFFERENCES 5. EMPHASIZE PROFESSIONAL CONSENSUS "All major medical
"The highest-quality studies, comparing siblings, found no connection organizations agree paracetamol is safe when used appropriately."
once we account for genetic factors." 6. SHARED DECISION-MAKING
3. DISTINGUISH ASSOCIATION FROM CAUSATION "Given this evidence, what feels right for your situation?"
"Some studies found associations, but these were explained by other 7. WHEN TO USE "For fever: treat promptly. For pain: use lowest
factors, not the medication itself." effective dose for shortest time needed."

PREVENTS H;'-\RM FROM: MAINTAINS:
» Untreated fever ¢ Evidence-based practice

* Untreated pain * Patient trust
* Maternal anxiety ¢ Clinical autonomy
* Alarm * Understanding

OPTIMAL MATERNAL-FETALOUTCOMES
* Appropriate fever treatment preventing malformations
» Adequate pain management supporting maternal wellbeing
¢ Informed patient autonomy respecting individual values
¢ Trust in evidence-based medicine maintained

Figure 2: Precautionary Communication Principle for navigating paracetamol-autism controversy. Evi-
dence-based framework integrating epidemiological hierarchy (sibling-controlled studies: Ahlqgvist et al.
2024, n = 2.48 million; Okubo et al. 2026, n = 200,000), professional consensus (ACOG, SMFM, RCOG,
EMA 2025 statements), and shared decision-making principles. Context: September 2025 governmen-
tal warnings contradicted scientific consensus; framework addresses political-scientific discordance
while preserving clinical autonomy and patient agency. ACOG: American College of Obstetricians and
Gynecologists; EMA: European Medicines Agency; RCOG: Royal College of Obstetricians and Gynae-
cologists; SMFM: Society for Maternal-Fetal Medicine
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Broader implications for evidence-based medicine

The September 2025 events threaten evidence-based medicine’s foundation (Horton, 2025;
Louwen et al., 2025; Pearson and Ledford, 2025; Szubert et al., 2025). If governmental author-
ities can override scientific consensus with categorical warnings based on selective evidence,
the entire enterprise of evidence-based practice is jeopardized (Jasanoff, 2013; Sackett, 1998).
Evidence-based medicine rests on hierarchies of evidence quality and systematic assessment of
bias (Guyatt et al., 2008; Sackett, 1998; Schiinemann et al., 2019). Sibling-controlled studies
represent methodological innovation specifically designed to address confounding that plagues
conventional observational studies (Sjolander and Zetterqvist, 2017). Dismissing such studies
in favor of lower-quality evidence with greater potential for bias represents a fundamental re-
jection of evidence-based principles (Guyatt et al., 2008; Schiinemann et al., 2019).

The September 2025 announcement also threatens trust in regulatory institutions (Jasanoff,
2013). The FDA'’s credibility depends on scientific independence from political pressure (Jas-
anoff, 2013). When FDA statements diverge from White House messaging, this creates institu-
tional confusion (Horton, 2025; Pearson and Ledford, 2025; FDA, 2025). Future administra-
tions inheriting this precedent may similarly override scientific consensus (Jasanoft, 2013).

The MMR crisis taught that restoring trust after it erodes is extraordinarily difficult (Dube
et al., 2015; Jansen et al., 2003; Larson et al., 2011; Salmon et al., 2006). Vaccination rates
declined sharply after Wakefield’s paper and took years to recover (Jansen et al., 2003). Some
communities never fully recovered (Dube et al., 2015; Salmon et al., 2006). The September
2025 events risk similar lasting damage to trust in prenatal medication guidance (Louwen et al.,
2025; Szubert et al., 2025).

What should have been done: Learning from MMR

The MMR experience offers clear lessons that were ignored in September 2025 (Balog-
Way and McComas, 2025; Leask et al., 2010; Leask and Chapman, 1998). Effective crisis com-
munication requires (Covello et al., 2001; Leask et al., 2010; Leask and Chapman, 1998):

e FEarly engagement: Professional organizations should have engaged proactively before
governmental announcement (Leask et al., 2010; Leask and Chapman, 1998). ACOG
and SMFM issued rapid responses (Louwen et al., 2025; Szubert et al., 2025). Pre-emp-
tive communication might have prevented crisis (Leask and Chapman, 1998).

o  Emphasize methodological quality: Public communication should explain why sibling-
controlled studies provide better evidence than conventional studies (Ahlqvist et al.,
2024; Okubo et al., 2026; Sjolander and Zetterqvist, 2017). This requires accessible
language (Covello et al., 2001; Elwyn et al., 2012).

e Address emotions alongside facts: Parents concerned about autism deserve empathy,
not dismissal (Covello et al., 2001; Leask et al., 2010). Effective messaging validates
concerns while explaining evidence (Covello et al., 2001).

o Avoid false balance: Media must distinguish political claims from scientific consensus
(Balog-Way and McComas, 2025; Boykoff and Boykoff, 2004; Dixon and Clarke,
2013). Journalists should consult independent methodologists, not just political figures
and advocacy groups (Boykoff and Boykoff, 2004).

e Maintain institutional credibility: Regulatory agencies must resist political pressure
(Jasanoff, 2013). The FDA’s measured advisory contrasting with White House warn-
ings exemplifies this tension (Horton, 2025; Pearson and Ledford, 2025; FDA, 2025).
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Limitations of this analysis

This review acknowledged several limitations. First, as a narrative review analyzing real -
time events, we could not employ systematic review protocols with prospective registration
(Green et al., 2006). The September 2025 events remain ongoing. Additional information may
emerge (Brownson et al., 2009). Long-term impacts on patient behavior, clinical practice, and
public trust cannot yet be quantified (Eysenbach, 2009). Media analysis remains preliminary
(Eysenbach, 2009; Ramos, 2025). Second, English language restriction may exclude relevant
international perspectives (Morrison et al., 2012). Third, authors’ interpretation of events nec-
essarily involved subjective judgment (Greenhalgh et al., 2018). However, the core findings are
not subjective. Governmental warnings contradict the highest-quality evidence and replicate
MMR communication failures (Ahlqvist et al., 2024; Horton, 2025; Louwen et al., 2025; Okubo
et al., 2026; Pearson and Ledford, 2025; Szubert et al., 2025). These are documentable facts
(Ahlqgvist et al., 2024; Horton, 2025; Okubo et al., 2026; Pearson and Ledford, 2025). Fourth,
our review was concentrated almost exclusively on autism/ADHD and public communication,
with minimal discussion of other fetal outcomes despite their relevance to overall risk-benefit
assessment (e.g., hepatotoxicity (Wu et al., 2023; Yoon et al., 2016), renal effects (Dathe et al.,
2019; Leverrier-Penna et al., 2021), endocrine disruption (Jegou, 2015; Tadokoro-Cuccaro et
al., 2022)). Fifth, the mechanistic and experimental data on potential neurotoxicity (e.g., OS,
endocannabinoid disruption, endocrine and epigenetic pathways) are briefly mentioned, alt-
hough these are heavily emphasized in precautionary arguments and recent reviews (Biihrer et
al., 2021; Caballero et al., 2007; Gervin et al., 2017; Liew and Ernst, 2021; Wu et al., 2023).
Moreover, animal and translational studies that suggest plausible neurodevelopmental effects
at doses close to the therapeutic range were briefly mentioned in relation to “biological plausi-
bility,” whereas recent experimental literature points to specific mechanistic hypotheses (e.g.,
CBI1 modulation, OS, sex-specific prefrontal transcriptomic changes, epigenetic programming)
deserve more neutral discussion (Philippot et al., 2018). Sixth, the focus on US political dy-
namics may limit international relevance.

CONCLUSION

The September 2025 governmental warning against paracetamol use in pregnancy repeats
the communication failures of the MMR -autism crisis. Despite decades of evidence on effective
risk communication, authorities issued categorical warnings that contradict scientific consen-
sus, relied on low-quality studies while dismissing high-quality evidence, used alarmist rheto-
ric, and failed to consider harms of inaction. The strongest evidence, two sibling-controlled
studies covering nearly 2.7 million children, shows no causal link between prenatal paracetamol
exposure and neurodevelopmental disorders once confounding is addressed. All major medical
organizations affirm paracetamol’s safety when used appropriately, and even the FDA
acknowledged that causality has not been established. At the same time, the risks of untreated
maternal fever and pain are well documented, including increased risks of congenital anomalies
and maternal mental health disorders, and no safer alternatives exist. Advising avoidance forces
pregnant individuals into harmful choices. Clinicians must respond through evidence-based
shared decision-making, clearly distinguishing association from causation, presenting balanced
risks of action and inaction, and referencing high-quality evidence and professional consensus.
The episode highlights broader implications: political interference can undermine evidence-
based medicine; lessons from past crises are not automatically applied; policymakers remain
vulnerable to communication failures; and professional organizations play a critical role in de-
fending scientific standards. Research should assess impacts on patient behavior, pregnancy
outcomes, and communication strategies, while further studies could strengthen causal infer-
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ence. Most importantly, the episode emphasizes the need for regulatory independence, institu-
tional safeguards, and public understanding of science. As with the MMR crisis, failure to pro-
tect evidence-based practice risks preventable harm, this time potentially unfolding more rap-

idly.
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