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ABSTRACT
Background and objective While paracetamol
exposure in pregnancy and early infancy has been
associated with asthma, it remains unclear whether this
is confounded by respiratory tract infections, which have
been suggested as an alternative explanation. We
undertook a systematic review and meta-analysis of
longitudinal studies that reported the association
between paracetamol exposure during pregnancy or
infancy and the subsequent development of childhood
asthma (≥5 years).
Methods Two independent researchers searched the
databases EMBASE and PUBMED on 12 August 2013
for relevant articles using predefined inclusion and
exclusion criteria. Study quality was assessed and results
were pooled using fixed effect models or random effect
models when moderate between-study heterogeneity
was observed. We explicitly assessed whether the
observed associations are due to confounding by
respiratory tract infections.
Results Eleven observational cohort studies met the
inclusion criteria. Any paracetamol use during the first
trimester was related to increased risk of childhood
asthma (5 studies, pooled OR=1.39, 95% CI 1.01 to
1.91) but there was marked between-study heterogeneity
(I2=63%) and only one of these studies adjusted for
maternal respiratory tract infections. Increasing frequency
of use of paracetamol during infancy was associated with
increased odds of childhood asthma (3 studies, pooled
OR=1.15, 95% CI 1.00 to 1.31 per doubling of days
exposure), but in these same three studies adjusting for
respiratory tract infections reduced this association
(OR=1.06, 95% CI 0.92 to 1.22).
Discussion The association during early pregnancy
exposure was highly variable between studies and
exposure during infancy appears to be moderately
confounded by respiratory tract infections. There is
insufficient evidence to warrant changing guidelines on
early life paracetamol exposure at this time.

INTRODUCTION
Asthma is a chronic condition affecting some 300
million people worldwide and is characterised by
episodes of breathlessness, chest tightness and
reduced quality of life.1 There has been an increase
in global levels of asthma and observational studies
have tried to identify the causes of this rising preva-
lence.2 Increasing pollution levels,3 obesity, dietary
change,4 5 and the hygiene effect6 have been identi-
fied as possible risk factors, although the evidence
to support these remains controversial.7–9

Paracetamol, a widely used analgesic and antipyr-
etic, has historically been considered to be safe in
both pregnancy and young children. However, para-
cetamol has recently been identified as a possible
cause for the current asthma epidemic.10

Paracetamol replaced aspirin as analgesic of choice
in the 1990s when aspirin was found to be asso-
ciated with Reyes syndrome.11 An ecological study
demonstrated that increasing use of paracetamol
was associated with increasing prevalence of
asthma.12 Cohort studies have also demonstrated
that paracetamol exposure is associated with an
increased incidence of asthma.13–15 Induction of
asthma by paracetamol is biologically plausible, as
paracetamol has been found to deplete glutathione,
a key airway antioxidant.16 Given this accumulating
evidence of association, the high burden of disease
caused by asthma, and the prevalence of use of para-
cetamol, the continued use of paracetamol, particu-
larly in paediatric medicine has been questioned.17

An alternative explanation for the paracetamol/
asthma association is that it is due to confounding

What is already known on this topic

▸ Use of paracetamol in pregnancy and early life
has been implicated as a cause of asthma,
leading some to question the continued use of
paracetamol.

▸ Paracetamol is commonly used to treat
respiratory tract infections, a known risk factor
for childhood asthma.

▸ It remains unclear if paracetamol causes
asthma, or whether the observed association is
due to confounding by respiratory tract
infections.

What this study adds

▸ This review demonstrated that the association
between paracetamol exposure in pregnancy
and childhood asthma varies greatly between
studies for unknown reasons.

▸ While paracetamol use in infancy is associated
with an increased risk of asthma later in
childhood, this appears to be confounded by
respiratory tract infections.
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by indication. Fever and pain caused by respiratory tract infec-
tions leads to increased paracetamol use,18 and it is well estab-
lished that early life respiratory tract infections, particularly
those caused by rhinoviruses and respiratory syncytial viruses,19

are associated with asthma. Furthermore, both recurrent mater-
nal colds20 and febrile infection21 during pregnancy have been
associated with increased risk of asthma in the child. The uncer-
tainty concerning the paracetamol–asthma association has led to
numerous calls for randomised control trials (RCTs) to be con-
ducted,22–24 however a search of clinical trials websites reveals
that no RCTs are currently underway to assess whether use of
paracetamol in pregnancy or infancy causes asthma. Given the
ethical and logistical concerns, an effective trial to address this
issue may never be conducted, making balanced interpretation
of the results from high quality cohort studies essential.

The purpose of this review was to evaluate the available evi-
dence from cohort studies on the association between paraceta-
mol exposure and asthma in childhood. To do this, we have: (1)
included only studies of childhood asthma after the age of
5 years, as diagnosis of asthma before this age is problematic25;
and (2) examined the evidence that any association could be
due to confounding by respiratory tract infections by comparing
crude and adjusted associations separately, both of which previ-
ous reviews on this topic have failed to do. Lower ORs after
adjusting for respiratory tract infections would suggest that the
association between paracetamol and asthma is confounded by
respiratory tract infections.

METHODS
We performed a systematic review of published studies and a
meta-analysis of longitudinal studies, either observational or
controlled trials, according to the MOOSE26 and PRISMA27

guidelines.

Search strategy
A systematic search for journal articles written in English was
conducted using the medical databases EMBASE from January
1971 to August 2013, and PUBMED from January 1967 to
August 2013. The search strategy in PUBMED was developed
from the MeSH terms ‘acetaminophen’ and ‘asthma’, while the
search strategy in EMBASE was developed from the terms ‘para-
cetamol and asthma’ according to the interfaces of the data-
bases, that is, PUBMED using MeSH headings and EMBASE
using advanced search options (see online supplement). Search
results were compared to previous systematic reviews for
completeness.

Inclusion/exclusion criteria
Prospective and retrospective longitudinal studies of incident
asthma were included, while cross-sectional and case–control
studies were excluded. To assess the effect of paracetamol expos-
ure on the incidence of asthma, only studies that examined
exposure to paracetamol during pregnancy and/or during the
first 2 years of life, and included asthma outcomes after age
5 years were included in the review. The neonatal period up to
the first 2 years of life is a critical stage for lung development,28

and exposures during this time window have the potential to
have a substantial impact on respiratory health.

Outcome ascertainment needed to be established by doctor
diagnosis, medical records or structured questionnaires. Finally,
studies had to include some measure of association to be
included in the meta-analysis, for example ORs. Non-English
studies and studies not reporting original data (eg, reviews) were
also excluded.

Data extraction
Two researchers (MC and Dian Xu) independently reviewed
titles and abstracts, and where necessary full articles, to deter-
mine if they met the inclusion criteria as described above. There
was agreement on all articles with regard to the inclusion cri-
teria. For each study, information regarding authorship, year of
publication, study population, country of study, study design,
outcomes assessed was extracted. In addition the timeline at
which measurement for paracetamol exposure took place was
included in the data. If more than one category of paracetamol
exposure was reported, all categories were included in the
extracted data. Finally, information relating to confounding vari-
ables adjusted for in the studies was also extracted. Measures of
association (ORs) and their 95% CIs were extracted using data
reported in the publications. Where measures of associations
were presented as risk ratios, these were taken as approxima-
tions of ORs provided the incident risk was less than 20%.29

Authors for one study30 were contacted and asked to re-analyse
their data and present ORs.

Study quality assessment
Two authors (AJL and MC) used the Newcastle–Ottawa quality
assessment scale (NOS) (online supplementary table S1) for
cohort studies to guide the assessment of the quality of included
studies. We chose only those domains that were most appropri-
ate to the current topic.

Statistical analysis
The odds of asthma in childhood after paracetamol intake
during pregnancy or infancy were compared to the odds of
asthma in childhood without exposure to paracetamol during
the same time period. Both the unadjusted and adjusted esti-
mates were extracted for each study, as well as what was
adjusted for. The extracted estimates were stratified according
to: (1) population exposed (expectant mother or infant); (2) tri-
mester of pregnancy; (3) adjustment for respiratory tract infec-
tions; and (4) increasing use of paracetamol use and any use of
paracetamol (for infancy analyses). Adjusted analyses combined
different potential confounders including respiratory tract infec-
tions. Homogeneity between studies was assessed using the I2

statistic.31 Fixed effect (inverse variance) meta-analysis models
were used when there was minimal evidence of heterogeneity in
all subgroups, while random effect models were used if the I2

value was between 30% and 80% for one or more effect esti-
mates. All analyses were conducted using Stata V.12.

RESULTS
A total of 1192 citations were identified, and of these, 1140
studies were discarded after reviewing the titles and abstracts
(figure 1, and see online supplementary table S2 for citations of
all excluded studies), leaving 52 articles for full text review. A
total of 31 studies were excluded on the basis of study design.
Five cohort studies,23 32–35 that measured wheeze outcomes
before the age of 5 years, two cohort studies that measured
paracetamol exposure during adulthood,36 37 and three
RCTs,38–40 that did not measure incident asthma were subse-
quently excluded. Of the remaining 11 studies (representing 10
cohorts) included in the meta-analysis, all were observational
cohort studies, five measured paracetamol exposure during preg-
nancy,13 41–44 one measured exposure during both pregnancy
and infancy,14 and five measured exposure during
infancy15 30 45–47 (table 1). The age at which outcome of
asthma was measured ranged from 5 to 10 years. Assessment of
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exposure was generally performed in an adequate manner, while
adjustment for early childhood respiratory infections was more
uniformly performed by those studies evaluating paracetamol
exposure during infancy than pregnancy. More details concern-
ing the quality assessment of the include studies can be found in
the online supplementary table S1.

Association between paracetamol exposure during
pregnancy and asthma in the child
In the five studies reporting paracetamol exposure during the
first trimester of pregnancy, there was an increased odds of
asthma in children (pooled OR=1.39, 95% CI 1.01 to 1.91),
however there was high between-study heterogeneity of this
effect (I2=64.2%, p=0.03; figure 2). Only two studies exam-
ined paracetamol exposure during the second trimester of preg-
nancy and the results were quite disparate (OR=1.06, 95% CI
0.92 to 1.22 for one study43; and OR=2.15, 95% CI 1.18 to
3.91 for the other44; I2=80%, figure 3). A weak association
between paracetamol exposure during the third trimester of
pregnancy and childhood asthma was shown by two studies
(pooled OR=1.17, 95% CI 1.04 to 1.31, figure 2), while the
three other studies that examined paracetamol exposure during
the second and third trimester showed a stronger association

(pooled OR=1.49, 95% CI 1.37 to 1.63, figure 2). There was
significant heterogeneity among the three studies that assessed
associations with paracetamol use through the entire pregnancy
(Andersen et al,13 OR=1.65, 95% CI 1.17 to 2.32; Rebordosa
et al,43 OR=1.22, 95% CI 1.11 to 1.34; Kang et al,42

OR=0.74, 95% CI 0.5 to 1.09; I2=89%), so results were not
pooled (figure 3).

Only one study adjusted for respiratory tract infections during
pregnancy.44 It was found that adjusting for a range of factors,
including respiratory tract infections, attenuated the association
between paracetamol exposure in both early and late pregnancy
and asthma in the child (see online supplementary figure S1). As
a substantial number of variables were adjusted for, it is not
clear what proportion of this attenuation of association was due
to confounding by respiratory infections.

Association between paracetamol intake during infancy and
asthma in childhood
Of the six studies that compared paracetamol intake up to the
first 2 years of life and asthma outcomes, three classified para-
cetamol exposure according to frequency of intake (all expres-
sing the results as per doubling of days of intake) (table 1). In
the crude analysis there was a weak positive association between

Figure 1 Flow chart of study
identification.
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Table 1 Cohort studies evaluating the association between paracetamol and asthma in childhood

Author, year Study Study type Follow up
Population
(sample size) Exposure classification Measurement of asthma

No. of
cases *Confounders adjusted for

Källén, 201341 Swedish Medical Birth Register Retrospective
cohort

2–10 years Sweden
685 015

Prescription-based use of
paracetamol during
pregnancy

Minimum of 5
anti-asthmatic drug
prescriptions

43 127 Year of birth, parity, BMI, maternal age and
smoking

Andersen, 201213 Danish Medical Birth Registry Retrospective
cohort

2–13 years Denmark
197 060

Prescription-based use of
paracetamol during
pregnancy

Anti-asthmatic drug
prescription and hospital
diagnosed asthma

24 506 Gender, birth order, maternal smoking, maternal
asthma, maternal age at delivery, maternal use
of antibiotics, BMI, delivery mode, year of birth,
county of residence, gestational age

Kreiner-Møller,
201245

The Copenhagen
Prospective Study on Asthma in
Childhood (COPSAC)

Prospective
cohort

7 years Denmark
411

Days of paracetamol intake
up to 12 months of age

Doctor diagnosed asthma 47 Concurrent lower respiratory tract infections

Bakkeheim, 201114 Environment and Childhood
Asthma Study (ECA)

Prospective
cohort

10 years Norway
1016

Any paracetamol use during
pregnancy and up to
6 months of age

Doctor diagnosed asthma,
clinical signs and asthma
medication

303 Gender, respiratory tract infections

Lowe, 201046 Melbourne Atopy Cohort study
(MACs)

Prospective
cohort

7 years Australia
620

Days of paracetamol intake
up to 2 years

Doctor diagnosed asthma 148 Gender, older siblings, parental history of asthma
or eczema, respiratory tract infection

Schnabel, 201030 Influences of Lifestyle related
Factors on the Immune System
and the Development of Allergies
in Childhood (LISA)

Prospective
cohort

6 years Germany
2296

Number of paracetamol
treatments from 6 to
24 months of age

Doctor diagnosed asthma 271 Respiratory tract infections, sex, parental
education, study region.

Wickens, 201015 New Zealand Asthma and Allergy
Cohort Study

Prospective
cohort

5–6 years New Zealand
914

Any paracetamol use from
birth to 15 months

Doctor diagnosed asthma 201 Gender, antibiotic use, maternal age, parental
history of asthma, eczema or hay fever,
socioeconomic status, respiratory tract infections,
parity, siblings

Shaheen, 201052

and Shaheen,
200544

Avon Longitudinal Study of
Parents and Children (ALSPAC)

Prospective
cohort

7 years UK
11 438 and
8511

Days of paracetamol intake
during pregnancy and up to
6 months of age

Doctor diagnosed asthma,
self-reported wheeze

1106
and
1062

Partner’s paracetamol use, postnatal paracetamol
use
Gender, maternal asthma, maternal age, multiple
pregnancy, maternal smoking, parity, mother’s
education level, mother’s ethnicity, and 24 other
factors

Kang, 200942 Prospective
cohort

6 years USA
1.505

Days and dosage of
paracetamol intake during
pregnancy

Doctor diagnosed asthma,
self-reported wheeze

226 Maternal ethnicity and allergy, childhood
respiratory tract infections, exposure to tobacco
antibiotic use and 8 other factors

Rebordosa, 200843 Danish National Birth Cohort
study (DNBC)

Prospective
cohort

7 years Denmark
12 733

Quantity of paracetamol
taken during pregnancy

Doctor diagnosed asthma,
self-reported persistent
wheeze, late onset
wheezing

2240 Gender, antibiotic use during pregnancy,
exposure to tobacco smoke, social class
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paracetamol intake during infancy and asthma in childhood
(figure 4).

Four studies compared asthma outcomes between children
that did not take any paracetamol during the first 2 years of life
and those that took any paracetamol during the same period; a
weak positive association between any paracetamol intake and
asthma was observed (pooled OR=1.22; 95% CI 1.11 to 1.34,
see online supplementary figure S2).

All but one of the studies47 examining the days of paraceta-
mol exposure during infancy adjusted for respiratory tract infec-
tions in the child. However, it should be noted that some
studies adjusted for other variables in addition to respiratory
tract infections, which might have influenced the results.
Adjusting for respiratory tract infections caused a moderate
attenuation of the association between frequency of paracetamol
intake and childhood asthma (unadjusted pooled OR=1.15,
95% CI 1.00 to 1.31; adjusted pooled OR=1.06, 95% CI 0.92

Figure 2 Crude association between
paracetamol intake (any vs none) at
various stages in pregnancy and
asthma in childhood. Effects estimated
using a random effects model. *Risk
ratios used as approximations of ORs.
p Value: test for homogeneity.

Figure 3 Crude association between
paracetamol intake (any vs none)
during second trimester and any use in
pregnancy and asthma in childhood.
*Risk ratios used as approximations of
ORs.
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to 1.22; figure 4). Adjustment for respiratory tract infections
also reduced the strength of association between any versus no
paracetamol intake in infancy, in the three studies that reported
both crude and adjusted results (crude pooled OR=1.59, 95%
CI 1.13 to 2.23; adjusted pooled OR=1.41, 95% CI 0.96 to
2.08; figure 5). There was no heterogeneity within these pooled
results for paracetamol intake during infancy.

DISCUSSION
Overall, the evidence from this systematic review suggests an
association between paracetamol exposure during infancy and
increased risk of asthma in childhood.

However, we also found some evidence that the association
between paracetamol and asthma attenuated after adjusting for
respiratory tract infections during infancy, supporting the
concept that these associations are, at least in part, due to con-
founding by indication. This was particularly evident from the
analysis of increasing frequency of paracetamol exposure in
infancy, where all of the studies adjusted for respiratory tract
infections separately.30 45 46 While there was an association
between increasing frequency of paracetamol exposure and
asthma before adjusting for respiratory tract infections
(OR=1.15, 95% CI 1.00 to 1.31), this association essentially
disappeared when adjusted for respiratory tract infections

Figure 4 Association between
frequency of paracetamol intake during
infancy (expressed per doubling of
days of exposure) and asthma in
childhood before and after adjustments
for respiratory tract infections. Effects
estimated using fixed effects model.
*Kreiner-Møller et al45—no
adjustments. Lowe et al46—infant’s
sex, parental history of asthma, and
presence of older siblings at time of
birth. Schnabel et al30—gender, age at
follow-up, parental history of asthma,
study region. p Value: test for
homogeneity.

Figure 5 Association between
paracetamol intake during infancy (any
vs none) and asthma in childhood
before and after adjustments for
respiratory tract infections. Effects
estimated using fixed effects model.
*Variables adjusted for before
adjustment of respiratory tract
infection (RTI): Schnabel et al30—
gender, age at follow-up, parental
history of asthma, study region;
Bakkeheim et al14—gender; Wickens
et al15—unadjusted. Variables
adjusted for with RTI: Wickens
et al15—gender, parental history of
asthma, siblings, antibiotic use,
maternal smoking, household smoking,
location, New Zealand deprivation
index, birth weight, maternal age. p
Value: test for homogeneity.
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(adjusted OR=1.06, 95% CI 0.92 to 1.22), making it unlikely
that that paracetamol is a clinically important risk factor for
asthma. In contrast, it was unclear whether respiratory tract
infections of the mother during pregnancy changed the esti-
mates, as only one study adjusted for maternal respiratory tract
infections,44 but did so whilst simultaneously adjusting for a
number of other potential confounders.

Strengths and weaknesses
This review summarises the current evidence on the association
between paracetamol exposure and asthma from observational
cohort studies. Among the observational study designs, cohort
studies provide the strongest evidence of an association between
exposure and outcome as cohort studies minimise the possibility
that recall bias or reverse causation could have influenced the
findings. However, as with all results based on observational
studies, we cannot exclude the possibility of confounding
having biased the results.48 One of the main concerns raised is
that the association between paracetamol and asthma may be
due to confounding by respiratory tract infections. Unlike some
of the previous systematic reviews49–51 on this topic, we have
explicitly addressed this issue and have found evidence to
support the presence of moderate confounding by respiratory
tract infections. Unfortunately, we could not fully assess the con-
founding effect of respiratory tract infections on the association
between paracetamol exposure and asthma outcomes, as some
studies did not adjust for these infections, while others did not
report the individual effect of adjusting for respiratory
infections.

We have attempted to standardise both the asthma outcome
and exposure classification in this review as much as is feasible.
Specifically we have only assessed asthma outcome after the age
of 5 years, as diagnosis of asthma prior to this age is very diffi-
cult. In contrast, all previous reviews49–51 have tended to
combine early life wheeze and asthma as outcomes. We have
also pooled results according to specific paracetamol exposure
windows (trimester and infancy), whereas previous reviews have
combined different exposure classifications. Given the varying
results seen for exposure during pregnancy it appears to be
quite important to do so.

There were only a limited number of studies for each expos-
ure period, which created a number of limitations. First, the
small number of studies and included participants reduced the
statistical power of the review and has led to imprecision in
some of the pooled estimates of associations. Second, quantita-
tive assessment of publication bias could not be undertaken
because of the small number of studies within each exposure
classification. As with all systematic reviews there is a possibility
of publication bias, and this could have resulted in an overesti-
mate of the association between paracetamol exposure and
asthma. However gross publication bias does not seem likely
because studies reporting both positive and negative relation-
ships have been published.

While the results for the associations between exposure
during infancy and childhood asthma were quite consistent,
there was marked heterogeneity among the studies looking at
the associations with exposure during pregnancy. We considered
using meta-regression techniques to identify the discrepant find-
ings, but there was an insufficient number of studies to do so.

While the study by Kang et al42 showed discrepant results
from the other studies, it seems to be of high quality. Some of
the heterogeneity between Kang et al and the remaining studies
may be due to differences in the ascertainment of the exposure
to paracetamol, and the wide variation in the proportion of

expectant mothers taking paracetamol during pregnancy. The
lowest prevalence of exposure to paracetamol during pregnancy
was reported in Bakkeheim et al (6%),14 where exposure was
retrospectively recalled on the maternity ward. In contrast,
Kang et al42 observed that 69% of mothers took paracetamol
during pregnancy; use of paracetamol was ascertained both at
24 weeks gestation and within 1 month of birth, using detailed
questioning. In addition, Kang et al included a high proportion
of pregnant women with asthma (47%), in part because they
recruited all mothers with asthma and only a random sample
(62%) of mothers without asthma. These differences may have
influenced this study’s findings

Confounding by respiratory tract infections
All studies that adjusted for early life respiratory tract infections
found a reduction in the association between paracetamol
exposure and subsequent childhood asthma. It remains unclear
if maternal infection during pregnancy could confound the asso-
ciation between maternal paracetamol exposure and asthma
outcome. Only one study has adjusted for maternal infections,44

and when these authors did so, they also adjusted for a range of
other factors at the same time.

To untangle effects of respiratory tract infections, the stron-
gest evidence comes from those few observational studies that
have examined the effect of paracetamol given for non-
respiratory indications. To date, only two studies30 46 have done
this and significantly, both have failed to identify an increased
risk of asthma associated with paracetamol given to infants for
non-respiratory reasons. Future studies are required to confirm
that the association between paracetamol and asthma is con-
founded by respiratory tract infections, and they should include
assessment of the indication for paracetamol use.46

Existing RCT evidence
Conducting RCTs offers the potential to produce the most
definitive evidence to confirm or refute whether paracetamol
may harm children’s respiratory health.

We identified three RCTs in the literature, but none of these
studies evaluated the effect of paracetamol and the incidence of
asthma; instead the study population was children with existing
asthma. Lesko and Mitchell38 randomised participants to receive
either paracetamol or ibuprofen and monitored for adverse
effects; they found, in a subgroup analysis, higher
asthma-related hospitalisations among users of paracetamol than
ibuprofen. However, it is not clear whether this is due to a pro-
tective effect of ibuprofen against severe exacerbations of
asthma or an increased risk due to paracetamol. This study was
not designed specifically to assess the effect of these medicines
on asthma, and combined asthma and bronchiolitis as outcome
measures. Kodgule et al39 examined airway resistance between
children randomised to receive paracetamol or placebo and
found that paracetamol increased airway resistance. Soferman
et al40 assessed the effect of a single therapeutic dose of para-
cetamol in 42 asthmatic children and matched healthy controls,
and found that paracetamol did not and they should include
assessment of the indication for paracetamol use.

Conducting an RCT to determine if paracetamol intake influ-
ences incidence of asthma would be difficult to undertake. A
placebo control arm in such trials is likely to be met with ethical
restrictions and participants in the placebo arm are unlikely to
be compliant. A possible solution would be to use an ibuprofen
control arm, but any effects seen might be due to a reduction in
the risk caused by ibuprofen rather than an increase in risk
caused by paracetamol. It would appear that the results of such
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a trial are years, if not decades, away from being available, and
may never be conducted. This makes balanced interpretation of
the results from high quality cohort studies essential.

Comparison with previous systematic reviews
Unlike previous reviews,49–51 we found weak evidence to
support an association between paracetamol use in childhood
and incident asthma. This difference in findings is due, in part,
to the studies included in this review in comparison to past
reviews. The review by Etminan et al51 combined the findings
of the cohort studies with cross sectional studies, with the latter
dominating the overall findings, whereas in this review we only
included cohort studies. In addition, our review also included
three studies13 41 45 that had not been published at the time of
previous reviews by Etminan et al51 and Eyers et al,50 or were
missed30 due to a lack of a systematic review by Garcia-Marcos
et al.49 Furthermore, we focused on asthma measured after the
age of 5 years rather than wheeze symptoms. Finally, we exam-
ined the effect of adjusting for respiratory tract infections and
found that doing so reduced the strength of association between
frequency of paracetamol exposure in infancy and childhood
asthma.

CONCLUSION
The evidence of an association between early life paracetamol
and asthma is often overstated, and there is currently insufficient
evidence to support changing guidelines in the use of this medi-
cine. Further well designed clinical trials and/or cohort studies
are required to definitely answer this question. Respiratory tract
infections appear to confound this association and it is essential
that this be accounted for in future observational studies. Future
studies should also assess the effect of paracetamol exposure on
lung function outcomes given that paracetamol is proposed to
induce oxidative stress on the airway.
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