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Abstract
Background—The pulmonary antioxidant
glutathione may limit airway inflamma-
tion in asthma. Since paracetamol (aceta-
minophen) depletes the lung of
glutathione in animals, a study was under-
taken to investigate whether frequent use
in humans was associated with asthma.
Methods—Information was collected on
the use of analgesics as part of a popula-
tion based case-control study of dietary
antioxidants and asthma in adults aged
16–49 years registered with 40 general
practices in Greenwich, South London.
The frequency of use of paracetamol and
aspirin was compared in 664 individuals
with asthma and in 910 without asthma.
Asthma was defined by positive responses
to questions about asthma attacks, asthma
medication, or waking at night with short-
ness of breath. The association between
analgesic use and severity of disease
amongst asthma cases, as measured by a
quality of life score, was also examined.
Results—Paracetamol use was positively
associated with asthma. After controlling
for potential confounding factors the odds
ratio for asthma, compared with never
users, was 1.06 (95% CI 0.77 to 1.45) in
infrequent users (<monthly), 1.22 (0.87 to
1.72) in monthly users, 1.79 (1.21 to 2.65)
in weekly users, and 2.38 (1.22 to 4.64) in
daily users (p (trend) = 0.0002). This
association was present in users and non-
users of aspirin and was stronger when
cases with more severe disease were com-
pared with controls; amongst cases in-
creasing paracetamol use was associated
with more severe disease. Frequency of
aspirin use was not associated with
asthma when cases as a whole were
compared with controls, nor with severity
of asthma amongst cases. Frequent para-
cetamol use was positively associated with
rhinitis, but aspirin use was not.
Conclusions—Frequent use of paraceta-
mol may contribute to asthma morbidity
and rhinitis in adults.
(Thorax 2000;55:266–270)
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Production of reactive oxygen species and
nitric oxide by inflammatory cells is increased
in asthmatic individuals.1–3 This endogenous
oxidant burden, and inhaled oxidants such as
nitrogen dioxide, ozone and cigarette smoke,
may contribute to the pathogenesis of asthma
by causing epithelial damage and increasing
bronchial responsiveness.1 The epithelial lining

fluid of the airways contains antioxidants such
as ascorbic acid and á-tocopherol4 which may
defend the lung against oxidative stress and
thus limit the degree of airway inflammation in
asthma. It has been proposed that a declining
intake of dietary antioxidants has contributed
to the rise in asthma in recent decades.5

Glutathione (GSH), an antioxidant in its
reduced form, is present in very high concen-
trations in airway epithelial lining fluid.6

Animal studies indicate that GSH plays an
important role in preventing oxidative damage
to the lung,7 8 and levels of GSH in human air-
ways are increased in individuals exposed to
inhaled oxidants such as cigarette smoke6 and
nitrogen dioxide,9 suggesting a similar protec-
tive response. GSH may also be involved in
defence against the oxidative stress of asthma
inflammation, as levels of total10 and oxidised11

GSH were higher in the airways of adults with
mild asthma than in those of controls. Further-
more, the ability of GSH to downregulate the
transcription factor NF-êB,12 and the negative
association between alveolar GSH levels and
bronchial responsiveness seen in asthmatic
adults,10 suggest that higher levels of airway
GSH may limit the severity of asthma.

Aside from its function as a pulmonary anti-
oxidant, GSH plays a key role in the hepatic
detoxification of drug metabolites13 and stores
of GSH in the liver are depleted by the reactive
metabolite of paracetamol (acetaminophen).14

In animals administration of paracetamol also
depletes the lung of GSH in a dose dependent
fashion.15 16 We hypothesised that, if frequent
paracetamol ingestion has the same eVect in
humans, it could compromise pulmonary
defences against oxidative stress and contribute
to asthma morbidity.

Methods
As part of a population based case-control
study of asthma in young adults in South Lon-
don, primarily designed to investigate the role
of dietary antioxidants in asthma, we asked
participants to report how often they took
paracetamol and aspirin. The study was based
on 9709 individuals who responded to a survey
of asthma morbidity, conducted during au-
tumn 1996, in a random sample of adults aged
16–49 registered with 40 general practices in
Greenwich, South London.17

Individuals were defined as “asthmatic” if
they responded positively to any of the follow-
ing three screening questions: Have you been
woken by an attack of shortness of breath in the
last 12 months? Have you had an attack of
asthma in the last 12 months? Are you
currently taking any medicine for asthma?
These questions have been used previously to
define asthma in adults of this age18 and have
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been shown to be predictive of bronchial
hyperresponsiveness.19 Individuals who re-
sponded negatively to all three questions were
defined as “non-asthmatic”. The survey also
asked whether participants had nasal allergies
including hayfever. Those who responded
positively to this question were designated as
having “rhinitis”.

Among asthmatic individuals, severity was
measured in two ways: (1) by the frequency of
waking at night with asthma symptoms in the
previous month (mild (not woken at all); mod-
erately severe (woken twice a week or less); very
severe (woken three times a week or more)); (2)
as a score, derived from Likert scale responses
to 16 questions about the impact of asthma on
activities and quality of life, which has been
shown to be correlated with objective measures
of asthma severity20 21 and has been used previ-
ously in this population.17 22 A higher score
indicates a worse quality of life. Asthmatic
individuals were also asked whether they had
used a steroid inhaler on most days in the pre-
vious month.

Of the responders from the asthma survey
we selected all 1438 (15%) asthmatic individu-
als (cases) and a random sample of 2000 of the
individuals without asthma (controls). These
individuals were mailed a dietary and lifestyle
questionnaire in September 1997. Non-
responders were sent the questionnaires again
on two further occasions at 3–4 week intervals.
Of those who were sent a questionnaire, 720
(50.1%) cases and 980 (49.0%) controls
replied. We estimated from comparison of gen-
eral practice lists in 1993 and 1996 that 10% of
individuals moved per year; after allowing for
this the overall response rate was 55%. Based
on information collected in the 1996 survey,

response rates were lower in men, in younger
persons, and in current smokers.

The lifestyle questionnaire asked about
potential risk factors for asthma, including
smoking history (never/ex/current), exposure
to passive smoke at home and at work, use of a
gas cooker, ethnicity, total individuals living in
the household, and family history of atopic dis-
ease (asthma, eczema or allergic rhinitis in par-
ents or siblings). It also enquired about
socioeconomic information including employ-
ment status (coded as “not known” if no infor-
mation given), housing tenure (owned/
mortgaged or rented), use of a car, whether
receiving benefits, whether a single parent, and
current or last job. Current social class was
classified in men and women according to the
Registrar General’s classification of
occupations23 and was based on the subject’s
own occupation (or partner’s occupation if the
latter was classified higher); students were clas-
sified according to father’s occupation; indi-
viduals with insuYcient information on own
occupation were assigned social class based on
father’s occupation at birth.

Participants were asked to specify how often
they took aspirin and paracetamol (daily,
weekly, monthly, <monthly, or never). If they
reported taking one analgesic but did not pro-
vide information about the other, it was
assumed that the latter was never taken. In
January 1999 we mailed an additional ques-
tionnaire to individuals who, in the 1997
survey, had reported that they took either para-
cetamol or aspirin on a daily or weekly basis.
This asked about indications for frequent anal-
gesic use and about aspirin avoidance.

All analyses were done using the statistical
package Stata. We used logistic regression to
examine the association between analgesic use
and asthma (all cases and cases of diVering
severity), after controlling for potential con-
founding factors. Amongst cases we also exam-
ined the association with the quality of life
score (square root transformed) using linear
regression. To examine the association between
analgesic use and rhinitis we used logistic
regression with inverse probability weighting
and robust standard errors. This allows for the
fact that asthmatic individuals had a higher
probability of inclusion in the study than non-
asthmatic individuals, and is necessary because
of the strong association between asthma and
rhinitis.

Results
Of the 1700 responders in 1997, 1574 (664
cases and 910 controls) had complete infor-
mation on analgesic use and potential con-
founding factors and were included in analyses.
Table 1 shows the distribution of cases and
controls according to risk factors for asthma.
Compared with controls, cases were younger,
of lower social class, and were more likely to be
living in rented accommodation, unemployed,
a single parent, and exposed to passive smoking
at home. Participants’ smoking habits were not
related to asthma.

Table 1 Association between asthma and risk factors included in analyses

Risk factor
No. (%) of cases
(total 664)

No. (%) of controls
(total 910) Crude OR (95% CI)

Sex
Female 412 (62) 538 (59) 1
Male 252 (38) 372 (41) 0.88 (0.72 to 1.09)

Age group
15–19 65 (10) 55 (6) 1
20–24 86 (13) 72 (8) 1.01 (0.63 to 1.63)
25–29 88 (13) 104 (11) 0.72 (0.45 to 1.13)
30–34 98 (15) 153 (17) 0.54 (0.35 to 0.84)
35–39 107 (16) 181 (20) 0.50 (0.32 to 0.77)
40–44 100 (15) 143 (16) 0.59 (0.38 to 0.92)
45–51 120 (18) 202 (22) 0.50 (0.33 to 0.77)

Social class
I 34 (5) 92 (10) 0.44 (0.29 to 0.69)
II 202 (30) 327 (36) 0.74 (0.57 to 0.96)
IIINM 201 (30) 241 (27) 1
IIIM 117 (18) 146 (16) 0.96 (0.71 to 1.31)
IV/V 110 (17) 104 (11) 1.27 (0.91 to 1.76)

Type of accommodation
Owned 377 (57) 635 (70) 1
Rented 287 (43) 275 (30) 1.76 (1.43 to 2.17)

Unemployed
No 465 (70) 715 (79) 1
Yes 179 (27) 174 (19) 1.58 (1.25 to 2.01)
Not stated 20 (3) 21 (2) 1.46 (0.79 to 2.73)

Single parent
No 567 (85) 831 (91) 1
Yes 97 (15) 79 (9) 1.80 (1.31 to 2.47)

Smoking
Never 306 (46) 445 (49) 1
Ex 124 (19) 169 (19) 1.07 (0.81 to 1.40)
Current 234 (35) 296 (33) 1.15 (0.92 to 1.44)

Passive smoking in household
No 411 (62) 641 (70) 1
Yes 253 (38) 269 (30) 1.47 (1.19 to 1.81)
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ASTHMA AND FREQUENCY OF ANALGESIC USE

Of these individuals, 787 reported taking para-
cetamol only, 98 aspirin only, 536 were taking
both analgesics, and 153 did not report taking
either. Frequent (daily/weekly) paracetamol
use was reported more commonly by women
and by unemployed individuals, and frequent
aspirin use by those who were single parents.
Aspirin use was similar among cases and
controls. However, increasing paracetamol use
was strongly associated with asthma (table 2).
This association remained after controlling for
factors listed in table 1 and for aspirin use (p =
0.0002). Compared with never users, the odds
ratios (95% CI) in weekly and daily users were
1.79 (1.21 to 2.65) and 2.38 (1.22 to 4.64),
respectively. Further controlling for gas cook-
ing, ethnicity, total number living in household,
use of a car, and receipt of benefits in those
1497 participants with complete information
did not alter the findings.

When we compared the eVect of frequent
(daily/weekly) paracetamol use with less fre-
quent use (including never users) in all
individuals, the odds ratio for asthma was 1.73
(95% CI 1.29 to 2.31), p<0.001. When we
restricted this analysis to 634 individuals who
were also taking aspirin the odds ratio was 2.24
(95% CI 1.30 to 3.89), p = 0.004. The eVect of
paracetamol was stronger in men than in
women (p interaction 0.09) but did not diVer
according to other factors in table 1 or accord-
ing to reported atopic disease among family
members (p values for interaction all greater
than 0.27).

ASTHMA SEVERITY AND FREQUENCY OF

ANALGESIC USE

The number of cases with mild, moderately
severe, and very severe asthma (classified
according to the reported frequency of waking
at night with symptoms) was 327, 211, and
100, respectively (26 cases did not report
frequency of waking). Table 3 shows associa-
tions between analgesic use and asthma when
cases of diVering severity were compared with
controls. The strength of the association
between asthma and frequent paracetamol use
increased with increasing severity of disease.
The association between aspirin use and
asthma was inconsistent. There was some
evidence that frequent use was less common in
moderately severe cases than in controls, but
more common in the most severe cases. How-
ever, there was no evidence that infrequent
(monthly or less) use of aspirin was less
common in cases, whatever the severity of dis-
ease.

Amongst cases the severity of asthma
increased with increasing paracetamol use. The
mean increase in square root quality of life
score, per frequency of use group, was 0.09
(95% CI 0.04 to 0.13), p = 0.0002. This eVect
decreased a little to 0.08 ( 0.03 to 0.12), p =
0.0006, when we controlled for regular use of
steroid inhalers. Aspirin use was not associated
with asthma severity (mean increase in score
0.02 (95% CI –0.03 to 0.07), p = 0.49).

RHINITIS AND FREQUENCY OF ANALGESIC USE

We analysed the association between paraceta-
mol use and rhinitis after controlling for aspirin
use and potential confounding factors. Com-
pared with never users the odds ratios (95%
CI) for rhinitis in weekly and daily users were
1.80 (1.11 to 2.91) and 2.33 (1.09 to 4.96),
respectively. The association with rhinitis was
present in non-asthmatic but not in asthmatic
individuals. Aspirin use was not associated with
rhinitis.

INDICATIONS FOR FREQUENT ANALGESIC USE

In the main study in 1997 frequent (daily or
weekly) analgesic use was reported by 322 par-
ticipants (172 asthma cases and 150 controls)
of whom 220 used paracetamol only, 58 used
aspirin only, and 44 used both. We sent a ques-
tionnaire to these individuals in January 1999,
asking about indications for use and aspirin
avoidance, and 102 cases (59%) and 104 con-
trols (69%) responded. Of the respondents,
83% of cases and 64% of controls said that they
were still taking analgesics daily or weekly.
Table 4 shows indications for continuing
frequent paracetamol and aspirin use. For both
cases and controls the most common indica-
tions were headache and general aches and
pains. Of cases who used paracetamol fre-
quently, three (4%) reported taking it for
asthma. Of cases who used aspirin frequently,
four (16%) said they took it for asthma. Among
frequent users of paracetamol, 40 (56%) cases
and 21 (42%) controls said that they avoided
taking aspirin.

Table 2 Association between asthma and frequency of analgesic use

Cases N (%) Controls N (%) Crude OR (95% CI) OR (95% CI)*

Aspirin
Never 403 (61) 537 (59) 1 1
<Monthly 166 (25) 254 (28) 0.87 (0.69 to 1.10) 1.04 (0.81 to 1.35)
Monthly 49 (7) 66 (7) 0.99 (0.67 to 1.46) 0.97 (0.64 to 1.48)
Weekly 33 (5) 39 (4) 1.13 (0.70 to 1.82) 1.01 (0.60 to 1.70)
Daily 13 (2) 14 (2) 1.24 (0.58 to 2.66) 1.05 (0.47 to 2.35)

p (trend) = 0.917
Paracetamol

Never 98 (15) 153 (17) 1 1
<Monthly 259 (39) 424 (47) 0.95 (0.71 to 1.28) 1.06 (0.77 to 1.45)
Monthly 172 (26) 219 (24) 1.23 (0.89 to 1.69) 1.22 (0.87 to 1.72)
Weekly 105 (16) 97 (11) 1.69 (1.16 to 2.46) 1.79 (1.21 to 2.65)
Daily 30 (5) 17 (2) 2.76 (1.44 to 5.26) 2.38 (1.22 to 4.64)

p (trend) = 0.0002

*Controlling for other analgesic and factors listed in table 1.

Table 3 Association between asthma of diVering severity and use of analgesics

327 cases with mild
asthma (no waking in
past month)
OR (95% CI)*

211 cases with moderately
severe asthma (waking
twice a week or less)
OR (95% CI)*

100 cases with very
severe asthma (waking
more than twice a week)
OR (95% CI)*

Aspirin
Never 1 1 1
<Monthly 1.10 (0.81 to 1.51) 1.02 (0.69 to 1.51) 0.91 (0.49 to 1.69)
Monthly 0.85 (0.50 to 1.46) 1.01 (0.56 to 1.82) 1.21 (0.47 to 3.12)
Weekly 0.79 (0.40 to 1.56) 0.47 (0.19 to 1.21) 3.17 (1.37 to 7.32)
Daily 0.93 (0.32 to 2.73) 0.48 (0.10 to 2.32) 1.96 (0.58 to 6.70)

p (trend) = 0.600 p (trend) = 0.200 p (trend) = 0.021
Paracetamol

Never 1 1 1
<Monthly 0.92 (0.62 to 1.37) 0.96 (0.58 to 1.56) 1.38 (0.68 to 2.82)
Monthly 1.10 (0.72 to 1.68) 1.28 (0.77 to 2.14) 1.16 (0.53 to 2.55)
Weekly 1.56 (0.95 to 2.57) 1.73 (0.95 to 3.13) 2.50 (1.14 to 5.47)
Daily 1.35 (0.55 to 3.34) 2.25 (0.90 to 5.66) 8.15 (2.84 to 23.40)

p (trend) = 0.048 p (trend) = 0.0079 p (trend) = 0.0004

*Controlling for other analgesic and factors listed in table 1.
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Discussion
We have found a strong positive association
between frequent (daily or weekly) use of para-
cetamol and adult asthma in a population
based case-control study. Frequent use of
paracetamol was also associated with more
severe asthma and, in those without asthma,
with rhinitis. To our knowledge these observa-
tions have not been reported before. We set out
a priori to examine the association between
paracetamol and asthma and, in view of the
small p values, it seems unlikely that our find-
ings have arisen by chance.

Possible biases need to be considered. Cases
and controls were selected from the same
clearly defined population of adults registered
with 40 general practices. Selection bias seems
unlikely as the study was community based and
participants were identified before exposure
status was measured. Response rates, though
not high, were similar in cases and controls. We
cannot exclude the possibility that the esti-
mated association between paracetamol and
asthma was biased by non-response, but if
there was no association in the whole popula-
tion then paracetamol use would have to be
strongly negatively associated with asthma in
those individuals who did not take part in the
study, which seems unlikely. Our case defini-
tion has been used previously in adults of this
age,18 is predictive of bronchial
hyperresponsiveness,19 and does not depend
exclusively on a doctor’s diagnosis. We there-
fore do not think that our findings can be
attributed to increased recognition of asthma
in frequent users of analgesics who may attend
more frequently for health care. Most impor-
tantly, we cannot see why selection, response,
or diagnostic biases would result in a strong
association between asthma and paracetamol,
but not aspirin. Similarly, we know of no reason
why asthmatic individuals would have overesti-
mated their use of paracetamol. Although we
did not collect detailed information about dose
of analgesic used, nor about additional use of
paracetamol in compound preparations or in
cough and cold remedies, such misclassifica-
tion is likely to be random with respect to
asthma and would tend to lead to an underes-
timation of the strength of the association.

A strong association between paracetamol
and asthma remained after controlling for
potential confounders. One possible explana-
tion to consider is that conditions requiring
analgesics, and paracetamol in particular, are
more common in asthmatic than in non-
asthmatic individuals. A recent UK survey of

adults found that the predominant reason for
taking “over the counter” analgesics such as
paracetamol was for non-migrainous
headache.24 Our findings in the re-survey of
frequent analgesic users are in keeping with
this. Whilst â2 agonists can cause headache, this
is an uncommon side eVect and we found that
frequent use of paracetamol for headache was
as common in cases who were not on asthma
treatment as in those who were. It has been
suggested that migraine may be more common
in asthmatic individuals, but evidence for a link
is contradictory25 and a large population based
study of young British adults suggested that the
association was not strong.26 We therefore think
it is unlikely that the more frequent use of
paracetamol in cases is attributable to a higher
prevalence of co-morbidity.

An alternative explanation for our findings
might be that cases were taking paracetamol to
relieve symptoms associated with asthma.
However, in the re-survey only 4% of cases,
who were still taking frequent paracetamol,
said that they took it frequently for asthma. A
sensitivity analysis suggested that this percent-
age does not approach that which would be
needed to explain the magnitude of association
observed with frequent paracetamol use (data
not shown). Furthermore, amongst the 25
cases who reported frequent aspirin use, four
said that they took it frequently for asthma,
which may reflect the bronchodilator action of
aspirin in some individuals.27

Asthmatic individuals may take paracetamol
in preference to aspirin and non-steroidal anti-
inflammatory drugs (NSAIDs) to avoid poten-
tial sensitivity reactions and, in the repeat sur-
vey of individuals who were still taking frequent
paracetamol, 14% more cases than controls
said that they avoided aspirin. We did not ask
participants about use or avoidance of
NSAIDs. However, we believe that aspirin
avoidance can explain only part of the
association between frequent paracetamol use
and asthma. Firstly, aspirin use was not less
common in cases as a whole than in controls.
Secondly, severe cases, who might be most
likely to completely avoid aspirin, were just as
likely as controls to report infrequent use of
aspirin and were significantly more likely to
report weekly use. Thirdly, the strong associ-
ation between frequent paracetamol use and
asthma was not restricted to individuals taking
paracetamol but not aspirin, but was also found
in those taking both analgesics. Aspirin avoid-
ance is even less likely to explain the association
between frequent paracetamol use and rhinitis
in individuals who did not have asthma.

The graded nature of the association be-
tween paracetamol and asthma is in keeping
with a causal relation. We speculate that
frequent use of paracetamol could contribute
to asthma morbidity in a number of ways. In
animal models paracetamol can deplete the
lung of GSH.15 16 Recent in vitro studies have
shown that incubation with paracetamol at
non-cytotoxic and clinically relevant concen-
trations (<1 mM), which may be achieved in
human plasma after therapeutic doses (0.5–1
g) of paracetamol, leads to a decrease in cellu-

Table 4 Indications for analgesic use among individuals who reported continuing frequent
(daily/weekly) use when re-surveyed

Paracetamol Aspirin

Indication
Cases
(n = 75)

Controls
(n = 51)

Cases
(n = 25)

Controls
(n = 28)

Headache 61 (81%) 40 (78%) 15 (60%) 15 (54%)
Migraine 14 (19%) 11 (22%) 1 (4%) 4 (14%)
Backache/arthritis 22 (29%) 13 (26%) 5 (20%) 5 (18%)
General aches/pains 26 (35%) 23 (45%) 8 (32%) 6 (21%)
Asthma/breathing problems 3 (4%) 0 (0%) 4 (16%) 0 (0%)
Hayfever/nasal allergy/blocked nose 10 (14%) 6 (12%) 3 (12%) 2 (7%)
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lar GSH concentrations in alveolar macro-
phages and type 2 pneumocytes from rats28 and
in human pulmonary macrophages (Dimova
and Nemery, personal communication). De-
pletion of GSH in airway epithelial lining fluid
could increase inflammation through loss of
antioxidant defences and upregulation of
NF-êB.12 This could cause individuals who
would otherwise have subclinical disease to
have symptoms, as well as increasing severity of
symptoms in those with established asthma.
The latter is supported by the inverse associ-
ation between alveolar GSH levels and bron-
chial responsiveness in asthmatic adults.10 Also,
paracetamol can deplete immune cells of
GSH29 which, in antigen presenting cells, leads
to preferential Th2 cytokine responses30 and
this might further drive the inflammatory
process. GSH is also found in nasal lavage
fluid31 and hence depletion could also explain
the association between frequent paracetamol
use and rhinitis. Finally, a few aspirin sensitive
asthmatic adults have cross sensitivity to para-
cetamol following oral challenge with 1g,32 33

and this may go unrecognised because the
reduction in lung function is smaller and of
slower onset than that seen with aspirin.33

Recently, Varner and colleagues proposed
that decreasing use of aspirin in favour of para-
cetamol during the 1980s in the USA may have
contributed to the increase in childhood
asthma,34 but for entirely diVerent reasons.
They suggested that aspirin may protect
against asthma through inhibition of prosta-
glandins and that, as use decreased, so this
protection was lost. However, such an explana-
tion would imply that asthma was also
common in the more distant past before aspirin
was widely introduced, which seems unlikely.

Our findings should be interpreted with cau-
tion. A study of this kind cannot establish that
the association we have observed is causal.
Furthermore, we have shown a clear relation
only with daily or weekly paracetamol use.
Paracetamol should remain the preferred anal-
gesic and antipyretic because of the potential
risks associated with aspirin and NSAIDs—
namely, severe sensitivity reactions in those
with asthma, gastrointestinal bleeding in
adults, and Reye’s syndrome in children. How-
ever, there may be scope for some individuals
who take paracetamol on a daily or weekly basis
to reduce their frequency of usage. Further-
more, in a recent survey, 3% of adult analgesic
users reported regularly taking more than the
recommended dose.24 We believe that there is a
need to clarify whether frequent use, and
perhaps overuse, of paracetamol contributes to
asthma morbidity in the population, particu-
larly in those who have severe disease. Whilst
further observational studies in adults and
children would be of interest, such clarification
can only come from a randomised trial.

The study was funded by the Department of Health. The origi-
nal asthma survey was funded by the Medical Research Coun-
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were involved in that survey, and to Radoslav Latinovic, Marga-
ret Jones and Hossain Azima who helped with data coding and
data management. We also appreciate the helpful comments on
an earlier draft received from Professor Tak Lee, Professor

Stephen Evans, Dr William Maton-Howarth and Dr Peter
Clappison.
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