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Abstract

Background: Paracetamol is a common antipyretic/anal-
gesic and a component of many prescription and over- the-
counter preparations. Hypersensitivity reactions to para-
cetamol appear to be increasing, but there are few prev-
alence data. The mechanism is poorly understood. We
identified the clinical features of 32 patients with suspected
paracetamol allergy, investigated the underlying mecha-
nism and examined co-existing non-steroidal anti-inflam-
matory drug (NSAID) tolerance. Methods: A clinical history
was taken and skin tests and an oral challenge were per-
formed in 32 patients with suspected paracetamol allergy.
Results: Patients presented with a combination of urticaria,
angio-oedema (face, hands), erythema (cutaneous features
in 94%), dyspnoea (including laryngeal oedema), rhinocon-
junctivitis, cough, abdominal pain and anaphylaxis. Two pa-
tients had a positive skin prick test (SPT) and unequivocal
history of acute urticaria/facial angio-oedema/conjunctivi-
tis/cough after paracetamol with no other triggers. One
patient had a positive intradermal test. Oral challenge was
positive in 15 of 31 patients (including self-challenge in 4),
triggering (a combination of) rhinitis, conjunctivitis, pruritus,

erythema, urticaria, angio-oedema, dyspnoea and abdomi-
nal pain. Sensitivity was evident in 1 patient on the basis of
the patient’s history. Overall, paracetamol hypersensitivity
was confirmed in 16 of the 32 patients (50%). Twelve of the
16 paracetamol-allergic patients (75%) tolerated NSAIDs
(negative challenge in 6, negative history in 6). Four of these
16 patients (25%) were intolerant of NSAIDs (positive chal-
lenge in 1, self-challenge in 3). Conclusions: In past reports
on paracetamol hypersensitivity, only single cases of a posi-
tive SPT and detectable specific IgE have been described.
Our data confirm that specific IgE may be a mechanism un-
derlying paracetamol hypersensitivity, as in this series 18.8%
of the patients had specificIgE. In 81.2% of patients, negative
skin tests did not exclude paracetamol hypersensitivity, sug-
gesting that it may be mediated by leukotrienes. Howev-
er, three quarters of our patients tolerated NSAIDs, implicat-
ing an alternative mechanism. In patients with suspected
paracetamol allergy, skin tests should be performed in addi-
tion to clinical history and oral challenge.
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Introduction
Paracetamol (acetaminophen, N-acetyl-para-amino-

phenol) is well established as one of the most popular an-
algesics and antipyretics and is a component of many pre-
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scription and over-the-counter preparations. The link
between paracetamol and asthma has been extensively
investigated [1-6], but the mechanism of hypersensitivity
reactions is not well understood [7-10]. Discovered in
1878 and first used as an antipyretic in 1887, paracetamol
has become increasingly popular due to the paucity of its
adverse effects in therapeutic doses. Between 2001 and
2002, 80 million tablets were sold in the UK, and annual
sales in the USA amount to USD 1 billion. Paracetamol
constituted two thirds of the analgesia used over a 30-day
period in a US preschool population. In one study, 90%
of children had been given it in the first 15 months of life
[11-14]. There are increasing numbers of referrals for sus-
pected paracetamol sensitivity, but prevalence data are
lacking.

Hypersensitivity reactions to paracetamol include rhi-
noconjunctivitis, urticaria/angio-oedema, Stevens-John-
son syndrome, fixed drug eruption and anaphylaxis [8,
10, 15-18]. There are only a few publications addressing
the mechanisms underlying such reactions (3 series and
a few case reports [7-9, 15, 18-20]). We report a series of
32 patients with suspected paracetamol hypersensitivity,
investigate the possible mechanisms and co-existing
non-steroidal anti-inflammatory drug (NSAID) toler-
ance and suggest an approach to diagnosis.

Patients and Methods

Patients

We studied 32 patients (30 adults and 2 children; age 9-68
years; 22 females) referred to our Allergy Department with sus-
pected paracetamol allergy by retrospective case note review. Pa-
tients underwent routine clinical investigations.

Methods

Diagnostic work-up included a detailed clinical history, skin
prick tests (SPTs) with paracetamol (10 mg/ml; Bristol-Myers-
Squibb, Uxbridge, UK), saline as a negative control and histamine
as a positive control (10 mg/ml; ALK Abell6, Horshholm, Den-
mark) and an intradermal test (IDT) with a 1:10 dilution of
paracetamol in 0.9% sodium chloride. Investigations depended
on the clinical context, and not all tests were conducted in all pa-
tients.

The paracetamol SPT was interpreted as positive when the
weal diameter was at least 3 mm greater than that with the nega-
tive control. IDTs were deemed positive if the weal extended be-
yond the outline of the original bleb and erythema developed,
according to the recommendations of the European Society of
Contact Dermatitis and the European Academy of Allergy and
Clinical Immunology [21-23].

Oral challenge was undertaken under close medical super-
vision with resuscitation facilities available. Patients were well
with no urticaria/angio-oedema and were not taking anti-aller-
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gic medication or B-blockers. Written informed consent was ob-
tained. The starting dose was determined by the severity of the
index reaction and the dose causing it and ranged from 50 mg
(anaphylaxis) to 1,000 mg (minor cutaneous eruption). The start-
ing dose (usually 125/250 mg) was doubled at 60-min intervals,
followed each time by a 2-hour observation period, up to a total
dose of 1,000 mg or until a reaction occurred.

Results

Clinical Features

Our 32 patients presented with urticaria (62%), angio-
oedema (53%) or both (44%); 22% presented with isolated
pruritus and 16% with erythema. Only 2 patients (6%)
had no cutaneous features. Rhinitis affected 9% of the
patients, while dyspnoea, laryngeal oedema and ‘throat
tightness’ was seen in 47%. Four patients (6%) developed
hypotension (in 2 with loss of consciousness). Abdominal
pain occurred in 9% of patients.

Investigations

Skin Tests

Two of 21 patients (9.5%) tested had a positive SPT to
paracetamol (weal/flare (mm): 3/5 and 4/18, respective-
ly), and in each case there was an unequivocal history of
2 episodes of acute urticaria and facial angio-oedema
with conjunctivitis and cough on exposure to this drug
with no other identifiable triggers (self-challenge; see be-
low). One of 13 patients tested (8%) had a positive IDT
(weal/flare (mm): 8/40) but a negative SPT and a history
of immediate-onset generalised urticaria and dyspnoea
upon ingestion of 500 mg of paracetamol (positive clini-
cal history), with no other episodes of urticaria.

The results of the skin tests and the oral paracetamol
challenge (see below) are summarised in figure 1.

Oral Paracetamol Challenge

Oral paracetamol challenge was positive in 15 out of
31 patients (48%), 11 in the clinic and 4 upon self-chal-
lenge (patient ingesting the drug despite a previous reac-
tion indicative of hypersensitivity; table 1). One patient
was not challenged as sensitivity was clinically evident;
there was an unequivocal history of anaphylaxis upon
exposure to paracetamol and a positive IDT. Overall, hy-
persensitivity was confirmed in 16 of the 32 patients
(50%). Of the 16 patients with confirmed paracetamol al-
lergy, 3 had a positive skin test (2 SPTs, 1 IDT).

Eleven of the 32 referred patients (34%) were intolerant
of NSAIDs, based on a positive oral challenge in 3, self-
challenge in 6 and history in 2. Four of the 16 paracetamol-
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Table 1. Index reaction and outcome in 16 patients with a positive
oral paracetamol challenge

System Sign/symptom Index reaction  Outcome
involved n of OC, n
Cutaneous urticaria 12 (75%) 14 (87%)
angio-oedema 6 (37%) 4 (25%)
combination of both 12 (75%) 13 (81%)
Respiratory  rhinitis 2 (12%) 4 (25%)
dyspnoea/laryngeal 5(31%) 3 (19%)
oedema
cough 2 (12%) 2 (12%)
Hypotension with LOC 1 (6%) 1 (6%)
without LOC 2 (12%) 1 (6%)
Other abdominal pain 2 (12%) 1 (6%)

OC = Oral challenge; LOC = loss of consciousness.

allergic patients (25%) were also intolerant of NSAIDs; 1
had a positive oral challenge and 3 had a positive self-chal-
lenge (fig. 2). Twelve of the 16 patients with confirmed
paracetamol hypersensitivity (75%) tolerated NSAIDs,
based on a negative oral challenge in 6 and on history in
the other 6. In the 16 patients in whom paracetamol al-
lergy was excluded, 9 had reacted to another drug taken
with paracetamol, usually an NSAID. In 4, the diagnosis
was idiopathic; in 3, it was infection-related. These pa-
tients were advised to use paracetamol if needed.

Eight of the 32 referred patients (25%) were atopic,
with positive SPTs to grass/tree pollen, house dust mite,
cat dander or Alternaria. Three patients were affected
by asthma and 6 by rhinoconjunctivitis. Only 1 patient
who experienced anaphylaxis was atopic. In the positive
paracetamol challenge group, 4 of 16 patients (25%) had
an atopic background, with a history of rhinitis in 1 and
rhinoconjunctivitis and asthma in 2. Two other subjects
had guttate psoriasis and von Willebrand disease.

Discussion

In previous reports, skin tests to paracetamol have usu-
ally been found to be negative [18, 20, 24, 25]. A few single
cases of a positive immediate response to skin tests and
detectable specific IgE have been described [16, 26]. How-
ever, in our series this was the case in 18.8% of the patients
with confirmed paracetamol hypersensitivity (3/16; 2
with a positive SPT and 1 with an immediate positive
IDT), suggesting that specific IgE may be a mechanism.
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Suspected paracetamol sensitivity

(32 patients)

SPT positive SPT negative SPT not done
(3) (18) (11)

l

Oral challenge
(31)

l

Positive IDT and Challenge positive Challenge negative
history (1)* (15) (16)

Fig. 1. SPTs and oral challenges in patients referred for suspected
paracetamol hypersensitivity. * This patient was not challenged
as paracetamol sensitivity was clinically evident.

Paracetamol-sensitive patients (16)
[positive: OC (11); self-challenge (4); history (1)]

12 NSAID tolerant 4 NSAID intolerant

6 negative
0oC

1 positive 3 positive

6 history o] self-challenge

Fig. 2. NSAID status in patients sensitive to paracetamol. OC =
Oral challenge.

Oral challenge with paracetamol was positive in 50%
of our patients. Messaad et al. [17] reported a positive oral
challenge in 16.9% of their patients (challenge dose: 1, 10,
50, 250, 500 and 1,000 mg; 30-min intervals). No SPTs
were performed in their study [17]. In other series, the
incidence of allergy confirmed by positive challenge var-
ies widely and will depend on the patient population se-
lected. In a paediatric cohort, Boussetta et al. [8] conduct-
ed an oral challenge with paracetamol, with the initial
dose of 1 mg increased at short (20-min) intervals until
an age- and weight-specific dose was reached or an ad-
verse reaction occurred. Only 1 of 25 oral challenges was
positive, in a child with concomitant acetylsalicylic acid-
induced urticaria and angio-oedema [8].
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In our series, cutaneous features occurred in 94% of
patients, anaphylaxis with hypotension in 12% and respi-
ratory difficulty in 47%. Roll et al. [25] reported 15.6%
positive paracetamol challenges which triggered cutane-
ous signs in 80% of patients. Kvedariene et al. [18] inves-
tigated a cohort similar to ours [predominantly female,
aged 5-70 years, referred with mainly cutaneous symp-
toms (97%) with 10 cases of anaphylaxis (12%)]. In their
study, the challenge dose was increased from 1 to 1,000
mg at 30-min intervals, and 13 of 84 patients (15.5%) were
positive. Only 2 IDTs were performed, and both were
negative [18]. Asero [27] confirmed paracetamol hyper-
sensitivity in 15 of 166 patients (9%). Urticaria/angio-
oedema was elicited by the first (125 mg) or second (250
mg) provocative dose [27].

In one study, the rates of atopic individuals in the
paracetamol-allergic (54%) and non-allergic (44%) groups
were much higher than in ours [25% (4/16) and 25%
(4/16), respectively], but in both studies, atopy was simi-
larly distributed in the paracetamol-allergic and non-
allergic groups [18].

Adverse reactions to paracetamol are thought to occur
mostly in NSAID-intolerant patients [8, 28, 29]. However,
cases of paracetamol hypersensitivity in NSAID-tolerant
patients have also been described [7, 9, 15, 24]. In our study,
mostofthe paracetamol-allergicsubjectstolerated NSAID:s.
Only 25% of the paracetamol-allergic and 25% of the
paracetamol-non-allergic patients were NSAID intolerant
(fig. 2). In one study, these rates were 25 and 0%, respec-
tively [18], and Asero [27] found that 32% of paracetamol-
sensitive patients were intolerant to multiple NSAIDs.

The high rate of positive oral paracetamol challenges
in our cohort contrasts with significantly lower rates re-
ported previously, but this will have been influenced by
patient selection [8, 18, 27]. Alternatively, in the other
studies, drug tolerance may have been induced during the

References

1 Farquhar H, Crane J, Mitchell EA, Eyers S,

4 Enelil, Sadri K, Camargo C, Barr RG: Acet-

course of a prolonged graded challenge protocol with a
starting dose much lower than ours (e.g. 1 vs. 50 mg), or
spontaneous resolution may have occurred if there was a
long delay between the initial reaction and challenge [17].
The relatively limited access to allergy services in the UK
may have resulted in a better case selection prior to refer-
ral to our allergy clinic.

Three patients with positive skin testsand paracetamol
challenge were all tolerant of NSAIDs, suggesting that
specific IgE may be implicated in some, but not all, cases
of selective paracetamol hypersensitivity with main-
tained tolerance of NSAIDs. However, in the majority,
negative skin tests did not exclude paracetamol hyper-
sensitivity, and the mechanism may have been increased
leukotriene synthesis. Paracetamol weakly inhibits cyclo-
oxygenase (COX)-1 but not COX-2 and is usually toler-
ated by NSAID-intolerant patients [15, 29]. It may exert
its antipyretic action by suppression of prostaglandin
production via the recently described COX-3 (human
aorta, canine central nervous system) [30, 31]. It would
thus behave like an NSAID and might contribute to in-
creased leukotriene levels. Nevertheless, three quarters of
our paracetamol-allergic patients tolerated NSAIDs, im-
plying a different, yet unknown, mechanism.

Conclusion

Detailed clinical history supported by graded oral
paracetamol challenge remains the gold standard in the
diagnosis of paracetamol hypersensitivity. We propose
that skin tests should be performed before oral challenge
as paracetamol-specific IgE may play a role. Further stud-
ies are required as increased leukotriene production does
not explain the majority of cases of paracetamol hyper-
sensitivity.

junctivitis and eczema in children aged

Beasley R: The acetaminophen and asthma
hypothesis 10 years on: a case to answer. J Al-
lergy Clin Immunol 2009;124:649-651.
Perzanowski MS, Miller RL, Tang D, Ali D,
Garfinkel RS, Chew GL, et al: Prenatal acet-
aminophen exposure and risk of wheeze at
age 5 years in an urban low-income cohort.
Thorax 2010;65:118-123.

Lowe AJ, Carlin JB, Bennett CM, Hosking
CS, Allen KJ, Robertson CF, et al: Paraceta-
mol use in early life and asthma: prospec-
tive birth cohort study. BMJ 2010;341:c4616.

Clinical Features and Mechanism of
Paracetamol Hypersensitivity

aminophen and the risk of asthma. The epi-
demiologic and pathophysiologic evidence.
Chest 2005;127:604-612.

Shaheen S, Potts J, Gnatiuc L, Makowska
J, Kowalski ML, Joos G, et al: The relation
between paracetamol use and asthma: a
GA2LEN European case-control study. Eur
Respir ] 2008;32:1231-1236.

Beasley R, Clayton T, von Mutius E, Lai
CKW, Montefort S, Stewart L: Association
between paracetamol use in infancy and
childhood, and risk of asthma, rhinocon-

6-7: analysis from Phase Three of the
ISAAC programme. Lancet 2008;372:
1039-1047.

Ibanez MD, Alonson E, Munoz MC, Marti-
nez E, Laso MT: Delayed hypersensitivity
reaction to paracetamol (acetaminophen).
Allergy 1996;51:121-123.

Boussetta K, Ponvert C, Karila C, le Bour-
geois M, de Blic ], Scheinmann P: Hypersen-
sitivity reactions to paracetamol in children:
a study of 25 cases. Allergy 2005;60:1174—
1177.

Int Arch Allergy Immunol 2012;159:60-64 63



10

11

12

13

14

15

16

17

Mendizabal SL, Diez Gomez ML:
Paracetamol hypersensitivity without aspi-
rin intolerance. Allergy 1998;53:457-458.
Stricker BH, Meyboom RH, Lindquist M:
Acute hypersensitivity reactions to para-
cetamol. BMJ 1985;291:938-939.

Kogan MD, Pappas G, Yu SM, Kotelchuck M:
Over-the-counter medication use among US
preschool children. JAMA 1994;272:1025-
1030.

Newson RB, Shaheen SO, Chinn S, Burney
PGJ: Paracetamol sales and atopic disease in
children and adults: an ecological analysis.
Eur Respir ] 2000;16:817-823.

Holgate ST: The acetaminophen enigma in
asthma. AmJ Respir Crit Care Med 2011;183:
147-148.

Barr GR: Does acetaminophen cause asthma
in children? Time to remove the guesswork.
Lancet 2008;372:1011-1012.

Donal, Blanca-Lopez N, Cornejo-Garcia JA,
Torres MJ, Laguna JJ, Fernandez J, et al:
Characteristics of subjects experiencing hy-
persensitivity to non-steroidal anti-inflam-
matory drugs: patterns of response. Clin Exp
Allergy 2011;41:86-95.

Martin JA, Lazaro M, Cuevas M, Alvarez
Cuesta E: Paracetamol anaphylaxis. Clin
Exp Allergy 1993;23:534.

Messaad D, Sahla H, Godard P. Busquet J,
Demoly P: Drug provocation tests in patients
with a history suggesting an immediate hy-
persensitivity reaction. Ann Intern Med
2004;140:1001-1006.

18

19

20

21

22

23

24

25

Kvedariene V, Bencheriuoa AM, Messaad D,
Godard P, Busquet ], Demoly P: The accu-
racy of the diagnosis of suspected para-
cetamol (acetaminophen) hypersensitivity:
results of a single-blinded trial. Clin Exp Al-
lergy 2002;32:1366-1369.

Kivity S, Pawlik I, Katz Y: Acetaminophen
hypersensitivity. Allergy 1999;54:187-188.
Vieluf D, VielufI, Brockow K: Positive intra-
cutaneous and oral provocation test in a
child with an anaphylactoid reaction to
paracetamol. ] Allergy Clin Immunol 1996;
97:346.

Brockow K, Romano A, Blanca M, Ring J,
Pichler W, Demoly P: General considera-
tions for skin test procedures in the diagno-
sis of drug hypersensitivity. Allergy 2002;57:
45-51.

Barbaud A, Goncalo M, Bruynzeel D, Bir-
cher A: Guidelines for performing skin tests
with drugs in the investigation of cutaneous
adverse drug reaction. Contact Derm 2001;
45:321-328.

Mirakian R, Ewan PW, Durham SR, Youlten
LJF, Dugue P, Friedmann PS, et al: BSACI
guidelines for the management of drug al-
lergy. Clin Exp Allergy 2009;39:43-61.
Ownby DR: Acetaminophen-induced urti-
caria and tolerance of ibuprofen in an eight-
year-old child. ] Allergy Clin Immunol 1997;
99:151-152.

Roll A, Wutrich B, Schimid-Grendelmeier P,
Hofbauer G, Ballmer-Weber BK: Tolerance
to celecoxib in patients with a history of ad-
verse reactions to nonsteroidal anti-inflam-
matory drugs. Swiss Med Wkly 2006;136:
684-690.

64

Int Arch Allergy Immunol 2012;159:60-64

26

27

28

29

31

de Paramo BJ, Gancedo SQ, Cuevas M,
CamoIP,MartinJA,CosmesEL: Paracetamol
(acetaminophen) hypersensitivity. Ann Al-
lergy Asthma Immunol 2000;85:508-511.
Asero R: Multiple sensitivity to NSAID. Al-
lergy 2000;55:893-894.

Settipane RA, Schrank PJ, Simon RA, Math-
ison DA, Christiansen SC, Stevenson DD:
Prevalence of cross-reactivity with acet-
aminophen in aspirin-sensitive asthmatic
subjects. ] Allergy Clin Immunol 1995;96:
480-485.

Kowalski ML, Makowska JS, Blanca M,
Bavbek S, Bochenek G, Bousquet P, et al: Hy-
persensitivity to nonsteroidal anti-inflam-
matory drugs (NSAIDs) - classification,
diagnosis and management: review of the
EAACI/ENDA and GA2LEN/HANNA. Al-
lergy 2011;66:818-829.

Qin N, Zhang SP, Reitz TL, Mei JM, Flores
CM: Cloning, expression and functional
characterization of human cyclooxygen-
ase-1 splicing variants: evidence for intron-1
retention. ] Pharmacol Exp Ther 2005;315:
1298-1305.

Chandrasekharan NV, Dai H, Roos KLT,
Evanson NK, Tomsik J, Elton TS, et al: COX-
3, a cyclooxygenase-1 variant inhibited by
acetaminophen and other analgesic/anti-
pyretic drugs: cloning, structure and expres-
sion. Proc Natl Acad Sci USA 2002;99:
13926-13931.

Rutkowski/Nasser/Ewan





