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The accuracy of the diagnosis of suspected paracetamol (acetaminophen)
hypersensitivity: results of a single-blinded trial
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Summary

Background Hypersensitivity to paracetamol (acetaminophen) is rare and very few clinical data are
available in the literature.

Materials and methods Eighty-four patients (28 males and 56 females, 5-70years old) with a
suspicion of paracetamol hypersensitivity were referred to our drug allergy clinic between May
1996 and May 2000. The reaction had occurred 1-96 months prior to the consultation. Single-
blinded placebo-controlled oral challenges were carried out in 82 patients, under strict hospital
surveillance.

Results  Most of the patients experienced skin eruptions 82/84 (97.6%), with 10 cases of anaphyl-
actic shock (11.9%). Twenty-six (30.9%) reactions were immediate (occurring within the first hour
after drug intake), 53 (63.1%) non-immediate and five could not remember. Oral provocation tests
(OPT) demonstrated drug hypersensitivity in 11 patients only. The two patients not tested (due to a
history of life-threatening reaction) were included in the positive group. Thus, 13 (15.5%) patients
had paracetamol hypersensitivity and 71 (84.5%) had not. All the 13 positive patients had skin
eruptions, five with anaphylactic shock. 9/13 had immediate reactions. Using OPT, 10 out of 11 had
the same clinical reaction but more delayed. In both groups, whether hypersensitive to paracetamol
or not: atopy was similar (7/13-53.8% and 31/71-43.7%), sex ratio was not different (M/F 0.3 and
0.5), 3/13 (23.1%) and 0/71 (0%) had aspirin/ibuprofen hypersensitivity.

Conclusion The clinical history of paracetamol (acetaminophen) hypersensitivity is rarely sufficient
to set a firm diagnosis and only OPT can confirm this. Careful OPT reproduces the same symptoms
(not more severe in our hands) with the same or slightly more delayed chronology. Atopy and sex are
not risk factors.
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Introduction

Paracetamol (acetaminophen) is a world-wide-used analgesic
and anti-pyretic drug with no anti-inflammatory effect. It is a
frequent substitute for aspirin in patients with aspirin hypersen-
sitivity. Hypersensitivity to paracetamol is rare and limited
clinical data are available in the literature [1-7]. Isolated cuta-
neous reactions such as urticaria/angioedema and maculopap-
ular eruption, bronchospasms or anaphylaxis have been
described, as well as systemic reactions (anaphylaxis, vasculitis,
hepatitis with glomerulonephritis, rabdomyolysis, and possibly
hypersensitivity syndrome, toxic epidermal necrolysis and Ste-
vens Johnson syndrome). In the reported cases of systemic
reactions, the patients were taking several medications at the
same time. Polymedication is frequent (in particular during the
treatment of a respiratory tract infection for example) and,
when a clinical reaction apparently allergic in nature occurs, it
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is often hard if not impossible to detect the culprit drug by
clinical history. A thorough drug allergy work up is therefore
needed but there is no large series in the literature to help in this
regard. We are reporting our diagnostic strategy in 84 consecu-
tive patients who were referred to our drug allergy clinic with a
suspicion of paracetamol hypersensitivity.

Materials and methods

Eighty-four patients with a suspicion of paracetamol hypersen-
sitivity were referred to our allergy clinic during a 4-year period
(from May 1996 to May 2000). There were 28 males and 56
females, 5-70 years old (Table 1). The time elapsed before the
reaction and the allergy work up ranged from 1 to 96 months.
Reasons for paracetamol intake were mostly ENT infections
and fevers (Table 1). Considering that no other reliable tests
exist for the clarification of the event and that the drug is of
potential necessity for the patient in the future, drug provoca-
tion tests do not require the authorization of an ethical commit-
tee, but of course requires the patients informed consent.

© 2002 Blackwell Science Ltd



Paracetamol hypersensitivity 1367

Table 1. Clinical characteristics of the patients (+) and controls (-)

Paracetamol (+) Paracetamol (-) Total
Number 13 71 84
Sex M/F 3/10 25/46 28/56
Age’ 39 34 34
(years) (30.7-47.5) (18.0-49.0) (18.0-48.7)
Reasons for prescription
ENT infection 1 20 21
Fever 2 7 9
Headache 4 7 11
Other pains 2 15 17
Unknown 4 22 26
Time elapsed since 8 8 8
the reaction’ (months) (3-30) (3-39) (3-36)
Chronology of the reaction®
Immediate 17 26
Non-immediate 4 49 53
Unknown 0 5 5
Clinical symptoms
Anaphylactic shock 5 5 10
Skin eruptions® 13 69 82
MPE* 3 19 22
Urticaria (only) 9 20 29
Angioed/urticaria 3 3 6
Laryngeal oedema 1 30 31
ENT/pulmonary® 4 5 9
Others 0 1 11
Atopy/allergy
Positive skin tests 7 (53.8%) 31 (43.7%) 38 (45.2%)
Asymptomatic 2 20 22
Allergic asthma 1 6 7
Allergic rhinitis 1 7 8
Food allergy 4 4 8
Insect sting allergy 1 0 1

': median (2575 percentiles); 2 immediate = occurring within the first hour after drug intake; 3: skin eruptions of

any type, generalized in most cases; 4 MPE: maculo-papular eruptions;

during an anaphylactic shock.

Therefore, single-blinded placebo-controlled oral provocation
tests (OPT) were carried out in 82 thoroughly informed pa-
tients, under strict hospital surveillance (starting with 1 mg
and ending with 1000 mg, with 30 minute time increments).
None of the patients were on B-blocker, immunosupppressant
medication or anti-allergic drugs at the time of the challenge. If
no reaction occurred after reaching the cumulative dose of
1910 mg (within 3 h), the patient stayed in the allergy depart-
ment for two more hours (giving a total OPT duration of 5 h). If
a reaction occurred, 40-60 mg of prednisolone and 10mg of
cetirizine or 120 mg of fexofenadine were given orally and the
patient left the department after complete clearing of the reac-
tion. Anaphylaxis was treated by subcutaneous epinephrine.
Non-reactors were informed of a possible delayed reaction
and were asked to come back should this occur.

Results

Clinical history

Most of the patients experienced skin eruptions 82/84 (97.6%),
with 10 cases of anaphylactic shock (11.9%). Twenty-six

5 rhinitis and/or bronchospasms, all

(30.9%) reactions were immediate (occurring within the first
hour after drug intake), 53 (63.1%) non-immediate and five
could not remember (Table 1). Thirty-eight patients were atopic
(e.g. had positive skin prick tests to aeroallergens), two patients
were allergic to another drug (B-lactams and quinolones) and
three patients had aspirin/ibuprofen hypersensitivity.

Oral provocation test

OPT enabled us to differentiate true hypersensitivity to para-
cetamol. Only 11 OPT were positive. The two patients not tested
(due to a history of life-threatening reaction to paracetamol)
were included in the positive group. Thus, 13 (15.5%) patients
had a diagnosis of paracetamol hypersensitivity and 71 (84.5%)
had not. All of the subjects with hypersensitivity to paraceta-
mol had skin eruptions, five with anaphylactic shock. Out of the
total positive patients 9/13 had immediate reactions (Table 2).
Using OPT, 10 out of 11 patients had the same, but milder,
symptoms and of a shorter duration (because of a quick cor-
rective treatment — data not shown). The chronology was
slightly more delayed in 7/11 patients, identical in 3/11 and
shorter in 1/11 (Fig. 1). During OPT, only one reaction was
immediate (e.g. within the first hour after drug intake), although
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Table 2. Clinical manifestations and OPT results of the 13 patients allergic to paracetamol

Age Sex Clinical history Time OPT Symptoms
(years) delay* mg®

Symptoms Chronology® (months)

Shock Skin' ENT/ Immediate Non-immediate

pulm.2
43 F - MPE - + - 11 910 MPE
39 F + Urt + + - 4 410 Dyspnea, rhinitis,
palmo-plantar pruritus

47 F + Urt + + - 2 160 Urt
20 M - Urt - + - 12 1910 Urt
12 F + Urt - + - 48 ND
40 F - Urt - - + 96 910 Urt
58 F - MPE - + - 4 ND
49 M + Urt + + - 5 410 Anaphylactic shock, Urt
33 F - MPE - + Unknown 1910 MPE
33 F - Urt + - + 1 1910 Urt
52 M - Urt - - + 48 910 Urt
24 F - Urt - + - 1 910 Urt
33 F + Urt + + - 2 910 Urt, dyspnea

1. MPE: maculopapular eruption, Urt: urticaria; 2 bronchospasm, rhinitis, laryngeal oedema; 3 time elapsed from last drug intake to first symptoms
(immediate = less than 1h, non-immediate = more than 1h); 4 Time delay from clinical history to oral provocation test (OPT); °: cumulative dose of

paracetamol reached before onset of symptoms; ND: not done.
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Fig. 1. Onset of the symptoms of paracetamol hypersensitivity:
comparison between clinical history and oral provocation test.

seven patients experienced an immediate reaction on clinical
history (Fig. 1). The severity of the reaction during OPT did not
depend on the time that elapsed between clinical history and
OPT. Patients who experienced immediate reactions in anam-
nesis reacted to smaller doses during OPT as compared to
patients with a non-immediate reaction (medium dose of
370 mgvs. 1410 mg). The 4/5 patients who experienced anaphyl-
actic shock with skin symptoms and laryngeal dema in anam-
nesis and who had OPT reacted to smaller doses of paracetamol
(mean 472 mg) than those of the other patients (mean 1338 mg).
The reactions which occurred after the patients had left the
allergy department (3/11) were all mild in intensity and quickly
controlled by oral antihistamines. The drug allergy work up for

the paracetamol tolerant patients went on with the other drugs
taken together with the paracetamol during clinical history
(data not shown).

In both groups, whether allergic to paracetamol or not: (i) the
frequency of atopy was similar (7/13 (53.8%) and 31/71
(43.7%)), (ii) the sex ratio was not different (M/F 0.3 and 0.5),
(iii) 0/13 (0%) and 2/71 (2.8%), respectively, were allergic to
more than one drug (B-lactams and quinolones, P > 0.05), and
(iv) 3/13 (23.1%) and 0/71 (0%) had aspirin/ibuprofen hypersen-
sitivity (P =0.003).

Discussion

The clinical history of hypersensitivity to paracetamol (acet-
aminophen) is rarely sufficient to set a firm diagnosis; therefore
only OPT can confirm this. Careful OPT reproduces the same
symptoms (never more severe) with identical or slightly delayed
chronology in all but one of the cases. Progression of the OPT
and strict surveillance is, however, crucial since one patient
experienced an anaphylactic shock as severe as that of the
clinical history. For the other patients, especially the one who
suffered from anaphylactic shock or laryngeal dema, rapid
treatment (as soon as prodromic symptoms appear) should
avoid the repetition of the whole clinical picture. These patients
were polymedicamented during clinical history and only OPT
could detect the culprit drug. Any drug provocation test should
be performed placebo-controlled, single-blinded, and, in certain
situations, even double-blinded. This is especially important if
subjective symptoms were the predominant symptoms.

In this paper, we have not referred to the mechanisms of
paracetamol hypersensitivity. It has rarely been studied whether
specific IgE or T cells are involved. Vidal et al. [2] is one rare
example of the search for specific IgE to paracetamol (technique
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not detailed in the paper) in a patient who experienced an
anaphylactic shock 60 min after drug intake. Results were nega-
tive. de Paramo et al. [7] found positive skin prick tests with
paracetamol and specific IgE to paracetamol (radioimmunoas-
say using commercial acetaminophen conjugated with serum
human albumin and coupled to cyanogen-bromide-activated
filter paper disks) in the serum from two out of four patients.
We looked for specific IgE (radioimmunoassay using commer-
cial acetaminophen coupled to sepharose) in six of our patients
with immediate reactions and positive OPT; they were all nega-
tive (data not shown). Intradermal tests have also rarely been
performed. They were negative, for example, in one patient with
urticaria 90 min after a paracetamol intake [1]. They were nega-
tive (at 10 mg/mL) in two of our patients with immediate hyper-
sensitivity (data not shown). Ibanez et al. [4] performed patch
tests in their three patients experiencing maculopapular erup-
tions a few hours after drug intake. They were all positive. In
few cases, cross-reactions between aspirin, other non-steroidal
anti-inflammatory drugs and paracetamol exist and are ex-
plained by cycloxygenase enzyme inhibition [8]. Three of our
patients could well be included in this pathomechanism. This is
a true risk factor, and in patients with proven hypersensitivity to
paracetamol, one should look for aspirin hypersensitivity. The
other classical risk factors frequently analysed for drug hyper-
sensitivity such as atopy and sex are not risk factors for para-
cetamol hypersensitivity in our study.

A thorough diagnostic procedure in drug hypersensitivity,
including careful provocation tests, is very rarely performed.
In the case of suspicion of paracetamol hypersensitivity, it
allows to set up a firm diagnosis since very few patients (15.5%
in our study) are truly allergic. For clinicians who have no
access to OPT, because skin tests [1,4,7] and available bio-
logical tests (including specific IgE [2, 7], histamine and leuko-
triene release [9, 10] and lymphocyte transformation test [11])
are rarely helpful for the diagnosis of paracetamol allergy, the
delivery of a list of drugs to avoid and of possible other anal-
gesic and anti-pyretic alternatives should be prepared, keeping
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in mind that the patient may also be hypersensitive to non-
steroidal anti-inflammatory drugs.
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