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Abstract
Background: Acetaminophen is the most commonly used 
antipyretic in children. However, there are limited data as-
sessing hypersensitivity reactions related to acetaminophen 
usage. Objectives: To conduct a systematic review to char-
acterize reported reactions to acetaminophen in adults and 
children, and perform a meta-analysis to assess the preva-
lence of acetaminophen hypersensitivity in children with a 
suspected acetaminophen allergy. Methods: We performed 
a systematic review of studies reporting hypersensitivity re-
actions to acetaminophen by searching 2 electronic data-
bases. From the selected studies, we included those assess-
ing the prevalence of acetaminophen hypersensitivity by 
performing oral challenge in our meta-analysis. Results: 
Eighty-five studies were included in the systematic review, 
assessing a total of 1,030 participants. Immediate (within 1 h 
of exposure) hypersensitivity reactions were reported in  
> 25% of the articles, while cutaneous nonimmediate reac-
tions were similarly reported in about 25% of the articles. The 
remaining articles reported Steven-Johnson syndrome/tox-

ic epidermal necrolysis, fixed drug eruptions, and cross-in-
tolerance reactions. Five pediatric studies were included in 
our meta-analysis. The prevalence of acetaminophen hyper-
sensitivity reaction among children undergoing oral chal-
lenge was 10.1% (95% confidence interval 4.5–15.5). Conclu-
sion: Future studies assessing the risk of immediate and non-
immediate hypersensitivity reactions to acetaminophen and 
elucidating the mechanism of acetaminophen hypersensi-
tivity reactions are required. © 2018 S. Karger AG, Basel

Introduction

Acetaminophen is the most commonly used antipyret-
ic medication in children and is also often used to treat 
pain [1]. Although hepatotoxicity related to acetamino-
phen overdosing has been well documented [2], acet-
aminophen hypersensitivity is a rare event [3], and very 
little is known about the hypersensitivity reactions related 
to appropriate dosing. Most reported cases of hypersen-
sitivity reactions to acetaminophen involve the skin, in-
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cluding nonimmediate cutaneous eruptions [4], fixed 
drug eruptions [5], Steven-Johnson syndrome (SJS) and 
toxic epidermal necrolysis (TEN) [6, 7], and anaphylaxis 
[8]. A type I hypersensitivity reaction, or immediate hy-
persensitivity reaction, occurs within < 1 h after drug ex-
posure, and includes symptoms of urticaria, angioedema, 
wheezing, hypotension, abdominal pain, and diarrhea 
[9]. Type IV hypersensitivity reactions are the most com-
mon type of nonimmediate reactions, developing 6 h to 
10 days after exposure. The reaction is T cell-mediated 
and usually manifests as a delayed cutaneous reaction, 
but may have various clinical presentations [9]. Reactions 
to acetaminophen are reported mostly in association with 
suspected reactions to nonsteroidal anti-inflammatory 
drugs (NSAIDs) [3, 4]. Given that there are no validated 
skin tests, establishing the diagnosis of acetaminophen 
hypersensitivity relies completely on conducting oral 
challenges [10, 11].

In studies assessing tolerance for both NSAIDs and  
acetaminophen, it is reported that the prevalence of acet-
aminophen hypersensitivity in children reporting allergy 
to NSAIDS is 4–25% [10, 12]. However, despite the wide-
spread use of acetaminophen in pediatrics, there are lim-
ited data regarding the true risk of acetaminophen hyper-
sensitivity in children suspected to have sensitivity to this 
drug. We aimed to review studies on acetaminophen al-
lergy in adults and children, and to define the prevalence 
of acetaminophen hypersensitivity in cases with suspect-
ed reactions to acetaminophen in children. We will pres-
ent a pediatric case of an established acetaminophen hy-
persensitivity, and conduct a systematic review to charac-
terize these reactions in children.

Case Report

A 6-year-old boy was referred to our allergy clinic for the inves-
tigation of a possible hypersensitivity to acetaminophen. At the age 
of 5 years, the patient was treated at home with acetaminophen for 
fever, and developed pancorporal urticaria with swelling and pruri-
tus of the eyes 45 min after ingestion. The reaction was treated with 
oral antihistamines, and resolved completely in 1.5 h. This was not 
his first exposure to the drug, with at least 1 previous episode of ur-
ticaria after acetaminophen exposure reported. The patient has a 
known allergy to cats. We conducted a graded oral challenge to  
acetaminophen (Tempra; 50 mg and 20 min later, 500 mg) at the 
allergy clinic. Three hours after the 500-mg dose, while at home, the 
patient experienced mild urticaria and angioedema, was treated 
with oral antihistamines, and returned to the emergency depart-
ment. At the emergency department, he was prescribed another oral 
antihistamine (cetirizine) and instructed to avoid acetaminophen. 
The symptoms resolved after 24 h. The patient returned to our clin-
ic 1 week later for oral challenge with ibuprofen, which was negative.

Methods

Data Sources and Searches
We conducted a systematic review and meta-analysis of studies 

that reported the prevalence of hypersensitivity among patients 
reporting a reaction to acetaminophen. The review was conducted 
using the PubMed and Embase databases of work published in 
English and French in the past 10 years, i.e., from January 2007 to 
January 2017, inclusively.

Inclusion and Exclusion Criteria
We included relevant studies on both children and adults for 

the systematic review. We focused on studies evaluating both im-
mediate and nonimmediate reactions to acetaminophen. To select 
the appropriate studies from the search results, the general topic 
of each article was assessed from the abstract. In certain countries, 
acetaminophen is best known under the name paracetamol. We 
therefore included this nomenclature into our research. Studies 
not pertaining to acetaminophen hypersensitivity were immedi-
ately rejected. The articles were then read completely, and were 
rejected if they were not original articles or had no history consis-
tent with acetaminophen hypersensitivity.

For the meta-analysis, studies were only eligible if the sample 
size was ≥10, and if they had established the prevalence of acet-
aminophen hypersensitivity by skin testing or oral challenge. Ad-
ditionally, studies evaluating cross-intolerance to acetaminophen 
in patients reporting NSAID hypersensitivity were excluded from 
the meta-analysis.

Quality Assessment
The quality of the remaining articles was then assessed (Table 

1). The quality assessment process for each article included meth-
ods for identifying sampling biases, testing, and data collection 
methods, and the population’s composition, in compliance with 
the PRISMA guidelines for systematic reviews. The leading author 
(S.G.) and two coauthors (M.B.-S. and A.L.) independently evalu-
ated each paper’s quality.

Statistical Analysis
Using STATA v12 software, a meta-analysis was conducted to 

compile the data obtained from the systematic review. The author, 
year, country, and design of the study, the diagnostic allergy test 
performed, and the authors’ definition of a positive skin test and/
or oral challenge were also collected. For each study, the sample 
size was collected as the total number of patients undergoing an 
oral challenge to acetaminophen, and the numerator was defined 
to be the number of patients with a positive result.

Results

Search Results
The initial PubMed and Embase searches yielded 415 

and 407 results, respectively, and 631 records were ex-
cluded because they were not relevant. Of the remaining 
189 records, 88 were rejected as they were conference ab-
stracts, 11 as they were reviews, 1 as it was a question-and-
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415 records identified through
database searching PubMed

407 records identified through
database searching Embase

820 records after duplicates
removed

631 records removed as
not relevant

189 records assessed
for eligibility

10 articles included in
meta-analysis

88 records removed as they
were conference abstracts

1 record removed as it was
a Q&A

85 articles included in 
the qualitative analysis

63 articles excluded as there were
>10 patients in the cohort

4 articles excluded as diagnostic
testing was not performed

7 articles excluded as only cross-
allergy was assessed

1 article excluded as sample size
not mentioned

11 records removed as they
were reviews

1 article removed as the history
was not consistent with allergy

3 articles removed since the
full-texts were unable to be found

despite contacting authors

33.33 (6.66–60.01) 4.351

ES (95% CI) Weight, %Study No.

  8.33 (–2.72 to 19.39) 25.312

  7.55 (0.44–14.66) 61.203

33.33 (–4.39 to 71.05) 2.184

16.67 (–4.42 to 37.75) 4.355

10.06 (4.50–15.63) 100.00OS (I2 = 25.1%, p = 0.254)

–71.1 0 71.1

Fig. 1. Flow diagram illustrating study selection process.

Fig. 2. Prevalence of established hypersensitivity to acetaminophen in children among those undergoing oral 
challenge with the drug. OS, overall survival; ES, effect size.
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answer article, 3 since the full-text articles could not be 
found despite contacting the authors, and 1 because the 
history was not consistent with acetaminophen hyper-
sensitivity (Fig. 1). The 85 remaining articles [3, 9, 13–21, 
24–97] were included in the qualitative analysis (online 
suppl. Table S1; for all online suppl. material, see www.
karger.com/doi/10.1159/000487556).

Systematic Review
The 85 articles included in the systematic review rep-

resented 1,030 adult and pediatric patients with both im-
mediately and nonimmediately reported hypersensitivity 
reactions to acetaminophen. Over one-quarter of the ar-
ticles reported immediate reactions, including anaphy-
laxis. Almost 25% of the articles reported nonimmediate, 
cutaneous reactions, which excluded SJS/TEN and fixed 
drug eruption reactions. The other 50% of articles de-
scribed SJS/TEN, fixed drug eruptions, cross-intolerance 
reactions, and unknown reactions.

Meta-Analysis
For the meta-analysis, 63 of the 85 articles were ex-

cluded, as they did not have a sample size ≥10. Of the re-
maining articles, 7 were excluded as they only assessed 
patients reporting NSAID hypersensitivity, 4 because di-
agnostic allergy testing was not performed, and 1 as the 
sample size was not reported (Fig. 1). The remaining 10 

articles were included in the meta-analysis since they had 
acceptable methods and they were assessed for their qual-
ity (Table 1). This represents a total of 259 patients evalu-
ated for a suspicion of acetaminophen hypersensitivity.

Prevalence of Hypersensitivity to Acetaminophen in 
Patients with a Positive Oral Challenge Result
For both adult and pediatric patients, the meta-analy-

sis of patients positive on oral challenge to acetamino-
phen resulted in a pooled estimate for the prevalence of 
hypersensitivity to acetaminophen of 10.1% (95% confi-
dence interval [CI] 6.0–14.2; Table 2; online suppl. Fig. 
S1). The pooled estimate for the prevalence of hypersen-
sitivity to acetaminophen for only the pediatric patients 
was 10.1% (95% CI 4.5–15.6; Fig. 2).

Discussion

This is the first study to provide a pooled estimate of 
acetaminophen hypersensitivity among children with 
suspected reactions. Our findings revealed that 10% of the 
children who underwent an oral challenge to acetamino-
phen had a true hypersensitivity. Due to its widespread 
use in children, pediatricians should be made aware of the 
potential for hypersensitivity to acetaminophen in chil-
dren. By conducting a systematic review of 85 articles, our 

Table 2. Prevalence of acetaminophen hypersensitivity among those undergoing oral challenge to acetaminophen

First author, year Country Population Hypersensitivity
reaction type

Patients that 
underwent
OC, n

Confirmed 
by OC, n

SE Prevalence Confidence
interval

Choi [13], 2016 Korea pediatric unknown 12 4 13.61 33.30% 6.66 to 60.01
Topal [14], 2016 Turkey pediatric immediate 24 2 5.64 8.33% –2.72 to 19.39
Guvenir [15], 2015 Turkey pediatric immediate and

nonimmediate
(fixed drug eruption)

53 4 3.63 7.55% 0.436 to 14.66

Loh [16], 2015 Singapore pediatric immediate 6 2 19.25 33.33% –4.39 to 71.05
Rojas-Perez-Ezquerra  
[17], 2014 

Spain pediatric/
adult

immediate and
nonimmediate
(fixed drug eruption, other)

10 10 0.00 100.00%

Renaudin [18], 2013 France pediatric/
adult

immediate 10 5 15.81 50.00% 19.01 to 80.99

Thalayasingam [19], 2013 Singapore adult unknown 8 0 0.00 0.00%
Rutkowski [3], 2012 UK pediatric/

adult
immediate and 
nonimmediate (other)

31 15 8.98 48.39% 32.79 to 65.98

Chalabianloo [20], 2011 Norway pediatric/
adult

immediate and 
nonimmediate (other)

30 1 3.28 3.33% –3.09 to 9.76

Hassani [21], 2008 France pediatric immediate 12 2 10.76 16.67% –4.42 to 37.75

OC, oral challenge; SE, standard error.
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results suggest that the percentage of reported reactions 
were similar for immediate and nonimmediate hypersen-
sitivity reactions to acetaminophen. The majority of the 
articles about pediatric patients included in our meta-
analysis report immediate-type reactions (Table 2), con-
sistent with other studies reporting that acetaminophen 
and ibuprofen are the most common elicitors of immedi-
ate-type reactions in children [22]. While the mechanism 
underlying acetaminophen allergy is not yet fully under-
stood, we can hypothesize that immediate reactions are 
likely IgE-mediated, as described by de Paramo et al. [23]. 
Studies also report a high risk of hypersensitivity to acet-
aminophen in patients who experience ibuprofen-in-
duced anaphylaxis [24], so it is important to assess cross-
intolerance to acetaminophen in such patients. 

Our systematic review revealed that in almost half of 
the articles, an oral challenge to acetaminophen was used, 
rather than skin tests, to evaluate and diagnose a con-
firmed hypersensitivity reaction. Due to the absence of 
standardized skin tests for acetaminophen [12], it is not 
surprising that the diagnostic approach relies mainly on 
oral challenge. Our data reinforce the safety of oral chal-
lenge to determine acetaminophen hypersensitivity [25], 
given that the reactions reported were all mild (online 
suppl. Table S1) and that skin tests are not standardized. 
Given that the majority of those suspected have negative 
challenges, all reported cases should be appropriately 
evaluated in order to correctly establish the diagnosis of 
acetaminophen hypersensitivity.

Given the overlap in 95% CIs of prevalence in adult 
and pediatric patients and in pediatric patients only, our 
analysis did not actually establish a higher risk of acet-
aminophen hypersensitivity in the pediatric population. 
Upon analysis of the 5 articles assessing pediatric patients 
only, the pooled estimate for the prevalence of acetamin-
ophen hypersensitivity did not change significantly; how-
ever, the I2 value fell to < 50% indicating less variation 
across the studies (Fig. 2). Factors such as the age of pa-
tients, failing to control for gender effect, and the differ-
ent definitions of the term “hypersensitivity reactions” 
could account for the high heterogeneity found when 
conducting a meta-analysis of all patients (online suppl. 
Fig. S1). The managing physicians should, appropriately, 
assess all cases of suspected hypersensitivity to acetamin-
ophen in order to avoid mislabeling of patients as allergic 
to acetaminophen.

Our study has potential limitations. A selection bias 
could be found in studies included in our systematic re-
view, i.e., some reports assessed acetaminophen hyper-
sensitivity in patients reporting hypersensitivity reactions 

to both acetaminophen and NSAIDs. However, in our 
meta-analysis, we included only studies in which acet-
aminophen hypersensitivity reactions were reported and 
assessed by oral challenge. To ensure no cross-intoler-
ance, the majority of these studies also assessed hypersen-
sitivity to NSAIDs. A potential within-study bias could 
have been introduced because some reports in our meta-
analysis did not clearly indicate the number of patients 
undergoing oral challenge to acetaminophen, and not all 
patients underwent the oral challenge. Another limita-
tion of this study is that articles reporting positive oral 
challenge did not distinguish between immediate and 
nonimmediate hypersensitivity reactions. Hence, at this 
point, we are unable to report the risk of immediate ver-
sus nonimmediate hypersensitivity reactions to acet-
aminophen. Another potential limitation relates to the 
fact that the studies reviewed did not mention the brand 
of acetaminophen used for oral challenge or assess hyper-
sensitivity to acetaminophen versus other active and in-
active ingredients in the acetaminophen preparation, e.g., 
mannitol.

Future studies are required to develop biomarkers to 
diagnose true acetaminophen hypersensitivity and devel-
op safe and appropriate oral challenge protocols. Genetic 
markers associated with an increased risk of acetamino-
phen hypersensitivity could provide screening tools for 
individuals suspected to be at an increased risk, e.g., those 
with previous reactions to NSAIDs. 

Disclosure Statement

The authors have no conflicts of interest to declare.

Funding Sources

There was no funding.

Author Contributions

Sofianne Gabrielli contributed to the conceptualization, meth-
odology, and investigation. She curated the data, performed for-
mal analysis, wrote the initial manuscript, and edited the manu-
script. Moshe Ben-Shoshan was involved in the supervision and 
oversight, and contributed to the methodology, data curation, and 
formal analysis. He was involved in reviewing and editing the man-
uscript. Alexandra Langlois contributed to data curation and for-
mal analysis. She was involved in editing and reviewing the manu-
script.

D
ow

nl
oa

de
d 

by
: C

. A
le

ss
an

dr
i -

 8
72

18
94

.3
4.

0.
15

2 
- 

7/
25

/2
01

8 
8:

14
:3

8 
P

M

http://dx.doi.org/10.1159%2F000487556


Review of Acetaminophen 
Hypersensitivity Reactions in Children

7Int Arch Allergy Immunol
DOI: 10.1159/000487556

References

  1	 Andritsou F, Benetou V, Michail KA, Pantazis 
N, Pavlopoulou ID: Out-of-hospital adminis-
tration of medication without prescription 
and associated factors among preschool chil-
dren. Biomed Res Int 2017; 2017: 5242048.

  2	 Southey ER, Soares-Weiser K, Kleijnen J: Sys-
tematic review and meta-analysis of the clini-
cal safety and tolerability of ibuprofen com-
pared with paracetamol in paediatric pain and 
fever. Curr Med Res Opin 2009; 25: 2207–
2222.

  3	 Kidon MI, Kang LW, Chin CW, Hoon LS, 
Hugo VB: Nonsteroidal anti-inflammatory 
drug hypersensitivity in preschool children. 
Allergy Asthma Clin Immunol 2007; 3: 114–
122.

  4	 Rutkowski K, Nasser SM, Ewan PW: 
Paracetamol hypersensitivity: clinical fea-
tures, mechanism and role of specific IgE. Int 
Arch Allergy Immunol 2012; 159: 60–64.

  5	 Morelli JG, Tay YK, Rogers M, Halbert A, 
Krafchik B, Weston WL: Fixed drug eruptions 
in children. J Pediatr 1999; 134: 365–367.

  6	 Ferrandiz-Pulido C, Garcia-Patos V: A review 
of causes of Stevens-Johnson syndrome and 
toxic epidermal necrolysis in children. Arch 
Dis Childhood 2013; 98: 998–1003.

  7	 Patel TK, Barvaliya MJ, Sharma D, Tripathi C: 
A systematic review of the drug-induced Ste-
vens-Johnson syndrome and toxic epidermal 
necrolysis in Indian population. Indian J Der-
matol Venereol Leprol 2013; 79: 389–398.

  8	 Ribeiro-Vaz I, Marques J, Demoly P, Polonia 
J, Gomes ER: Drug-induced anaphylaxis: a 
decade review of reporting to the Portuguese 
Pharmacovigilance Authority. Eur J Clin 
Pharmacol 2013; 69: 673–681.

  9	 Pichler WJ, Adam J, Daubner B, Gentinetta T, 
Keller M, Yerly D: Drug hypersensitivity reac-
tions: pathomechanism and clinical symp-
toms. Med Clin North Am 2010; 94: 645–664.

10	 Blanca-Lopez N, Cornejo-Garcia JA, Plaza-
Seron MC, Dona I, Torres-Jaen MJ, Canto G, 
Padilla-Espana L, Kidon M, Perkins JR, Blan-
ca M: Hypersensitivity to nonsteroidal anti-
inflammatory drugs in children and adoles-
cents: cross-intolerance reactions. J Investig 
Allergol Clin Immunol 2015; 25: 259–269.

11	 Kvedariene V, Bencherioua AM, Messaad D, 
Godard P, Bousquet J, Demoly P: The accu-
racy of the diagnosis of suspected paracetamol 
(acetaminophen) hypersensitivity: results of a 
single-blinded trial. Clin Exp Allergy 2002; 32: 

1366–1369.
12	 Boussetta K, Ponvert C, Karila C, Bourgeois 

ML, Blic J, Scheinmann P: Hypersensitivity 
reactions to paracetamol in children: a study 
of 25 cases. Allergy 2005; 60: 1174–1177.

13	 Choi J, Lee JY, Kim KH, Choi J, Ahn K, Kim 
J: Evaluation of drug provocation tests in Ko-
rean children: a single center experience. 
Asian Pac J Allergy Immunol 2016; 34: 130–
136.

14	 Topal E, Celiksoy MH, Catal F, Gamze Sayan 
Y, Sancak R: The value of the clinical history 
for the diagnosis of immediate nonsteroidal 
anti-inflammatory drug hypersensitivity and 
safe alternative drugs in children. Allergy 
Asthma Proc 2016; 37: 57–63.

15	 Guvenir H, Dibek Misirlioglu E, Vezir E, Toy-
ran M, Ginis T, Civelek E, Kocabas CN: Non-
steroidal anti-inflammatory drug hypersensi-
tivity among children. Allergy Asthma Proc 
2015; 36: 386–393.

16	 Loh W, Lim HH, Rao R, Goh A, Ong LX, Chi-
ang WC: Tolerance to etoricoxib in children 
with nonsteroidal anti-inflammatory drug 
hypersensitivity. Asia Pac Allergy 2015; 5: 
 40–46.

17	 Rojas-Perez-Ezquerra P, Sanchez-Morillas L, 
Gomez-Traseira C, Gonzalez-Mendiola R, 
Alcorta Valle AR, Laguna-Martinez J: Selec-
tive hypersensitivity reactions to acetamino-
phen: a 13-case series. J Allergy Clin Immunol 
Pract 2014; 2: 343–345.

18	 Renaudin JM, Beaudouin E, Ponvert C, De-
moly P, Moneret-Vautrin DA: Severe drug-
induced anaphylaxis: analysis of 333 cases re-
corded by the Allergy Vigilance Network 
from 2002 to 2010. Allergy 2013; 68: 929–937.

19	 Thalayasingam M, Davies LJ, Llanora GV, 
Gerez IF, Van Bever HP, Shek LP: Clinical 
characteristics and outcomes of patients un-
dergoing drug provocation tests (DPTs). Ann 
Acad Med Singapore 2013; 42: 184–189.

20	 Chalabianloo F, Berstad A, Schjott J, Riedel B, 
Irgens A, Florvaag E: Clinical characteristics 
of patients with drug hypersensitivity in Nor-
way: a single-centre study. Pharmacoepide-
miol Drug Safety 2011; 20: 506–513.

21	 Hassani A, Ponvert C, Karila C, Le Bourgeois 
M, De Blic J, Scheinmann P: Hypersensitivity 
to cyclooxygenase inhibitory drugs in chil-
dren: a study of 164 cases. Eur J Dermatol 
2008; 18: 561–565.

22	 Blanca-Lopez N, Cornejo-Garcia JA, Perez-
Alzate D, Perez-Sanchez N, Plaza-Seron MC, 
Dona I, Torres MJ, Canto G, Kidon M, Per-
kins JR, Blanca M: Hypersensitivity reactions 
to nonsteroidal anti-inflammatory drugs in 
children and adolescents: selective reactions. 
J Invest Allergol Clin Immunol 2015; 25: 385–
395.

23	 de Paramo BJ, Gancedo SQ, Cuevas M, Camo 
IP, Martin JA, Cosmes EL: Paracetamol (acet-
aminophen) hypersensitivity. Ann Allergy 
Asthma Immunol 2000; 85: 508–511.

24	 Liew WK, Chiang WC, Goh AE, Lim HH, 
Chay OM, Chang S, Tan JH, Shih E, Kidon M: 
Paediatric anaphylaxis in a Singaporean chil-
dren cohort: changing food allergy triggers 
over time. Asia Pac Allergy 2013; 3: 29–34.

25	 Yilmaz O, Ertoy Karagol IH, Bakirtas A, To-
pal E, Celik GE, Demirsoy MS, Turktas I: 
Challenge-proven nonsteroidal anti-inflam-
matory drug hypersensitivity in children. Al-
lergy 2013; 68: 1555–1561.

26	 Ban GY, Ahn SJ, Yoo HS, Park HS, Ye YM: 
Stevens-Johnson Syndrome and toxic epider-
mal necrolysis associated with acetamino-
phen use during viral infections. Immune 
Netw 2016; 16: 256–260.

27	 Calvo Campoverde K, Giner-Munoz MT, 
Martinez Valdez L, Rojas Volquez M, Lozano 
Blasco J, Machinena A, Plaza AM: Hypersen-
sitivity reactions to non-steroidal anti-in-
flammatory drugs and tolerance to alternative 
drugs. An Pediatr 2016; 84: 148–153.

28	 Carsin A, Vitte J, Demoly P, Dubus JC: When 
voluntary paracetamol overdose requires a 
drug challenge. Ann Allergy Asthma Immu-
nol 2016; 117: 437–438.

29	 Chadli Z, Ben Fredj N, Youssef M, Chaabane 
A, Boughattas NA, Zili JE, Aouam K: The rest 
of the story of the patient described in the let-
ter to the editors: “Hypersensitivity to amoxi-
cillin after... (DRESS) to carbamazepine...: a 
possible co-sensitization.” Br J Clin Pharma-
col 2016; 81: 784–785.

30	 Misirlioglu ED, Akman AO, Vezir E, Basaran 
O, Cakar N, Kocabas CN: Paracetamol-in-
duced fixed drug eruption in a patient with 
recurrent fever and rash. Ann Allergy Asthma 
Immunol 2016; 117: 210–211.

31	 Numata T, Fukushi R, Ito T, Tsuboi R, Ha-
rada K: Acetaminophen anaphylaxis diag-
nosed by skin prick test. Allergol Int 2016; 65: 

490–491.
32	 Pena MA, Perez S, Zazo MC, Alcala PJ, Cuel-

lo JD, Zapater P, Reig R: A case of toxic epi-
dermal necrolysis secondary to acetamino-
phen in a child. Curr Drug Safety 2016; 11: 

99–101.
33	 Perez-Alzate D, Blanca-Lopez N, Dona I, 

Agundez JA, Garcia-Martin E, Cornejo-Gar-
cia JA, Perkins JR, Blanca M, Canto G: Asth-
ma and rhinitis induced by selective immedi-
ate reactions to paracetamol and non-steroi-
dal anti-inflammatory drugs in aspirin 
tolerant subjects. Front Pharmacol 2016; 7: 

215.
34	 Suwarsa O, Yuwita W, Dharmadji HP, Sut-

edja E: Stevens-Johnson syndrome and toxic 
epidermal necrolysis in Dr. Hasan Sadikin 
General Hospital Bandung, Indonesia from 
2009–2013. Asia Pac Allergy 2016; 6: 43–47.

35	 Trautmann A, Anders D, Stoevesandt J: H1-
antihistamine premedication in NSAID-asso-
ciated urticaria. J Allergy Clin Immunol Pract 
2016; 4: 1205–1212.

36	 Watanabe H, Kamiyama T, Sasaki S, Ko-
bayashi K, Fukuda K, Miyake Y, Aruga T, Sue-
ki H: Toxic epidermal necrolysis caused by 
acetaminophen featuring almost 100% skin 
detachment: acetaminophen is associated 
with a risk of severe cutaneous adverse reac-
tions. J Dermatol 2016; 43: 321–324.

D
ow

nl
oa

de
d 

by
: C

. A
le

ss
an

dr
i -

 8
72

18
94

.3
4.

0.
15

2 
- 

7/
25

/2
01

8 
8:

14
:3

8 
P

M

http://dx.doi.org/10.1159%2F000487556


Gabrielli/Langlois/Ben-ShoshanInt Arch Allergy Immunol8
DOI: 10.1159/000487556

37	 Barbarroja-Escudero J, Sanchez-Gonzalez 
MJ, Rodriguez-Rodriguez M, Antolin-Ameri-
go D, Velez D, Medina-Exposito I, Sanchez-
Gomez-Aparici E, Piteiro AB, Alvarez-Mon 
M: Fixed drug urticaria: a report of two pa-
tients. Allergol Int 2015; 64: 101–103.

38	 Boccaletti V, Cortelazzi C, Fantini C, Tognet-
ti E, Fabrizi G, Pagliarello C, Di Nuzzo S: 
Acute generalized exanthematous pustulosis 
following paracetamol ingestion in a child. 
Pediatr Allergy Immunol 2015; 26: 391–392.

39	 Gaspar A, Santos N, Piedade S, Santa-Marta 
C, Pires G, Sampaio G, Arede C, Borrego LM, 
Morais-Almeida M: One-year survey of pae-
diatric anaphylaxis in an allergy department. 
Eur Ann Allergy Clin Immunol 2015; 47: 197–
205.

40	 Harimoto N, Wang H, Ikegami T, Takeishi K, 
Itoh S, Yamashita YI, Yoshizumi T, Aishima 
S, Shirabe K, Oda Y, Maehara Y: Education 
and imaging. Hepatology: rare Stevens-John-
son syndrome and vanishing bile duct syn-
drome induced by acetaminophen, requiring 
liver transplantation. J Gastroenterol Hepatol 
2015; 30: 656.

41	 Jain SS, Green S, Rose M: Anaphylaxis follow-
ing intravenous paracetamol: the problem is 
the solution. Anaesth Intensive Care 2015; 43: 

779–781.
42	 Nanishi E, Hoshina T, Ohga S, Nishio H, Hara 

T: Drug reaction with eosinophilia and sys-
temic symptoms during primary Epstein-
Barr virus infection. J Microbiol Immunol In-
fect 2015; 48: 109–112.

43	 Park HJ, Kim SR, Leem DW, Moon IJ, Koh 
BS, Park KH, Park JW, Lee JH: Clinical fea-
tures of and genetic predisposition to drug-
induced Stevens-Johnson syndrome and tox-
ic epidermal necrolysis in a single Korean ter-
tiary institution patients-investigating the 
relation between the HLA-B*4403 allele and 
lamotrigine. Eur J Clin Pharmacol 2015; 71: 

35–41.
44	 Slim R, Fathallah N, Aounallah A, Ksiaa M, 

Sriha B, Nouira R, Ben Salem C: Paracetamol-
induced Stevens-Johnson syndrome and cho-
lestatic hepatitis. Curr Drug Safety 2015; 10: 

187–189.
45	 Ariza A, Fernandez TD, Dona I, Aranda A, 

Blanca-Lopez N, Melendez L, Canto G, Blan-
ca M, Torres MJ, Mayorga C: Basophil activa-
tion after nonsteroidal anti-inflammatory 
drugs stimulation in patients with immediate 
hypersensitivity reactions to these drugs. Cy-
tometry A 2014; 85: 400–407.

46	 Asero R: Multiple nonsteroidal anti-inflam-
matory drug-induced cutaneous disease: 
what differentiates patients with and without 
underlying chronic spontaneous urticaria? 
Int Arch Allergy Immunol 2014; 163: 114–118.

47	 Biswal S, Sahoo SS: Paracetamol induced Ste-
vens-Johnson syndrome – toxic epidermal 
necrolysis overlap syndrome. Int J Dermatol 
2014; 53: 1042–1044.

48	 Corzo JL, Zambonino MA, Munoz C, May-
orga C, Requena G, Urda A, Gallego C, Blan-
ca M, Torres MJ: Tolerance to COX-2 inhibi-
tors in children with hypersensitivity to non-
steroidal anti-inflammatory drugs. Br J 
Dermatol 2014; 170: 725–729.

49	 Hotaling JM, Hotaling AJ: Otologic compli-
cations of Stevens-Johnson syndrome and 
toxic epidermal necrolysis. Int J Pediatr Oto-
rhinolaryngol 2014; 78: 1408–1409.

50	 Jung JW, Cho SH, Kim KH, Min KU, Kang 
HR: Clinical features of fixed drug eruption at 
a tertiary hospital in Korea. Allergy Asthma 
Immunol Res 2014; 6: 415–420.

51	 Kim EJ, Lim H, Park SY, Kim S, Yoon SY, Bae 
YJ, Kwon HS, Cho YS, Moon HB, Kim TB: 
Rapid onset of Stevens-Johnson syndrome 
and toxic epidermal necrolysis after ingestion 
of acetaminophen. Asia Pac Allergy 2014; 4: 

68–72.
52	 Kim YJ, Lim KH, Kim MY, Jo EJ, Lee SY, Lee 

SE, Yang MS, Song WJ, Kang HR, Park HW, 
Chang YS, Cho SH, Min KU, Kim SH: Cross-
reactivity to acetaminophen and celecoxib ac-
cording to the type of nonsteroidal anti-in-
flammatory drug hypersensitivity. Allergy 
Asthma Immunol Res 2014; 6: 156–162.

53	 Gomez-Traseira C, Rojas-Perez-Ezquerra P, 
Sanchez-Morillas L, Gonzalez-Mendiola R, 
Rubio-Perez M, Moral-Morales A, Juliolagu-
na-Martinez J: Paracetamol-induced fixed 
drug eruption at an unusual site. Recent Pat 
Inflamm Allergy Drug Discov 2013; 7: 268–
270.

54	 Guerriero C, Perino F, Favoriti N, Capizzi R, 
Sani I, Rigante D: Paracetamol-induced hy-
persensitivity vasculitis in a 10-year-old child. 
Eur Rev Med Pharmacol Sci 2013; 17: 3405–
3406.

55	 Lugovic-Mihic L, Duvancic T, Vucic M, Si-
tum M, Kolic M, Mihic J: SDRIFE (baboon 
syndrome) due to paracetamol: case report. 
Acta Dermatovenerol Croat 2013; 21: 113–
117.

56	 Padmavathi S, Manimekalai K, Ambujam S: 
Causality, severity and preventability assess-
ment of adverse cutaneous drug reaction: a 
prospective observational study in a tertiary 
care hospital. J Clin Diagn Res 2013; 7: 2765–
2767.

57	 Rahman MH: Fixed drug eruption in Bangla-
deshi population: confirmed by provocative 
test. Int J Dermatol 2014; 53: 255–258.

58	 Raucci U, Rossi R, Da Cas R, Rafaniello C, 
Mores N, Bersani G, Reale A, Pirozzi N, Men-
niti-Ippolito F, Traversa G: Stevens-Johnson 
syndrome associated with drugs and vaccines 
in children: a case-control study. PLoS One 
2013; 8:e68231.

59	 Takeo N, Hatano Y, Yamamoto K, Shiota S, 
Fujiwara S: Case of Mycoplasma pneumoniae 
infection with maculopapular-type eruptions 
due to acetaminophen. J Dermatol 2013; 40: 

304–306.

60	 Turk BG, Gunaydin A, Ertam I, Ozturk G: 
Adverse cutaneous drug reactions among 
hospitalized patients: five year surveillance. 
Cutan Ocul Toxicol 2013; 32: 41–45.

61	 Yokose C, Nakai N, Katoh N: Maculopapular-
type drug eruption caused by Coughcode®-N 
combination tablets. Allergol Int 2013; 62: 

519–521.
62	 Zambonino MA, Torres MJ, Munoz C, Re-

quena G, Mayorga C, Posadas T, Urda A, 
Blanca M, Corzo JL: Drug provocation tests in 
the diagnosis of hypersensitivity reactions to 
non-steroidal anti-inflammatory drugs in 
children. Pediatr Allergy Immunol 2013; 24: 

151–159.
63	 Arora R, Maddox CL: Acetaminophen-in-

duced exanthem of the breasts. Cutis 2012; 89: 

284–286.
64	 Chaudhry T, Hissaria P, Wiese M, Heddle R, 

Kette F, Smith WB: Oral drug challenges in 
non-steroidal anti-inflammatory drug-in-
duced urticaria, angioedema and anaphylaxis. 
Intern Med J 2012; 42: 665–671.

65	 Couto M, Gaspar A, Morais-Almeida M: Se-
lective anaphylaxis to paracetamol in a child. 
Eur Ann Allergy Clin Immunol 2012; 44: 163–
166.

66	 Elm MK, Murchland MR: Multifocal, fixed-
drug eruption masquerading as recurrent ery-
thema multiforme. J Drugs Dermatol 2012; 

11: 244–246.
67	 Khawaja A, Shahab A, Hussain SA: Acet-

aminophen-induced Steven Johnson syn-
drome-toxic epidermal necrolysis overlap. J 
Pak Med Assoc 2012; 62: 524–527.

68	 Ognongo-Ibiaho AN, Atanda HL: Epidemio-
logical study of fixed drug eruption in Pointe-
Noire. Int J Dermatol 2012; 51(suppl 1): 30–
31, 33–35.

69	 Umayahara T, Shimauchi T, Fujiyama T, Ito 
T, Hirakawa S, Tokura Y: Paediatric acute 
generalized exanthematous pustulosis in-
duced by paracetamol with high serum levels 
of interleukin-8 and -22: a case report. Acta 
Dermatovenereol 2013; 93: 362–363.

70	 Zhong H, Zhou Z, Wang H, Niu J, Chen W, 
Song Z, Hao F: Prevalence of cutaneous ad-
verse drug reactions in Southwest China: an 
11-year retrospective survey on in-patients of 
a dermatology ward. Dermatitis 2012; 23:  
81–85.

71	 Abuaf N, Rostane H, Barbara J, Toly-Ndour 
C, Gaouar H, Mathelier-Fusade P, Leynadier 
F, Frances C, Girot R: Comparison of CD63 
upregulation induced by NSAIDs on baso-
phils and monocytes in patients with NSAID 
hypersensitivity. J Allergy 2012; 2012: 580873.

72	 Andrade P, Brinca A, Goncalo M: Patch test-
ing in fixed drug eruptions – a 20-year review. 
Contact Dermatitis 2011; 65: 195–201.

73	 Aun MV, Bisaccioni C, Garro LS, Rodrigues 
AT, Tanno LK, Ensina LF, Kalil J, Motta AA, 
Giavina-Bianchi P: Outcomes and safety of 
drug provocation tests. Allergy Asthma Proc 
2011; 32: 301–306.

D
ow

nl
oa

de
d 

by
: C

. A
le

ss
an

dr
i -

 8
72

18
94

.3
4.

0.
15

2 
- 

7/
25

/2
01

8 
8:

14
:3

8 
P

M

http://dx.doi.org/10.1159%2F000487556


Review of Acetaminophen 
Hypersensitivity Reactions in Children

9Int Arch Allergy Immunol
DOI: 10.1159/000487556

74	 Cristallo AF, Schroeder J, Citterio A, Santori 
G, Ferrioli GM, Rossi U, Bertani G, Cassano 
S, Gottardi P, Ceschini N, Barocci F, Ribizzi 
G, Cutrupi V, Cairoli R, Rapisarda V, Pas-
torello EA, Barocci S: A study of HLA class I 
and class II 4-digit allele level in Stevens-
Johnson syndrome and toxic epidermal 
necrolysis. Int J Immunogenet 2011; 38: 303–
309.

75	 Dona I, Blanca-Lopez N, Jagemann LR, Tor-
res MJ, Rondon C, Campo P, Gomez AI, Fer-
nandez J, Laguna JJ, Rosado A, Blanca M, 
Canto G: Response to a selective COX-2 in-
hibitor in patients with urticaria/angioedema 
induced by nonsteroidal anti-inflammatory 
drugs. Allergy 2011; 66: 1428–1433.

76	 Na HR, Lee JM, Jung JW, Lee SY: Usefulness 
of drug provocation tests in children with a 
history of adverse drug reaction. Korean J Pe-
diatr 2011; 54: 304–309.

77	 Bremec T, Demsar J, Luzar B, Adamic M, Pav-
lovic MD: Longstanding truncal hyperpig-
mented patches in a young man. Multiple 
fixed drug eruption caused by acetamino-
phen. Clin Exp Dermatol 2010; 35:e56–e57.

78	 Honma M, Tobisawa S, Iinuma S, Shibuya T, 
Komatsu S, Takahashi I, Ishida-Yamamoto A, 
Iizuka H: Toxic epidermal necrolysis with 
prominent facial pustules: a case with reacti-
vation of human herpesvirus 7. Dermatology 
2010; 221: 306–308.

79	 Trujillo C, Gago C, Ramos S: Stevens-Jonhson 
syndrome after acetaminophen ingestion, 
confirmed by challenge test in an eleven-year-
old patient. Allergol Immunopathol 2010; 38: 

99–100.
80	 Drummond C, Fischer G: Vulval fixed drug 

eruption due to paracetamol. Australas J Der-
matol 2009; 50: 118–120.

81	 Ho MH, Tung JY, Lee TL, Tsoi NS, Lau YL: 
Anaphylaxis to paracetamol. J Paediatr Child 
Health 2008; 44: 746–747.

82	 Levi N, Bastuji-Garin S, Mockenhaupt M, 
Roujeau JC, Flahault A, Kelly JP, Martin E, 
Kaufman DW, Maison P: Medications as risk 
factors of Stevens-Johnson syndrome and 
toxic epidermal necrolysis in children: a 
pooled analysis. Pediatrics 2009; 123:e297–
e304.

83	 Lopez Abad R, Iriarte Sotes P, Castro Murga 
M, Gracia Bara MT, Sesma Sanchez P: Fixed 
drug eruption induced by phenylephrine: a 
case of polysensitivity. J Invest Allergol Clin 
Immunol 2009; 19: 322–323.

84	 Sanchez-Borges M, Capriles-Hulett A, Cabal-
lero-Fonseca F: A novel phenotype of nonste-
roidal anti-inflammatory drug hypersensitiv-
ity: the high-risk patient. World Allergy Or-
gan J 2009; 2: 17–19.

85	 Treudler R, Grunewald S, Gebhardt C, Simon 
JC: Prolonged course of acute generalized ex-
anthematous pustulosis with liver involve-
ment due to sensitization to amoxicillin and 
paracetamol. Acta Dermatovenereol 2009; 89: 

314–315.
86	 Ben-Ari K, Goldberg I, Shirazi I, Amitay I, Si-

gler M, Brenner S: An unusual case of DRESS 
syndrome. J Dermatol Case Rep 2008; 2: 39–
42.

87	 Oshikoya KA: Paracetamol-induced angio-
edema: more details required. Indian J Med 
Sci 2008; 62: 497–499; author reply 499.

88	 Panchabhai TS, Gogtay NJ, Bavdekar SB: 
Paracetamol-induced angioedema. Indian J 
Med Sci 2008; 62: 420–422.

89	 Rodriguez-Trabado A, Camara-Hijon C, Ra-
mos-Cantarino A, Porcel-Carreno SL, 
Jimenez-Timon S, Pereira-Navarro G, Her-
nandez-Arbeiza FJ, Fernandez-Pereira L: Ba-
sophil activation test for the in vitro diagnosis 
of nonsteroidal anti-inflammatory drug hy-
persensitivity. Allergy Asthma Proc 2008; 29: 

241–249.

90	 Dhingra B, Grover C: Baboon syndrome. In-
dian Pediatr 2007; 44: 937.

91	 Inomata N, Osuna H, Yamaguchi J, Onoda M, 
Takeshita Y, Chiba Y, Kambara T, Ikezawa Z: 
Safety of selective cyclooxygenase-2 inhibi-
tors and a basic non-steroidal anti-inflamma-
tory drug (NSAID) in Japanese patients with 
NSAID-induced urticaria and/or angioede-
ma: comparison of meloxicam, etodolac and 
tiaramide. J Dermatol 2007; 34: 172–177.

92	 Kang LW, Kidon MI, Chin CW, Hoon LS, 
Hwee CY, Chong NK: Severe anaphylactic re-
action to ibuprofen in a child with recurrent 
urticaria. Pediatrics 2007; 120:e742–e744.

93	 Matsuno O, Takenaka R, Ando M, Miyazaki 
E, Kumamoto T: Amoxicillin-induced eosin-
ophilic pneumonia with granulomatous reac-
tion: discrepancy between drug-induced lym-
phocyte stimulation test findings and the 
provocation drug test. Allergy Asthma Clin 
Immunol 2007; 3: 70–72.

94	 Morais-Almeida M, Marinho S, Gaspar A: 
Montelukast in 2 atopic patients with intoler-
ance to nonsteroidal anti-inflammatory drugs 
and paracetamol: 5-year follow-up. J Invest 
Allergol Clin Immunol 2007; 17: 278–279.

95	 Sezer E, Sezer T, Koseoglu D, Filiz NO: Acute 
generalized exanthematous pustulosis in a 
child. Pediatr Dermatol 2007; 24: 93–95.

96	 Tsujino Y, Okamoto N, Morita E: Acetamin-
ophen-induced urticaria without aspirin in-
tolerance. J Dermatol 2007; 34: 224–226.

97	 Wohl Y, Gat A, Shirazi I, Brenner S: Acet-
aminophen-induced lichenoid keratosis: a 
new way to look at an old lesion. J Eur Acad 
Dermatol Venereol 2007; 21: 548–549.

D
ow

nl
oa

de
d 

by
: C

. A
le

ss
an

dr
i -

 8
72

18
94

.3
4.

0.
15

2 
- 

7/
25

/2
01

8 
8:

14
:3

8 
P

M

http://dx.doi.org/10.1159%2F000487556





	2018-176-106-14.pdf
	TabellenTitel
	StartZeile
	Zwischenlinie
	TabellenFussnote

	944412.pdf
	944416.pdf

	CitRef_1: 
	CitRef_14: 
	CitRef_26: 
	CitRef_2: 
	CitRef_27: 
	CitRef_15: 
	CitRef_3: 
	CitRef_16: 
	CitRef_28: 
	CitRef_29: 
	CitRef_4: 
	CitRef_17: 
	CitRef_5: 
	CitRef_18: 
	CitRef_30: 
	CitRef_6: 
	CitRef_7: 
	CitRef_19: 
	CitRef_31: 
	CitRef_32: 
	CitRef_8: 
	CitRef_20: 
	CitRef_33: 
	CitRef_9: 
	CitRef_21: 
	CitRef_10: 
	CitRef_22: 
	CitRef_34: 
	CitRef_11: 
	CitRef_35: 
	CitRef_23: 
	CitRef_36: 
	CitRef_12: 
	CitRef_24: 
	CitRef_13: 
	CitRef_25: 
	CitRef_37: 
	CitRef_48: 
	CitRef_60: 
	CitRef_61: 
	CitRef_38: 
	CitRef_49: 
	CitRef_62: 
	CitRef_50: 
	CitRef_39: 
	CitRef_51: 
	CitRef_63: 
	CitRef_40: 
	CitRef_64: 
	CitRef_52: 
	CitRef_65: 
	CitRef_41: 
	CitRef_53: 
	CitRef_66: 
	CitRef_42: 
	CitRef_67: 
	CitRef_43: 
	CitRef_54: 
	CitRef_68: 
	CitRef_55: 
	CitRef_69: 
	CitRef_44: 
	CitRef_56: 
	CitRef_70: 
	CitRef_45: 
	CitRef_57: 
	CitRef_71: 
	CitRef_58: 
	CitRef_46: 
	CitRef_72: 
	CitRef_59: 
	CitRef_47: 
	CitRef_73: 
	CitRef_74: 
	CitRef_81: 
	CitRef_90: 
	CitRef_91: 
	CitRef_82: 
	CitRef_75: 
	CitRef_83: 
	CitRef_92: 
	CitRef_93: 
	CitRef_84: 
	CitRef_76: 
	CitRef_77: 
	CitRef_85: 
	CitRef_94: 
	CitRef_78: 
	CitRef_86: 
	CitRef_95: 
	CitRef_96: 
	CitRef_87: 
	CitRef_79: 
	CitRef_97: 
	CitRef_88: 
	CitRef_80: 
	CitRef_89: 


