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What's Known on This Subject What This Study Adds

Among the general population, medication is the major cause of SJS or TEN. These fatal
diseases have been observed in children, but relative risks of drugs have never been
described in this population.

ABSTRACT

This study assesses medication risk factors of SJS/TEN for the first time in a large popu-
lation of children. Highly suspected and controversial drugs associated with the risk of
SJS or TEN in children <15 years of age are described.

OBJECTIVE. The aim of this study was to determine the relation of medications to the risk
of Stevens-Johnson syndrome and toxic epidermal necrolysis in children <15 years
of age.

METHODS. We conducted a pooled analysis by using data from 2 multicenter interna-
tional case-control studies: the severe cutaneous adverse reaction (SCAR) study and
the multinational severe cutaneous adverse reaction (EuroSCAR) study conducted in
France, Germany, Italy, Portugal, the Netherlands, Austria, and Israel. We selected
case subjects aged <15 years, hospitalized for Stevens-Johnson syndrome, Stevens-
Johnson syndrome/toxic epidermal necrolysis-overlap, or toxic epidermal necrolysis,
and age-, gender-, and country-matched hospital controls. Pooled crude odds ratios
were estimated and adjusted for confounding by multivariate methods when num-
bers permitted.

RESULTS. Our study included 80 cases and 216 matched controls. Antiinfective SUIGTR®
amides, phenobarbital, carbamazepine, and lamotrigine were strongly associated
with the risk of Stevens-Johnson syndrome or toxic epidermal necrolysis. Significant
associations were highlighted in univariate analysis for valproic acid and nonsteroi-
dal antiinflammatory drugs as a group and for acetaminophen (paracetamol) in
multivariate analysis.

CONCLUSIONS. We confirmed 4 previously highly suspected drug risk factors for Stevens-
Johnson syndrome/toxic epidermal necrolysis in children: antiinfective sulfon-
amides, phenobarbital, carbamazepine, and lamotrigine. Among more unexpected
risk factors, we suspect that acetaminophen (paracetamol) use increases the risk of
Stevens-Johnson syndrome or toxic epidermal necrolysis. Pediatrics 2009;123:
€297-e304
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S TEVENS-JOHNSON SYNDROME (SJS) and toxic epidermal necrolysis (TEN) are 2 rare (1-2 cases per million
population per year) but life-threatening mucocutaneous reactions characterized by detachment of epidermis,
acute skin blisters, and mucous membrane erosions (Figs 1 and 2).! SJS and TEN are variants within a continuous
spectrum; detachment of <10% of the total body surface area defines SJS, whereas >30% defines TEN. Intermediate
cases are called SJS/TEN-overlap.? The mortality risk is high, >40% of TEN cases are fatal, (Sépsis being the most
important cause.>-> Other complications such as ocular sequelae are severe and frequent (40%-50% of survivors).¢?

Among the general population, including mainly adult patients, it has been estimated that a drug is implicated in
~70% of cases of TEN.® Both SJS and TEN are severity variants of the same drug-induced process.? Several drugs are
highly suspected to cause SJS/TEN and suspected to be the causative agent in 65% of SJIS/TEN cases'?: antiepileptics,
antiinfective sulfonamides, oxicam nonsteroidal inflammatory drugs (NSAIDs), nevirapine, and allopurinol. The

EDIATRICS Volume 123, Number 2, February 2009

p 297
Downloaded from www.pediatrics.org. Provided by Bibliotheque CHUV on August 5, 2009 ¢


http://www.pediatrics.org
manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 


TABLE 1

Characteristics of the 2 Pooled Studies

SCAR

EuroSCAR

Inclusion time
Participative countries

Cases

Controls

1989-1995
France, Germany, Italy, and Portugal

Hospitalized for SJS, TEN, or SJS/TEN-overlap

Diagnosis confirmed by validation committee

Age > 1mo

Children included if had mucosal lesions or target lesions and/or skin biopsy
Hospitalized for <10 d for acute conditions including infection, trauma, and

1997-2001
France, Germany, ltaly, the Netherlands, Israel,
and Austria

abdominal emergency, which were not expected to result from

medication use
Age
Gender
Country/region
368 cases and 1704 controls
80 cases and 216 controls
Ratio control/case 3:1
Gender ratio: 1:1

Matching criteria

Population
Children pooled population

383 cases and 1502 controls

Median age: cases: 6.2 (3.7-9.9); controls: 6.1 (3.4-10.7)

potential role of other drugs such as aminopenicillins,
valproic acid, acetaminophen (paracetamol), and corti-
costeroids is more controversial.®!''-'* Nonmedication
factors have also been hypothesized to increase the risk
of SJS/TEN: HIV,'>'¢ herpesvirus or Mycoplasma pneu-
moniae,’-2° radiotherapy,??? lupus erythematosus,?*> and
collagen vascular disease.

TEN and SJS have been observed worldwide and
occur in all age groups including children, infants, and
even newborns,+52527 but to our knowledge, no specific
study has ever assessed drug risk factors in children.
Considering that drug prescriptions differ between chil-
dren and adults and that age can modify drug effects, we
hypothesized that medication risk factors of SJS/TEN
might be different for children. The 2 largest case-control
studies, severe cutaneous adverse reaction (SCAR)!"> and
EuroSCAR,? were conducted in France, Germany, Italy,
Portugal, Netherlands, Austria, and Israel to evaluate the
medication risk factors of SJS/TEN in the general popu-
lation (368 and 383 cases, respectively, of SJS, SJS/TEN-
overlap, and TEN). Only 10% of the cases in these 2
studies were children. Therefore, we conducted a pooled
analysis combining the data from these 2 studies to deter-
mine medication risk factors of SJIS/TEN in children <15
years of age. The aims were to (1) describe the character-
istics of cases, (2) determine if drugs suspected to be risk
factors in the general population were confirmed among
children, and (3) investigate if other drugs or factors were
associated with these diseases in children.

PATIENTS AND METHODS
We conducted the study by pooling individual data from
the 2 case-control studies: SCAR and EuroSCAR!!"1328.29
(Table 1). Both international multicenter studies had
identical methodologies and similar populations, which
restricted heterogeneity and therefore allowed pooled
analysis.

We selected children who were <15 years of age,
hospitalized for SJS, SJS/TEN-overlap, or TEN, and con-

€298 LEVIetal

trols matched for age, gender, and country. Controls
(ratio was 3:1 in both studies) were patients hospitalized
for acute conditions including infection, trauma, and
abdominal emergency, which were not expected to re-
sult from drug use. The following data were extracted
from each database: demographic and clinical data, drug
exposures during the month preceding hospitalization,
infection, other symptoms or herpes during the last
month, history of allergic disease (asthma, atopic derma-
titis, eczema, or allergic rhinitis), drug allergy, or other
diseases.

Pooling the 2 studies yielded 80 case subjects and 216
matched controls <15 years of age (34 case subjects and
99 controls from SCAR; 46 case subjects and 117 con-
trols from EuroSCAR).

A group of experts blinded for potential exposure
reviewed all collected cases by using clinical data, avail-
able photographs, and histopathology to confirm the
diagnosis of SJS/TEN and determine the date of onset of
disease. Because the features of SJS/TEN develop over a
few days, an “index day” was determined as the most
probable date of onset of the patient’s disease. The date of
onset of the controls’ acute condition was considered as
their index day. The window of drug exposure was re-
stricted to 7 days before the probable index day for the
analysis, according to the pharmacokinetics hypothesis that
a drug could not induce the reaction if totally eliminated
from the body. The exposure window was extended to 3
weeks for phenobarbital, which has a longer half-life.

Categorical variables are reported as percentages
(numbers) and continuous variables as median (25th—
75th percentiles). A 2-tailed x2 test was used, and P =
.05 indicated statistical significance.

Homogeneity between studies was tested for each
variable by using the Cochran Q test*° with a significance
level of P < 10%. In case of heterogeneity, the outlying
group was excluded when identified. Univariate analysis
(crude odds ratio [OR]) was performed for all risk fac-
tors. Pooled ORs and their 95% confidence intervals
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(CIs) were estimated for each exposure by using uncon-
ditional logistic regression®' (Stata 9.1 [Stata Corp, Col-
lege Station, TX]). When there were <3 exposed con-
trols or cases, exact logistic regression (StatXact and
LogXact [Cytel Software, Cambridge, MA]) was used to
estimate OR and inferior 95% CI. When there were no
exposed controls, the median unbiased estimate was
used.’> When the P value of univariate analysis was
<.10, and when at least 3 cases and controls were ex-
posed, multivariate analysis was performed. Adjusted for
matching variables previously described, highly sus-
pected drugs when present in this study (ie, antiinfective
sulfonamides, barbiturates, carbamazepine, phenytoin,
and lamotrigine),''1328 fever, and upper respiratory tract
infection in the last week (collected from the parents’
statements). Acetaminophen, aminopenicillins, valproic
acid, NSAIDs, salicylates, and corticosteroids were con-
sidered as the other suspected drugs.

Although the index day was determined to provide a
standard measure of onset, it was based on symptoms
reported by the patient and, therefore, was subject to
inaccuracies. Thus, a significant association between
SJS/TEN and a medication administered during the first
to the third day before the index day could represent
treatment of the underlying illness, and not a causal
association with SJS/TEN. To limit this confusion be-
tween cause and effect of medication use termed as
“protopathic bias,”?* we conducted a sensitivity analysis
in which the index day was moved up to 3 days earlier
for all drugs that were significant in univariate analysis.

We performed subgroup analyses for all the signifi-
cant drugs in the univariate analysis, considering only
exposures that were not concomitant to a highly sus-
pected drug during the week before the index day.

RESULTS

Among the 80 cases, 26% (n = 21) were classified as
having SJS, 34% (n = 27) TEN, and 40% (n = 32)
SJS/TEN-overlap. The gender ratio was relatively bal-
anced among cases (male/female = 1.2:1). Mucous
membranes were involved in 95% (n = 76) of cases and
median percentage of skin detachment was 20% (10%-—
40%) of the body surface. The median delay between
probable index day and admission date was 3 days (25th
to 75th percentiles: 2-5). Recent infection with M pneu-
moniae had been reported in 9% (n = 7) of cases. No
patients were HIV positive or affected by a chronic rheu-
matic disease, lupus erythematosus, or cancer. The cases
median length of hospitalization was 17 days (25th to
75th percentiles: 11-23). The 4 cases without mucous
membrane involvement, included if a skin biopsy evi-
denced full-thickness necrosis of the epidermis in addi-
tion to suggestive photographs, did not differ materially
for percentage of skin detachment, length of hospitaliza-
tion, and delay between index day and admission date
(25% [25th to 75th percentiles: 17-40], 18 days [25th to
75th percentiles: 14-33], and 3 days [25th to 75th per-
centiles: 2.5-4], respectively). Six case patients died
(7.5% [95% CI: 2.8%-16%]), among whom 2 had an
underlying disease (thalamus astrocytoma and pituitary
tumor).

p
Downloaded from www.pediatrics.org. Provided by Bibliotheque CHUV on August 5, 2009

TABLE2 Heterogeneity Between the 2 Studies for
Acetaminophen
SCAR EuroSCAR QTest?
Case Controls Cases Controls
(N=34) (N=99) (N=46) (N=117)
n (%) n (%) n (%) n (%)
Acetaminophen 7 (20) 11(11) 18 (39) 9(8) .07
France 1(7) 9(18) 9 (47) 6(11) .008
Other countries 6(32) 2(4) 9(33) 3(5) 97

a Pvalue for heterogeneity Cochran Q test between the 2 pooled studies.

No heterogeneity between the 2 studies was observed
for any nonmedication or medication risk factors except
for acetaminophen (Table 2). To take this heterogeneity
into account, analyses of exposure to acetaminophen
excluded French children from the SCAR study, who in
contrast with the other centers and with the French data
from EuroSCAR had a low prevalence among cases and
a high prevalence among controls.

During the week preceding the index day, 23% (n =
18) of cases and 3% (n = 6) of controls (P < .001) had
fever: an upper respiratory tract infection was found
in 24% (n = 19) of cases and in 8% (n = 18) of
controls (P < .001). No other nonmedication risk fac-
tor was significant in univariate analysis, in particular
the prevalence of recent herpes infection was similar
between cases and controls (13% vs 10%, respec-
tively; P = .50).

According to our exposure definition, cases were ex-
posed to a mean value of 2.4 drugs, whereas controls were
exposed to 0.75 drugs. Among cases, 7.5% (n = 6) did not
take any drug during the week preceding the index day
versus 25% (n = 55) of controls (P < .05). At least 1 highly
suspected drug was taken by 39% (n = 31) of cases and by
<1% of controls (n = 1) (P < .001). Seventy percent (1 =
56) of cases and 15% (n = 33) of controls had been
exposed to at least 1 suspected drug (P < .001).

Among the highly suspected drugs, antiinfective
sulfonamides, phenobarbital, lamotrigine, and car-
bamazepine were strongly associated with SJS/TEN in
univariate analysis (Table 3). No cases or controls used
more than 1 highly suspected drug. Only 1 case was
exposed to phenytoin during the last week, and there
were no children exposed to allopurinol, nevirapine,
or oxicam NSAIDs (ie, piroxicam, tenoxicam, and
meloxicam).

Among the other suspected drugs, 3 were found to
increase the risk of SJIS/TEN in children: valproic acid,
acetaminophen, and NSAIDs as a group.

Valproic acid was highly associated to the risk of
SJS/TEN by univariate analysis (Table 3). The risk esti-
mate decreased by half but remained significant when
the analysis was restricted to the 3 cases not treated with
another anticonvulsant (Table 4).

The OR for acetaminophen remained significant in
multivariate analysis (Table 3) and when cases ex-
posed to concomitant highly suspected drugs where
excluded (Table 4). The time pattern of cases’ expo-
sure was different between acetaminophen and highly

EDIATRICS Volume 123, Number 2, February 2009 e299
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TABLE3 OR Estimates for Medication Exposures in the Week Preceding the Index Day Comparing
Cases and Matched Controls

Cases Controls QTest? Crude OR Multivariate OR»
(N =80) (N=216) (95% CI) (95% Cl)
(%) n (%)
Antiinfectives
Sulfonamides 10(13) 0(0) .95 42 (6.6—o0) NA
Aminopenicillins 8(10) 9 (4) 76 2.5(.9-6.9) 1.8 (0.6-5.6)
Cephalosporins 8(10) 1(1) .50 24 (3.1-c0) NA
Macrolides 6(7) 2(1) 73 8.6 (1.5-o0) NA
‘Antiepileptics 24 (30) 1(1) 36 ©1(14-) NA
"Phenobarbital 12(15) 1(1) 15 37)(5.4-) NA
Valproiclacid 7(9) 0(0) .87 28/(4.1-c) NA
‘Lamotrigine: 4(9)c 0(0) — %(1.7-c0) NA
‘Carbamazepine 4(5) 0(0) 96 (@5)(1.80) NA
Benzodiazepines 3(4) 0(0) 48 (@ (1.1-00) NA
NSAIDs¢ 4(5) 1(1) 54 [ ARES) NA
Salicylates 6(8) 9(4) 61 @8 (.6-5.4) —
‘Acetaminophene 24 (37) 11(7) 77 @3.7-18) @09(2.0-13)
Corticosteroids 4(5) 2(1) 25 65 (8-) —
Antihistamines H1 9(11) 11(5) .69 24(9-5.9) 2.0(.7-5.8)
Mucolytics 8(10) 10 (5) 14 2.3 (.9-6.0) .7 (.2-2.6)
Vitamines 14 (18) 25(12) .86 1.6 (.8-3.3) —
Vaccinef 3(4) 4(2) 38 2.0(.5-9.4) —

NA indicates not applicable.

a P value for heterogeneity Cochran Q test between the 2 pooled studies.
b Adjustment for matching variables, previously highly suspected drugs when present in this study (ie, antiinfective sulfonamides,
phenobarbital, carbamazepine, phenytoin, and lamotrigine), fever, and upper respiratory tract infection in the last week.

< Exposure only available for EuroSCAR subjects.

9 NSAIDs: ibuprofen (1 case), niflumic acid (1 case), ketoprofen (1 case), nimesulid (1 case), and tiaprofenic acid (1 control).
¢ Excluding French children in the SCAR study, therefore 65 cases and 165 controls were analyzed.

fIn the last month.

suspected drugs (Figs 3 A and B); the reaction often
began within the 2 days preceding the index day for
acetaminophen, suggesting a possible confusion be-
tween cause and effect of the medication. Data ex-
cluding exposition when the first administration oc-
curred on either the first, second, or third day before
the index day produced estimates of: OR: 8.0 (95% CI:
3.7-17), 5.6 (95% CI: 2.4-13), and 4.4 (95% CI:
1.8-10), respectively. The multivariate OR remained
significant when children whose first acetaminophen
exposure was within the 2 days preceding the index

TABLE4 Results of the Subgroup Analysis: OR Estimates for
Medication Exposures in the Week Preceding the Index
Day After Exclusion of Cases and Controls Exposed to
Highly Suspected Drugs (for Medication Significant in
Univariate Analysis)

Cases Controls Crude OR
(N = 80) (N =216) Subgroup Analysis

n (%) n (%) (95% CI)
Cephalosporins 1(2) 1(1) 2.7 (0.03-c0)
Macrolides 3(6) 2(1) 4.1 (0.5-c0)
Valproic acid 3(6) 0(0) 11 (1.1-00)
NSAIDs 3(6) 0(0) 11 (1.1-00)
Acetaminophen 16 (40) 11 (7) 9.3(3.9-22)
Benzodiazepines 0(0) 0(0) NA

Sulfonamides, phenobarbital, carbamazepine, and lamotrigine were never concomitant
to another highly suspected drug.

e300 LEVIetal

day were considered as unexposed (17 cases [21%] vs
10 controls [5%]; OR: 5.1 [95% CI: 1.8-14]).

As a group, NSAIDs were significantly associated with
the risk of SJS/TEN in univariate analysis (Table 3) and
in subgroup analysis (Table 4). No significant association
was observed for corticosteroids.

Benzodiazepines were associated with the diseases in
univariate analysis, but all 3 cases were also exposed to
phenobarbital (Table 4).

Among other drugs commonly used by children, the
univariate and multivariate odds ratios for H1 antihista-

N

-‘-A.v FILY M‘
FIGURE 1
Typical pattern of TEN: skin detachment and atypical targets.
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FIGURE 2
Typical pattern of SJS: blisters develop on widespread atypical targets.

mines were modestly increased, but the lower confi-
dence limits were <1.0.

DISCUSSION

This pharmacoepidemiologic study is the first dedicated to
risk factors for SJS/TEN in children <15 years of age.
Among highly suspected drugs, antiinfective sulfonamides,
phenobarbital, lamotrigine, and carbamazepine were inde-
pendent risk factors with markedly elevated risk estimates.
Valproic acid, NSAIDs as a group, and acetaminophen were
significantly associated with these diseases in children. The
latter associations were not clearly explained by bias stem-
ming from confusion between the temporal sequence of
medication use and the onset of disease or by a concomi-
tant exposure to highly suspected drugs.

To avoid misclassification with staphylococcal scalded
skin syndrome, a possible differential diagnosis among
young children,?#** cases of SJS/TEN presented with at
least 1 of the 3 following criteria: mucosal erosion, target
lesion, and skin biopsy in both studies.

The rarity of the diseases was such that although a
pooled analysis was performed, the sample size re-
mained low. Few exposures to specific medications
among controls were also a limitation in previous studies
despite inclusion of more than 1000 controls. Our study
had enough statistical power to identify a high relative
risk of SJS/TEN, for drugs rarely used by controls (eg,
antiinfective sulfonamides), and risk factors with weaker
associations when the control exposure prevalence was
relatively high. The rates of drug use among our controls
were consistent with those found in previous studies for
aspirin (4%),*¢ penicillins (4%),?” cephalosporins (1%),%’
and macrolides (1%),%” suggesting that our population was
similar.

In contrast with adults,>?® the male to female gender
ratio was balanced among cases of SJS/ TEN in our
study, as in previous studies on children.®?” Children
represented 10% of the population in both studies, con-
cordant with the incidence of SJS/TEN increasing with

3 Acetaminophen without concomitant

8
A W Acetaminophen + highly suspected drug
highly suspected drug

No. of cases
E-Y w
" s

(%]
i

123 4567 8 9 10111213 14 1516 17
Days between drug initiationand onsetof disease

No. of cases

T

0 T T T T T T T T T T T T T T - T - T T T T T - T T T
1 3 5 7 2 MM 13 15 17 19 21 23
No. of days between initiation of treatment and on set of disease

FIGURE 3

Distribution of number of cases according to duration of treatment before the onset of
disease for cases exposed to acetaminophen (A) and highly suspected drugs (B). Dark
lines indicate cases with comedication of highly suspected drugs prescribed to children
(phenobarbital, carbamazepine, lamotrigine, phenytoin, or anti-infective sulfonamides)
initiated within <8 weeks before the onset of the disease.

age.’ The mortality rate among our cases was 7.5%,
whereas it averaged 20% to 25% among adults,* con-
sistent with the hypothesis that increasing age has neg-
ative effect on prognosis.*>253°

The median delay between index day and hospital-
ization was 3 days; a special effort should therefore be
devoted to earlier diagnosis and referral, which can be
important factors leading to improved management and
decreased morbidity and mortality.

Several diseases were previously shown to be risk
factors in adults: HIV,'™!¢ lupus erythematosus,> or a
chronic rheumatic disease. Although no child in this
study was affected by any of these diseases, we cannot
exclude their potential risk also in children. Recent her-
pes infection has been hypothesized to be implicated in
the risk of SJS/TEN in the general population, but results
are conflicting.>194! Our study did not show any signifi-
cant association with recent herpes infection in children.

Cases used more medications than controls in the
week preceding the onset of disease, consistent with the
hypothesis that medication is the major risk factor for
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SJS/TEN in children. Among the highly suspected drugs,
we confirmed that antiinfective sulfonamides, pheno-
barbital, lamotrigine, and carbamazepine were high and
independent risk facto@ SJS/TEN in children. Anti-
infective sulfonamides the most frequently impli-
cated drugs in SJS/TEN in the general population®s1342
and have often been suspected in children.?”4> Several
studies including different populations!'2-144445 showed
that phenobarbital, phenytoin, carbamazepine, and lam-
otrigine were highly suspected drugs. These antiepilep-
tics have also been implicated in several case reports in
children worldwide.27434647

Studies among the general population reported con-
flicting results suggesting an association with valproic
acid could be explained by confounding by comedication
with other antiepileptics.'>!42¢ In children, the risk esti-
mate of valproic acid remained significant when other
concomitant highly suspected antiepileptics where taken
into account, indicating that this drug may indepen-
dently increase the risk of SJIS/TEN.

As a group, NSAIDs were significantly associated, but
each case was exposed to a different NSAID, and their
low prevalence of use did not allow analysis of individ-
ual drugs. Ibuprofen has been a suspected causative
agent of several cases of SJS/TEN including US chil-
dren,*¢484° but we observed a single case exposed to
ibuprofen.

In the general population, oxicam NSAIDs such as pi-
roxicam have been identified as strong risk factors,?’ but in
our study no child was exposed to these drugs, which are
usually not prescribed to those <15 years of age.

Our results showed a significant association with
acetaminophen in children. The increased risk was con-
sistently present in all regions in the EuroSCAR study
(including France) and in all regions in the SCAR study
except France. Thus, the latter data were not included in
the final analysis of acetaminophen. Although regional
heterogeneity in drug risks has been reported in other
contexts,’ the present difference is between 2 time pe-
riods in the same region. Given the similarity of the 2
study protocols, we cannot explain this difference, par-
ticularly because the association was consistent in the
other countries for both time periods. With regard to
previous findings, some cases imputable to acetamino-
phen have been reported in children.??5152 The strongest
evidence for a causal role was a positive oral rechallenge
in a 7-year-old girl from Israel with TEN. In the original
studies on which the present report is based, the respon-
sibility of acetaminophen as a risk factor among the
general population was not so clear? and strongly sus-
pected to be due to the possibility that prodromic symp-
toms (pain, fever) of SJS/TEN enhance acetaminophen
administration.?® In the present analysis, the time pat-
tern of exposure to acetaminophen showed that many
cases could also be explained by confounding by indica-
tion but not only, because results obtained by varying
the exposure window showed a remaining significant
association. In addition, the increased risk observed for
acetaminophen is not explained by the concomitant use
of highly suspected drugs; the multivariate and subgroup
analyses produced a significant association. The present
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results are therefore compatible with acetaminophen
being a potential risk factor for SJS/TEN in children.

Considering antibiotics other than sulfonamides, we
can neither confirm nor exclude a potential association
of cephalosporins, macrolides, or ampicillin with SJS/
TEN, which have been reported in previous studies in-
cluding adults and children.8!327.284346 Qur results did
not confirm a relationship in children with other sus-
pected drugs, such as corticosteroids and salicylates.

Thirty percent of cases were not exposed to a previ-
ously suspected drug and 7.5% (n = 6) were not ex-
posed to any drug during the last week, suggesting there
could be other risk factors; however, we did not identify
such factors. Recent infection with M pneumoniae had
been reported in 9% (n = 7) of cases, but data were not
available for control patients. Cases caused by vaccines
have been reported previously,>*>* but we did not con-
firm an increasing risk for SJS/TEN in children with such
drugs.

The prevalence of exposure to medication may vary
between countries and over time, but the relative risks
should remain similar because it generally does not vary
geographically. Other factors could lead to differences in
relative risks between populations, but to our knowl-
edge, variation of relative risks has been suspected only
for carbamazepine in Asian populations.®¢57 Our results
may be generalized to US children, because they are
widely exposed to the suspected drugs in this study (eg,
antiepileptics®® and acetaminophen).>

CONCLUSIONS

SJS and TEN are rare diseases among children with a
mortality rate estimated at 7.5%. In our study, children
had mucous membrane lesions in 95% of cases and the
median percentage of skin detachment was 20% of the
body surface (10% to 40%). We did not confirm any
suspected nonmedication risk factors. We confirmed 4
highly suspected drugs in children, antiinfective sulfon-
amides, phenobarbital, carbamazepine, and lamotrigine.
Among other suspected drugs, we assume that acet-
aminophen may substantially increase the risk of SJS/
TEN in children.
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