
 

1600 THE NEW ENGLAND JOURNAL OF MEDICINE Dec. 14, 1995

 

MEDICATION USE AND THE RISK OF STEVENS–JOHNSON SYNDROME OR TOXIC 
EPIDERMAL NECROLYSIS
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Abstract

 

Background.

 

Toxic epidermal necrolysis and
Stevens–Johnson syndrome are rare, life-threatening,
drug-induced cutaneous reactions. We conducted a case–
control study to quantify the risks associated with the use
of specific drugs.

 

Methods.

 

Data were obtained through surveillance
networks in France, Germany, Italy, and Portugal. Drug
use before the onset of disease was compared in 245
people who were hospitalized because of toxic epider-
mal necrolysis or Stevens–Johnson syndrome and 1147
patients hospitalized for other reasons (controls). Crude
relative risks were calculated and adjusted for confound-
ing by multivariate methods when numbers were large
enough.

 

Results.

 

Among drugs usually used for short periods,
the risks were increased for trimethoprim–sulfamethox-
azole and other sulfonamide antibiotics (crude relative
risk, 172; 95 percent confidence interval, 75 to 396),
chlormezanone (crude relative risk, 62; 21 to 188), ami-
nopenicillins (multivariate relative risk, 6.7; 2.5 to 18),
quinolones (multivariate relative risk, 10; 2.6 to 38), and

cephalosporins (multivariate relative risk, 14; 3.2 to 59).
For acetaminophen, the multivariate relative risk was 0.6
(95 percent confidence interval, 0.2 to 1.3) in France but
9.3 (3.9 to 22) in the other countries. Among drugs usu-
ally used for months or years, the increased risk was
confined largely to the first two months of treatment,
when crude relative risks were as follows: carbamaze-
pine, 90 (95 percent confidence interval, 19 to 

 

∞

 

); pheno-
barbital, 45 (19 to 108); phenytoin, 53 (11 to 

 

∞

 

); valproic
acid, 25 (4.3 to 

 

∞

 

); oxicam nonsteroidal antiinflammato-
ry drugs (NSAIDs), 72 (25 to 209); allopurinol, 52 (16 to
167); and corticosteroids, 54 (23 to 124). For many
drugs, including thiazide diuretics and oral hypoglycemic
agents, there was no significant increase in risk.

 

Conclusions.

 

The use of antibacterial sulfonamides,
anticonvulsant agents, oxicam NSAIDs, allopurinol, chlor-
mezanone, and corticosteroids is associated with large
increases in the risk of Stevens–Johnson syndrome or
toxic epidermal necrolysis. But for none of the drugs does
the excess risk exceed five cases per million users per
week. (N Engl J Med 1995;333:1600-7.)
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T

 

OXIC epidermal necrolysis and Stevens–Johnson
syndrome are acute life-threatening conditions.

Epidermal necrosis causes erosions of the mucous
membranes, extensive detachment of the epidermis,
and severe constitutional symptoms.

 

1,2

 

 The physio-
pathologic mechanisms of these conditions are not es-
tablished. When there is very extensive skin detach-
ment (Fig. 1) and a poor prognosis (death rates of 30

to 40 percent), the condition is usually called toxic epi-
dermal necrolysis. Milder forms are known as Stevens–
Johnson syndrome (Fig. 2) or overlapping Stevens–
Johnson syndrome and toxic epidermal necrolysis.
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Toxic epidermal necrolysis is usually drug-related.

 

1,2

 

Drugs are an important cause of Stevens–Johnson syn-
drome, but infections or a combination of infections
and drugs has also been implicated.
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 In case reports
and studies, more than 100 drugs have been implicated
as causes of Stevens–Johnson syndrome or toxic epi-
dermal necrolysis.

 

1,2,5-10

 

 A limited number of drugs, in-
cluding sulfonamides, anticonvulsant agents, and al-
lopurinol, are the most consistently associated with the
conditions; whether nonsteroidal antiinflammatory drugs
(NSAIDs), analgesic agents, and nonsulfonamide antibi-
otics are associated with them is controversial. The rela-
tive risk associated with the use of specific drugs has
never been quantified.

The incidence of toxic epidermal necrolysis is esti-
mated at 0.4 to 1.2 cases per million person-years

 

8,9,11,12

 

and of Stevens–Johnson syndrome, at 1 to 6 cases per
million person-years.

 

9,11

 

 Although infrequent, these con-
ditions may kill or severely disable previously healthy
people. A few cases have prompted the withdrawal of
newly released drugs.

 

2

 

 The medical and economic im-
pact of these disorders is therefore greater than might
be expected on the basis of incidence. Better informa-
tion on these reactions should help in medical decision
making. We conducted a large international case–con-
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trol study to quantify the association of specific drugs
with Stevens–Johnson syndrome and toxic epidermal
necrolysis.

 

M

 

ETHODS

 

Case–Control Design

 

Because of the low expected incidence of Stevens–Johnson syn-
drome and toxic epidermal necrolysis, a case–control study with a very
large population base was the most feasible method for quantifying the
risks.

 

13

 

 The study was conducted through extensive surveillance net-
works, covering about 120 million inhabitants of France, Germany, It-
aly, and Portugal. Data collection began between February 1989 (in
Italy) and March 1992 (in Germany). It ended in France on January
31, 1993, and continues in the other countries.
This analysis includes all subjects enrolled
through June 30, 1993.

Potential case patients were identified
through regular and frequent contacts with
hospital departments treating such patients
(e.g., burn units, intensive care units, derma-
tology departments, and pediatrics depart-
ments). In Germany, the case–control study
was conducted as part of a registry of severe
skin reactions. After obtaining informed con-
sent, trained physicians used a structured
questionnaire to interview potential case pa-
tients, along with three controls matched for
sex and age to each case patient.

 

Case Patients

 

Potential case patients were those admitted
to the hospital with a diagnosis of toxic epider-
mal necrolysis, Stevens–Johnson syndrome, or
a related condition (erythema exsudativum
multiforme majus, or erythema multiforme ma-
jor). Cases were validated and classified by an
international group of dermatologists who re-
viewed photographs, pathological slides, and
standardized clinical information but who were
not given the data on the patients’ exposure to

possible etiologic agents. The classification
rules

 

3

 

 for these conditions were applied to all
potential cases.

Potential case patients were either exclud-
ed or accepted and classified as having possi-
ble, probable, or definite disease. Only pa-
tients for whom there were biopsy data,
photographs, or both were classified as having
definite disease. To avoid confusion with chil-
dren with staphylococcal scalded skin syn-
dromes, children were included only if they
had mucous-membrane erosions or target-
like lesions, or had had a skin biopsy. Patients’
conditions were categorized as unclassifiable
(because of a lack of information), milder
forms of erythema multiforme major (charac-
terized by mucous-membrane erosions and
typical targets acrally distributed) or of either
erythema multiforme major or Stevens–
Johnson syndrome (if data were insufficient
or ambiguous), or one of three more severe
forms: Stevens–Johnson syndrome (charac-
terized by widespread small blisters, with skin
detachment of less than 10 percent of the
body-surface area), overlapping Stevens–
Johnson syndrome and toxic epidermal ne-
crolysis (skin detachment of 10 to 29 percent
of the body-surface area), or toxic epidermal

necrolysis (widespread detachment of the epidermis, involving 30 per-
cent or more of the body-surface area). Histologic features, which
help differentiate these processes from other blistering diseases but
not from each other, were not used for classification.

Without any information on exposures and with the use of explicit
rules, an “index day” was designated as the date of the onset of symp-
toms or signs that progressed within three days to definite erosions or
blisters of the skin or mucous membranes. When a more protracted
course or more ambiguous prodromes were noted, an “earlier index
day” was also chosen.

A total of 492 potential case patients were recruited as of June 30,
1993. The review excluded 20 patients and classified 60 as having
possible disease. Only patients with probable (n

 

�

 

126) or definite
(n

 

�

 

286) disease were assessed further. Of these 412 patients (84 per-
cent of potential case patients), 12 were excluded because an index

 

Figure 2. Typical Pattern of Stevens–Johnson Syndrome.
Blisters develop on widespread purpuric macules.

 

Figure 1. Typical Pattern of Toxic Epidermal Necrolysis.
Blisters and wrinkled areas result from full-thickness necrosis of the epidermis.
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