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Stevens-Johnson syndrome and toxic epidermal
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Objective: To perform a comprehensive review of Stevens-Johnson syndrome and toxic epidermal necrolysis.

Data Sources: A MEDLINE search was performed for the years 1975 to 2003 using the keywords Stevens-Johnson syndrome
and toxic epidermal necrolysis to identify relevant articles published in English in peer-reviewed journals.

Study Selection: All clinical studies that reported on 4 or more patients, review articles, and experimental studies that
concerned disease mechanisms were selected and further analyzed. Clinical reports that included fewer than 4 patients were
selected only if they were believed to carry a significant message about disease mechanism or therapy.

Results: Stevens-Johnson syndrome and toxic epidermal necrolysis seem to be variants of the same disease with differing
severities. A widely accepted consensus regarding diagnostic criteria and therapy does not exist at present. Despite the recent
experimental studies, the pathogenic mechanisms of these diseases remain unknown. Although progress in survival through early
hospitalization in specialized burn units has been made, the prevalence of life-long disability from the ocular morbidity of
Stevens-Johnson syndrome and toxic epidermal necrolysis has remained unchanged for the past 35 years. Further progress depends on
modification of the acute phase of the disease rather than continuation of supportive care. The available published evidence indicates
that a principal problem in the pathogenesis is immunologic and that immunomodulatory intervention with short-term, high-dose
intravenous steroids or intravenous immunoglobulin holds the most promise for effective change in survival and long-term morbidity.

Conclusions: The results of this review call for a widely accepted consensus on diagnostic criteria for Stevens-Johnson and
toxic epidermal necrolysis and multicenter collaboration in experimental studies and clinical trials that investigate disease
mechanisms and novel therapeutic interventions, respectively.
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INTRODUCTION

Stevens and Johnson described 2 patients, 8- and 7-year-old
boys, with “an extraordinary, generalized eruption with con-
tinued fever, inflamed buccal mucosa and severe purulent
conjunctivitis” in 1922.! Both patients had been misdiag-
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nosed by primary care physicians as having hemorrhagic
measles. Erythema multiforme (EM), originally described by
von Hebra in 1866, had been part of the differential diagnosis
in both cases but was excluded because of the “character of
skin lesions, the lack of subjective symptoms, the prolonged
high fever, and the terminal heavy crusting.” Despite leuko-
penia in both cases, Stevens and Johnson suspected an infec-
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tious disease of unknown origin as a cause of the signs and
symptoms. Thomas suggested in 1950 considering EM in 2
categories: erythema multiforme minor (von Hebra) and er-
ythema multiforme major (EMM).2 The eponymous term
Stevens-Johnson syndrome (SJS) has been used as a synonym
for EMM since 1983. Bastuji-Garin et al® in 1993 and Rou-
jeau* in 1994 proposed that EMM and SJS are 2 distinct
disorders. They suggested that the term EM should be re-
stricted to patients with acrally distributed typical targets or
raised edematous papules, with or without mucosal involve-
ment. This clinical picture is in accordance with the original
description by von Hebra. They further proposed that the
term SJS should be used for a syndrome characterized by
mucous membrane erosions and widespread small blisters
that arise on erythematous or purpuric maculae that are dif-
ferent from classic target skin lesions. According to this
clinical classification, EMM and SJS could be 2 distinct
disorders with similar mucosal erosions but different patterns
of cutaneous lesions. This hypothesis is further supported by
a strong correlation between clinical classification and the
probable cause.’

Additionally, some investigators propose that SJS and
toxic epidermal necrolysis (TEN) are the same disease but of
different severities and suggest using a unifying classification
of “acute disseminated epidermal necrosis”® or “exanthematic
necrolysis.”” A strong argument against this unifying concept
was that infection with herpes simplex virus had been de-
scribed as a frequent cause of SJS or EMM but not of TEN.
However, recent reports® indicate that herpes simplex virus
infection has not been strongly related to SJS and suggest that
SJS and TEN, based on clinical manifestations and patho-
logic test results, are severity variants of the same disease,
which differs from EM.>®

The purpose of this study is to provide a comprehensive
review of SJS and TEN and to provide evidence that supports
the idea that these 2 entities are variants of the same disease
with differing severities. We performed a MEDLINE search
for the years 1975 to 2003 using the keywords Stevens-
Johnson syndrome and toxic epidermal necrolysis to identify
relevant articles published in English in peer-reviewed jour-
nals. All clinical studies that reported on 4 or more patients,
review articles, and experimental studies that concerned dis-
ease mechanisms were selected and further analyzed. Clinical
reports that included fewer than 4 patients were selected only
if they were believed to carry a significant message about
disease mechanism or therapy.

STEVENS-JOHNSON SYNDROME

Classification

Since the report of Stevens and Johnson, various authors have
published different diagnostic criteria for SJS (Table 1) or
TEN (Table 2), but there is still no universally accepted
definition, and the reports throughout the literature still refer
to various criteria or create their own diagnostic criteria.
Moreover, in some reports the diagnostic criteria are either

missing or not clear (Table 1). Hence, diagnosis of SJS made
by one author may be different from that made by another. In
particular, the diagnosis of SJS is usually admixed with EM,
EMM, or TEN. Regrettably, these differences cause difficul-
ties in attempts to evaluate, interpret, and compare the data on
SJS and related diseases. Recent reports are encouraging,
since they describe the correlation between clinical and his-
tologic findings in SJS and EM and thus differentiate these 2
entities.>>’

Epidemiology

The incidence of SJS is estimated to be between 1.1' and
7.1'¢ cases per million person-years (Table 3). The differ-
ences in incidence reported in the literature might be caused
by different inclusion criteria. Strom et al'® used as an inclu-
sion criterion a discharge code that included several diag-
noses, including erythema iris, herpes iris, and staphylococcal
scalded skin syndrome (SSSS), in addition to SJS and TEN.
The report from Germany'® may have expressed the incidence
of SJS with higher accuracy, since the authors included in
their study only the individuals diagnosed as having SJS or
TEN.

The mean age of patients with SJS was 25 years in one
large series.!> The mean age has been as high as 47 years in
smaller series of patients.??? Interestingly, the average extent
of skin detachment increases with higher average age (Tables
1 and 3). The proportion of females has been estimated
between 33%% and 62%.°' The largest series reports 39.9% of
females in a group of 315 patients with SJS.>

Etiology

Various etiologic factors have been implicated as causes of
SJS. These include infection, vaccination, drugs, systemic
diseases, physical agents, and food.® Drugs are the most
commonly blamed (Table 4). Recent reports>® linked SJS to
the use of drugs rather than to other etiologic factors, con-
firming this by close correlation between clinical pattern and
etiologic factor. Antibiotics are the most common alleged
cause of SJS, followed by analgesics, cough and cold medi-
cation, nonsteroidal anti-inflammatory drugs (NSAIDs), psy-
choepileptics, and antigout drugs.'> However, other drugs can
be involved in the pathogenesis of SIS as well.!> Individuals
with antigens HLA-Bw44,26%! a part of HLA-B12,°> and
HLA-DQBI1*0601** may be more susceptible to developing
SJS.

Clinical Profile

SIS may present as a febrile illness (malaise, headache,
cough, rhinorrhea) associated with prodromal target lesions
(Fig 1) followed by skin detachment as a dominant clinical
finding (Fig 2). Typical target lesions have 3 rings: a bright
pink or red inner ring, a lighter pink outer ring, and a darker
pink outermost ring. The shedding of nails and eruptive nevi
are rare manifestations.> Mucous membrane involvement is
reported to be between 92.3% and 100% of patients (Fig 3),
and the frequency of visceral involvement (sloughing of
gastrointestinal mucosa, tracheal or bronchial erosions, glo-
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Table 1. Diagnostic Criteria for SJS

Diagnostic criteria

Year

Initial
reference

Subsequent
reference(s)

Generalized eruption with continued fever, inflamed buccal mucosa, and
severe purulent conjunctivitis

(1) Acute, self-limited, or episodic course; (2) attack or episode 1-6 weeks;
(8) symmetrically distributed, fixed (lasting > 7 days), discrete, round
erythematous skin lesions; (4) concentric color changes in at least some
lesions; (5) severe mucous involvement on at least 2 surfaces; (6)
histopathology “compatible” (primarily mononuclear cell infiltrate, no
leukocytoclastic vasculitis)

(1) A self-limited or episodic cutaneous or mucocutaneous syndrome; (2)
symmetrically distributed, round, erythematous skin lesions; (3) concentric
color changes without blister formation in at least some of the lesions
(target or iris lesion); (4) persistence of individual lesions for at least 7
days; (5) duration of entire episode fewer than 6 weeks; (6) no
histopathologic findings diagnostic of another process, such as
leukocytoclastic vasculitis or a viral vesicle

(1) Individual lesions <3 cm in diameter (lesions may coalesce); (2) target
(iris) lesions (typical or atypical); (3) mucous membrane involvement (at
least 2); (4) fever; (5) biopsy specimen compatible with erythema
multiforme; (6) <20% of the BSA involved in first 48 hours and >10% of
the BSA involved

(1) A “targetlike” lesion; (2) involvement of the mucous membranes (at least
2); (3) fever; (4) biopsy specimen compatible with SJS

ICD-9-CM code 695.1*

(1) Skin detachment <10% and (2) flat atypical targets (ie, round lesions),
reminiscent of EM but with only 2 zones and/or poorly defined border,
nonpalpable with the exception of potential central blistert

Extensive skin involvement consistent with EM and ulcerative lesions of at
least 1 mucosal surface

(1) Serious mucocutaneous iliness with characteristic targetlike lesions; (2)
bullae and extensive areas of necrosis; (3) a prominent acute prodrome; (4)
involvement of at least 2 mucosal sites

Widespread small blisters with skin detachment of less than 10% of the BSA

(1) Acute febrile illness with (2) characteristic target lesions each less than 3
cm in diameter; (3) involvement of at least 2 mucous membranes; and (4)
less than 20% of BSA involved in the first 48 hours

Not specified

1922

1983

1984

1990

1991

1991

1993

1994

1995

1995
1996

1

9

12

14

15

22

23

19
24

25-35

10,11

13

8,12,17-21

Abbreviations: BSA, body surface area; EM, erythema multiforme; ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical

Modification; SJS, Stevens-Johnson syndrome.

* Discharge diagnosis of erythema iris, herpes iris, Lyell syndrome, staphylococcal scalded skin syndrome, SJS, and/or toxic epidermal necrolysis.
T SJS and toxic epidermal necrolysis overlap was defined as skin detachment between 10% and 30% of the BSA plus widespread macules or

flat atypical targets.

merulonephritis, hepatitis) was estimated to be between 8.1%
and 61.5% of the patients (Table 5).15222%2 The clinical
course of SJS does not differ from TEN. Nevertheless, studies
that analyze the clinical course, particularly in patients with
SJS, are limited.

Pathology and Immunology

The earliest histologic finding observed in skin lesions of
patients with SJS is a perivasculitis of the superficial dermal
vessels?’ associated with minimal dermal inflammatory cell
infiltrate (usually mononuclear) and full-thickness necrosis of
epidermis.®®®’ The dermoepidermal junction shows changes
that range from vacuolar alteration to subepidermal blister

formation.”> The dermal infiltrate is superficial, mostly
perivascular, with presence of erythrocytes and eosinophils.?
Keratinocytes undergo perforin-mediated apoptosis.!°

Early skin lesions from SJS patients examined by immu-
nofluorescence demonstrated IgM and C3 deposits in the
vascular walls in more than 75% of specimens.”’ Patients
with recurrent SJS were noted to have IgG, IgA, IgD, C3, and
C4 present in vascular walls.

Foster et al*’ observed numerous HLA-DR*" cells in the
substantia propria, vessel walls, and epithelium of the con-
junctiva from the SJS patients. In the epithelium, HLA-DR
was present on Langerhans cells, macrophages, and activated
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Table 2. Diagnostic Criteria for TEN

. . s Initial Subsequent
Diagnostic criteria Year
reference reference(s)
Erosive skin lesions on at least 10% of the BSA 1985 36
(1) Widespread blisters with morbilliform or confluent erythema and 1987 37 13 (>50% of
associated skin tenderness; the area involved by erythema and blister the BSA)
formation should be noted; (2) the absence of target lesions; (3)
sudden onset and generalization within 24 to 48 hours; and (4) the
histologic findings of full-thickness epidermal confluent keratiocyte
necrosis, leaving the cytoplasm of keratinocytes eosinophilic and
glassy, and a minimal to absent dermal infiltrate
Necrolysis - areas of erythema in which Nikolsky sign is positive, 1987 38 39
uncovering raw dermis, detachment >10% of the BSA
(1) Bullae or erosions on 20% of BSA or at least 3 different anatomic 1989 40 14,15,41
areas involved; (2) bullae or erosions develop on erythematous base;
(8) staphylococcus scalded skin syndrome excluded; (4) occurs on
non-sun-exposed skin; (5) skin peels off in >3-cm sheets (ie, not just
erythema and desquamation as seen in exfoliative erythroderma); (6)
mucous membrane involvement frequent; (7) tender skin within 48
hours of onset of rash; (8) fever; (9) biopsy specimen compatible with
drug-induced TEN (basal necrosis) (biopsy performed within 48 hours
of onset)
Biopsy 1989 42 43-46
Area of epidermis detached >20%, skin biopsy 1990 47
Sudden onset of epidermal separation affecting at least 20% of the 1991 48
BSA
(1) Explosive onset of widespread disease (80% to 100% skin 1991 49

involvement), with large sheets of erythema not preceded by focal or
target lesions; (2) extreme pain associated with the skin lesions; (3)
precipitation by drugs, with the onset after 1 to 4 days of drug
therapy; (4) the peeling of large sheets of skin; (5) absence of immune
reactants (IgM and C3) within the dermal blood vessels on
immunofluorescent studies; (6) absence of blood vessel damage as
assessed by Ulex europaeus | (UEA |) with L-fucose specificity; and
(7) widespread epidermal necrosis

(1) Skin detachment >10% of the BSA; (2) no spots; (3) large epidermal 1993 3 12,15,17-21,50
sheets or (1) skin detachment >30% of the BSA; (2) spots; (3)
macules (ie, nonpalpable, erythematous, or purpuric macules with
irregular shape and size, often confluent, with or without blisters) or
flat atypical targets (ie, round lesions reminiscent of EM but with only
2 zones and/or a poorly defined border, nonpalpable with the
exception of potential central blister)*

Necrolysis of all epidermal layers, confirmed by skin biopsy results, 1993 51
leading to erosions of at least 10% of the BSA

Widespread detachment of the epidermis, involving 30% or more of the 1995 19
BSAT

(1) Widespread mucocutaneous painful edematous skin lesions; (2) 1995 23

positive Nikolsky sign; (3) presence of prodromal symptoms of fever,
cough, headache, and malaise; (4) prominent mucous membrane
involvement; (5) exclusion of the staphylococcal scalded skin
syndrome
Confluent often dark erythema, associated with the sudden onset of 1998 52
epidermal detachment, mucosal erythema, and ulcerations, confirmed
by skin biopsy showing full-thickness epidermal necrosis and
detachment
NR 32,51,53-60

Abbreviations: BSA, body surface area; EM, erythema multiforme, NR, not reported; TEN, toxic epidermal necrolysis.

* Stevens-Johnson syndrome and TEN overlap was defined as skin detachment between 10% and 30% of the BSA plus widespread macules or
flat atypical targets.

T Overlapping Stevens-Johnson syndrome and TEN skin detachment of 10% to 29% of the BSA.
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Table 3. Incidence of SJS and TEN

Incidence of SJS

Incidence of TEN

Annual incidence

Annual incidence

Location Period L Reference Location Period L Reference
(per 1 million) (per 1 million)
Michigan 1980-1983 7.1 16 Sweden 1964-1969 0.4 32
Minnesota 1980-1983 2.6 16 Seattle 1972-1986 0.5 14
Florida 1983 6.8 16 United States 1980-1984 <1 16
West Germany 1981-1985 1.1 15 West Germany 1981-1985 0.93 15
France 1981-1985 1.2-1.3 47
Italy 1984-1988 0.6 31
Italy 1989 1.2 31
Abbreviations: SJS, Stevens-Johnson syndrome; TENS, toxic epidermal necrolysis.
Table 4. Etiology of SJS and TEN
No. of Etiology
Source i
patients Drug Infection Unknown
SJs
Patterson et al?® 13 12 1 0
Porteous and Berger'® 5 3 0 2
Power et al®® 37 19 7 11
Patterson et al?? 13 12 1 0
Patterson et al® 15 13 2 0
Assier et al® 33 28 0 5
Total No. (%) 135 (100) 98 (72.6) 14 (10.4) 23 (17.0)
TEN
Porteous and Berger'® 3 2 0 1
Power et al®® 30 24 2 4
Villada et al®® 5 3 0 2
Guibal et al®° 13 9 0 4
Mclvor et al* 12 10 0 2
Total No. (%) 63 (100) 48 (76.2) 2 (3.2) 13 (20.6)

Abbreviations: SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis.

T cells. On transmission electron microscopy, the conjuncti-
vae of patients with episodic conjunctival inflammation re-
vealed squamous epithelial metaplasia, vascular membrane
zone disruption, reduplication, and thickening.?” Nishida et
al%® suggested that epithelial hyperproliferation and transglu-
taminase 1 gene expression led to the pathologic keratiniza-
tion of ocular surface epithelium.

Immune complexes in the serum have been reported by
Wuepper et al?® and others. Two of 4 serum specimens each
from different patients with SJS had a positive RAJI cell
assay, indicating the presence of circulating immune com-
plexes.”

Treatment

There is no universally accepted, definitively effective, spe-
cific treatment for acute SJS other than supportive care. The
studies that report on corticosteroid use in SJS patients?>2>2
include (based on the various diagnostic criteria) patients
with TEN rather than SJS (Table 1). Kim et al’! suggested
that treatment with glucocorticoids is associated with in-
creased morbidity and mortality. It must be emphasized,
however, that the steroid use in the patients who were the

subject of the report was often delayed in onset, was usually
very prolonged in duration, and was moderate in dose; most
of the deaths were secondary to infection.

In striking contrast to the observations of Kim et al,”!
Patterson et al®? reported a spectacular success rate with
short-term use of high-dose corticosteroids. They reviewed
records of 67 patients with SJS in whom systemic cortico-
steroid therapy was initiated between day O and 22 of the
onset of symptoms. Sixty-six patients recovered; 1 died of
reasons unrelated to SJS or steroid therapy. The authors
concluded that prompt treatment with very high-dose sys-
temic (intravenous) corticosteroids for a relatively brief pe-
riod improves the outcomes of patients with SJS.

The number of studies other than sporadic case reports that
show the effect of intravenous immunoglobulin (IVIG) in
patients with SJS is limited.”>’> The amount of IVIG used in
these reports varied from 1.5 to 2 g/kg administered in a
single infusion. Although retrospective studies’>7* suggested
that IVIG may be effective in halting the progression of SJS
and TEN, a prospective noncomparative study showed no
benefit on mortality rate or progression of the disease. These
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Figure 1. Prodromal target lesions.

Figure 2. Skin detachment.

controversial data warrant a multicenter prospective random-
ized trial to address the efficacy of IVIG in patients with SIS
and TEN. Symptomatic treatment of the patients with SJS
does not differ from that of TEN patients.

Complications

The complications most commonly encountered in SJS in-
clude hypovolemia due to fluid losses by lack of an intact
skin barrier and infection by similar mechanism. Aside from
skin manifestations, mucosal ulcerations may similarly occur
in the trachea or bronchi, potentially compromising the pa-
tient’s airway and oxygenation. Pneumothorax’® and bronchi-
olitis obliterans® may occur in patients with SJS secondary to
sloughing of the bronchial epithelium and need for mechan-
ical ventilation for respiratory support. Mucosal erosions can
develop in the gastrointestinal tract, and biopsy specimens of
the lesions show intraepithelial inflammatory cells and ne-
crosis of epithelial cells, similar to the features of SJS skin
lesions.”” Gastrointestinal symptoms may manifest as dyspha-
gia, odynophagia, dyspepsia, and bloody diarrhea. Endoscopy
in patients with bloody diarrhea reveals features similar to
pseudomembranous colitis, with pathosis resembling the in-

Figure 3. Mucous membrane lesions.

testinal lesions that occur in graft-vs-host disease.”® Hepatitis,
myocardial injury, and hematologic complications have also
been reported.®® Proteinuria, hematuria, and azotemia may
occur as a consequence of glomerulonephritis.*”7=8! A small
subset of SJS patients experience episodic recurrent conjunc-
tivitis after recovery from the acute phase.?’

Mortality

The mortality rate has been reported to be between 1% and
3%. Patient age and extent of skin detachment are proposed
as the main prognostic factors.*’” A recent study®? suggests
that the long-held intuitive, logical hypothesis that early with-
drawal of any causative drug may decrease mortality in
patients with SJS is probably correct. Controversies in the use
of systemic medications, including steroids, during the acute
phase of SIS persist. Because of limited data, it is not clear
what the effect (if any) of systemic steroids on mortality is.

TOXIC EPIDERMAL NECROLYSIS

History

Ruskin first described a condition similar to TEN in 19488
and in 1956 Lyell® reported on 4 more patients who had
acute rash followed by skin detachment and mucous mem-
brane involvement and proposed the name TEN. Lyell® also
postulated that a circulating toxin caused the damage to the
epidermis. It was shown later that 2 of Lyell’s patients with
TEN actually had SSSS. Both TEN and SSSS can be difficult
to distinguish from each other clinically (Table 6), and his-
topathologic analysis of the skin remains the main tool for
discrimination between the two.

Classification

Several authors have proposed diagnostic criteria for SJS and
TEN, although none is universally accepted (Tables 1 and 2).
Recent reports suggest that TEN and SJS are the same dis-
order of different severities and should, therefore, comprise a
unifying name.®” In some reports, the terms TEN and SJS are
used as synonyms. 5687
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Table 5. Clinical Profile of Patients With SJS and TEN

. Mucous .
Skin Visceral
No. of Female, Average membrane .
Source i detachment, . involvement,
patients % age, y involvement, .
% . % of patients
% of patients
SJS
Patterson et al?® 13 53 39 77 100 53.8
Power et al®® 37 62 32 NS 100 8.1
Schopf et al'® 315 39.9 25 NS NS NS
Patterson et al?? 13 38 47 71 92.3 61.5
Patterson et al?® 15 33 47 77 93.3 46.7
TEN

Guibal et al*®® 13 54 44.2 40.2 100 NS
Guillaume et al®* 87 63 45.8 38.9 96.5 NS
Jones et al*? 9 67 12.7 60.0 NS NS
Patterson et al?® 13 54 34.3 76.9 100 53.8
Goens et al®® 10 80 39.2 NS NS NS
Schopf et al'® 259 64.3 64 NS NS NS

Abbreviations: NS, not specified; SJS, Stevens-dohnson syndrome; TEN, toxic epidermal necrolysis.

Table 6. Characteristics of SUS and TEN

Characteristic SJS TEN
Epidemiology
Incidence per million person-years 1.1-7.1 0.4-1.2
Age range, y 25-47 46-63
Proportion of females, range, % 33-62 61.3-64.3
Etiology, %
Drugs 72.6 76.2
Infection 10.4 3.2
Unknown 17.0 20.6
Pathology
Epidermis Full-thickness necrosis Full-thickness necrosis
Apoptosis of keratinocytes Apoptosis of keratinocyte
Dermis Mild infiltrate Mild infiltrate
Association with HLA antigens HLA-B12 HLA-B12
HLA-Bw44
HLA-DQB*0601
Clinical profile, %
Extent of skin detachment <50 >10
Mucous membrane involvement 92.3-100 96.5-100
Visceral involvement 8.1-61.5 53.8
Mortality 1-3 10-70

Abbreviations: SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis.

Epidemiology
TEN has been observed worldwide in all races.®® The inci-
dence of TEN is reported to be between 0.4 and 1.3 cases per
million person-years (Table 3). Interestingly, there has been a
recent increase in incidence. TEN can occur in all age groups,
including newborns and elderly patients.**%% The mean age
of patients with TEN is reported to be between 46*7 and 63
years.!> The proportion of females is estimated to be between
61.3%* and 64.3%."

One study reported on the overall incidence of SIS, SIS/
TEN overlap, and TEN, because these diseases were viewed

as a spectrum of the same clinical entity.!> The incidence was
estimated at 1.17, 1.53, and 1.89 for 1990, 1991, and 1992,
respectively. The data are essentially a sum of the incidences
in separate epidemiologic reports on SJS'5 and TEN.!4-16:31.3282
As stated by the authors, the increase in overall incidence
reflected the acceptance of a registry that was used for the
study rather than a real increase in the incidence of these
diseases. A recently established case-population surveil-
lance network (Euronet) in Western Europe may provide
more accurate epidemiologic data on SJS and TEN in the
future.!”
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Table 7. Incidence of Drugs Associated With Toxic Epidermal Necrolysis

Incidence, %
’

No. of
Source i i
patients Antibiotics Psychoepileptics NSAIDs Analgesics A::E’:sm
Schopf et al'® 216 42 11 19 23 15
Roujeau et al*’ 195 29 NR 33 5.4 NR

Abbreviations: NR, not reported; NSAIDs, nonsteroidal anti-inflammatory drugs.

Etiology
A distinction was made between TEN and SSSS after the
initial report by Lyell,* and it is generally accepted that TEN
is usually a drug reaction.® This is also supported by the fact
that readministration of the suspect drug can cause the recur-
rence of TEN.?-2 However, in some patients, the origin of
TEN remains unknown. Based on the scanty reports of in-
fectious etiologys, it is unclear whether there is a real relation
between TEN and infection 36899394

Antibiotics are the most frequent cause of TEN followed
by NSAIDs and analgesics (Table 7). Anticonvulsants are
reported in 18% of drug-induced cases of TEN.® A case-
control study conducted in several European countries esti-
mated the risk of SIS or TEN associated with medication use
(Table 7) and concluded that the use of antibacterial sulfon-
amides, anticonvulsants, oxicam NSAIDs, and allopurinol
were statistically associated with greater risk (but none of
these drugs had risk greater than 5 cases per million users per
week).!819

Importantly, food additives,”*° fumigants,*”*” and contact
with chemicals”*8-1%! are also described as causative factors
of TEN. Thus, in general, chemicals in various forms, drugs
or otherwise, may cause TEN. This should be kept in mind
when attempting to determine the etiology in patients for
whom the trigger for TEN is not immediately apparent;
detailed history may reveal the causative agent. This infor-
mation is also of obvious importance for manufacturers.

TEN has also been observed in an animal model of acute
graft-vs-host disease without any drug administration.!'0193
The incidence of TEN in patients infected with human im-
munodeficiency virus'® and in patients following bone mar-
row transplantation'® is higher than in the general population.
Multiple drug exposure and immune- or infection-induced
response may account for this phenomenon. Individuals with
the HLA-B12 antigen are at significantly higher risk of de-
veloping TEN. !

Clinical Profile

Fever and constitutional symptoms are present in all patients®
2 to 3 days before the rash, often resembling an upper
respiratory tract infection (malaise, fever, rhinitis, and an-
orexia).!”” Other prodromal signs and symptoms may occur:
conjunctivitis (32%), pharyngitis (25%), and pruritus
(28%).1% The prodrome lasts from 1 day to as long as 3
weeks.'” Yetiv et al® proposed that fever might be related to
infection rather than to an inciting drug, but other data sug-

gest that antibiotics and not infection probably cause the
reaction."”

The acute phase of TEN lasts for approximately 8 to 12
days and is characterized by persistent fever, mucositis, and
generalized epidermal sloughing® (Fig 4). The skin lesions
begin as a painful or burning eruption, usually starting sym-
metrically on the face and thorax and spreading to the entire
body.®® Denudation and erosions of mucous membranes pre-
cede epidermal necrolysis.!' Mucositis can occur on con-
junctival,?® buccal,!'! tracheal, bronchial,!”” pharyngeal,
esophageal, nasal, anal, vaginal,* and perineal mucosae.'”
Urethritis may lead to urinary retention.!'> Mucous membrane
involvement is present in nearly all patients®®!'3 (Table 6).

The skin involvement is significant. The epidermis is
sloughed in large sheets that produce a dark red, oozing
dermis.*’ The initial lesions may be targetoid or morbilliform,
although classic target lesions are usually absent’®; the target
lesions are typical of SJS and do not present in patients with
TEN.? The erythematous skin lesions of TEN demonstrate the
Nikolsky sign (slipping of the superficial skin layer induced
by slight rubbing pressure).'® Areas of involved skin are
tender and painful.®'> The dermis remains undamaged.'*
The usual course is an intense erythema that progresses
rapidly to epidermolysis and stops in 2 to 3 days."'? In 1 of 7
patients, however, 100% loss of epidermis in less than 24
hours occurs.®!''” This has been called d’emblee or full-blown
TEN.® The scalp is usually spared.®!!°

Dermatologic recovery from TEN typically takes 1 to 3
weeks, depending on the extent of skin detachment. Obvi-
ously, those with more extensive denudation may require
longer periods for reepithelialization (at times up to 3-6
months). This period is necessary for the mucous membranes
and skin to reepithelialize.® Rarely, the necrolysis can recur in
areas that began to heal.!'® The healing of the skin is faster on
the anterior thorax than in intertriginous areas and the back.!'"
Mucosal lesions usually require a longer time to heal. The
glans penis may require as long as 2 months to reepithelial-
ize.""” Long-term episodic conjunctivitis that results in dam-
age to the ocular surface with symblepharon formation may
follow the acute phase of TEN.?>%

The skin heals without scaring unless infection develops.®®
After healing of the skin, disturbance in pigmentation is
reported in 88%.5 Nails may be shed, and an abnormal or
absent regrowth may ensue.®%
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Mucous membrane lesions may persist for months after the
acute attack. The healing of mucous membranes can result in
scar formation, resembling cicatricial pemphigoid or lichen
planus.® Phimosis,''> vaginal synechiae,!'>!'¢ esophageal ste-
nosis,3117118 and ocular symblephara?’ may result. Ocular
sequelae, potentially leading to blindness, are some of the
more serious consequences of TEN.

Pathology, Pathophysiology, and Immunology

Bullous lesions in TEN result from complete epidermal ne-
crosis with development of a subepidermal blister underlined
by a sparse mononuclear cell infiltrate.'> Epithelial shedding
occurs in skin, oropharynx, and esophagus, all sites where
Langerhans cells have been documented in normal tissues.'!
A quantitative difference between the infiltration and the
prominent epidermal destruction is the major histologic dif-
ference between TEN and SJS.'3

Histopathologic and immunohistochemical studies of the
earliest TEN lesions are characterized by abundant macro-
phage infiltration of the dermis and epidermis, numerous
dermal dendrocytes with a plump aspect, and abundant de-
posits of tumor necrosis factor a (TNF-a) in the epidermis.'?
Another study®® showed that T lymphocytes were the pre-
dominant cells.>® A synergistic activity of these cells is likely
responsible for the epidermal destruction.*'** The contro-
versy regarding migration of macrophages with endogenous
peroxidase-positive granules in the epidermis may be caused
by different ages of the biopsy specimens.>**

TEN is characterized by a cell-poor infiltrate in which
macrophages and dendrocytes predominate, with a strong
immunoreactivity for TNF-a.'> CD4" T lymphocytes pre-
dominate in the dermis, whereas CD8* T cells predominate in
the epidermis.*>*!20 The dermoepidermal junction and epi-
dermis is infiltrated mostly by CD8" T lymphocytes as
well.'!® Necrotic keratinocytes, vacuolar alteration, epidermal
blistering, and superficial, mostly perivascular dermal infil-
trate with the presence of erythrocytes and eosinophils were
described.”> C3 and IgG deposits at the dermoepidermal
junction and around small dermal vessels were interpreted to
be the result of a nonspecific exudative phenomenon.'?!

The immunologically activated state characteristic of TEN
is underscored by HLA-DR expression on keratinocytes.>>12?
Miyauchi et al®® proposed that skin lesions of TEN may be
produced by CD8™ T cells that recognize major histocompat-
ibility complex 1 modified by an antigen or by those that
recognize an antigen that is restricted by major histocompat-
ibility complex 1.120

The death of keratinocytes in TEN was shown to be apo-
ptotic.'?* Apoptosis is mediated by Fas-FasL interactions.
Perforin'** and TNF-a,*' other mediators of apoptosis, are
present in the epidermis of the patients with TEN as well.
Other studies have demonstrated that mucosal epithelium,
particularly in the conjunctiva and intestine,' undergo apo-
ptosis.

Macrophages or keratinocytes present in the skin could be
responsible for releasing TNF-a*!; the exact origin of the

TNF-a is not clear. TNF-a may induce skin alteration either
directly by intrinsic cell damage or indirectly by activation of
other cells.*! Nitric oxide has also been implicated as another
potential mediating agent at the molecular level. Nitric oxide
can cause apoptosis and necrosis, and elevated levels of
inducible nitric oxide synthase have been detected by reverse-
transcription polymerase chain reaction at the lower epider-
mis and upper dermis of TEN and SJS patients.'?

Electron microscopic studies of the skin of TEN patients
revealed necrotic keratinocytes with nuclear disintegration
and dendritic cells with the nuclear chromatin configuration
of T lymphocytes. These findings, including the presence of
keratinocyte blebs and membrane defects with cytoplasmic
processes from the lymphoid cells, suggested the involve-
ment of T-lymphocyte—-mediated cytolysis of drug-altered
target keratinocytes in TEN.

The hematologic disturbances observed in patients with
TEN were reported by Goens et al in 1986.% Lymphopenia,
with a decrease in the CD4/CDS ratio, is present in peripheral
blood.’* Granulocytopenia has a prognostic value according
to one study.’® Patients with neutropenia or leukopenia (de-
fined as a white blood cell count of less than 1,000/mm?®) had
a poor prognosis, with all but 1 patient in the study with
leukopenia dying. The number of HLA-DR* mononuclear
cells and the number of HLA-DR antigens, mainly on mono-
cytes, are decreased in the acute phase and are increased after
recovery compared with healthy controls.’! Serum levels of
interleukin 6 are increased in the acute phase.’!

Elevated serum amylase levels were reported in several
studies.’®127128 Both salivary'?® and pancreatic'?’ origins of
the amylases were suggested. Parotitis was first clinically
documented in TEN patients by Lyell® and histologically
confirmed later by Roujeau et al.'* A few cases of pancre-
atitis were reported as well.3¢128130° A correlation between
hyperamylasemia and ocular sequelae was observed by Cho-
sidow et al.’® It was suggested that hyperamylasemia may
reflect the severity of mucous membrane involvement and
may have a predictive value of post-TEN sicca syndrome.'?

Peripheral blood lymphopenia, especially of CD4" T lym-
phocytes, is associated with a high lymphocytic cellularity of
the blister fluid, with predominance of antigen primed CD8*
CD29* T lymphocytes.'?” Increased serum and blister fluid
levels of creatine kinase in patients with TEN have also been
reported.'3"32 The origin of the creatine kinase in serum and
blister fluid remains unknown (but is possibly from keratin-
ocytes).31132 Interleukin 6 in blister fluid'** and elevated
levels of matrix metalloproteinase 2 (MMP2) were ob-
served.’** Compared with patients with other blistering dis-
eases (bullous pemphigoid, thermal burns), a significantly
higher amount of MMP2 was found in TEN blister fluid,
emphasizing the potential role MMP2 may play in the spe-
cific inflammatory reaction of TEN.!3*

Skin tests have shown a delayed hypersensitivity reaction
to ampicillin in a patient with TEN following ampicillin
ingestion.'? The lack of lymphocyte response to native drug
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Figure 4. General epidermal sloughing.

and the positive skin test result suggest that the immune
response may be directed at drug-modified epidermal cells.'?

TEN patients can be distinguished from controls by expo-
sure of their lymphocytes to oxidative drug metabolites gen-
erated by a murine hepatic microsomal system in vitro,'3>136
and Friedman et al'* suggested that probably both immune
hypersensitivity reactions and reactions mediated by toxic
intermediates generated as a result of impaired or altered drug
metabolism are involved in the pathogenesis of TEN. The
defect in metabolism is highly specific for drugs.?*'3¥ For
example, the toxic-reactive metabolite has been identified as
hydroxylamine for sulfonamides,'* and for anticonvulsants
and amineptin the toxic-reactive metabolite seems to be an
arene oxide.'* Deficiency of glutathione transferase-u,
which is present in 50% of the population, and additional
factors, particularly a qualitative deficiency of some other
enzymes, may play a role in the pathogenesis of TEN.!3

It has been shown that the toxin-mediating SSSS causes
intraepidermal cleavage, which is responsible for skin peeling
and bullae formation.'*' Another study* showed that in pa-
tients with TEN, drugs bind to intercellular epidermal protein.
These findings suggest that similar pathogenic mechanisms in
the epidermal cleavage in SSSS and TEN may be involved.
Cells separated from their surroundings are susceptible to
apoptosis. Whether this is a mechanism-inducing apoptosis of
keratinocytes in patients with TEN is not clear yet.

Treatment

The treatment of patients with TEN is, in general, most
appropriately provided in intensive care units or burn cen-
ters,'#? since these patients are or have the potential to be
extremely ill and require specialized care (mechanical venti-
lation, pressors for blood pressure support, appropriate
wound care). There is no definite specific treatment for TEN.
Thus, most of the patients are treated symptomatically and
supportively. The principles of emergency treatment of pa-
tients with TEN are similar to the treatment of patients with
extensive thermal burns.'*> Fluid management is provided by
macromolecules and saline solutions during the first 24

Figure 5. Limbal stem cell transplantation before surgery (top) and 6
months after surgery (bottom).

hours.!* Phosphate repletion is necessary in the presence of
hypophosphatemia.'>!4> The fluid resuscitation requirement
is usually less than in patients with burns that cover the same
body surface area.’”!''> Oral intake of fluids provided by a
nasogastric tube can sometimes be started after the second
day, thus decreasing intravenous fluid requirements, which
can be progressively tapered and discontinued, usually in
approximately 2 weeks.%

Parenteral nutrition is necessary to replace the protein loss
in this hypercatabolic state and to promote healing of cuta-
neous lesions.'**147 Because of impaired glycoregulation, in-
travenous insulin therapy may be required.'** Patients with
TEN are at high risk of infection. Therefore, sterile handling
and/or reverse-isolation nursing care is essential to decrease
the risk of nosocomial infection.?”-!** Cultures of blood, cath-
eters, and gastric and urinary tubes must be routinely per-
formed. Because of the frequent association between TEN
and sulfonamide exposure, silver sulfadiazine, commonly
used in burn units, is avoided and replaced by another anti-
septic, such as 0.5% silver nitrate and 0.05% chlorhexidine,
to paint and bathe affected skin areas.®® Prophylactic antibi-
otics are not recommended.'3*!4%148 The diagnosis of sepsis is
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Table 8. Specific Treatment for TEN

Treatment N?' of No. o.f dead Reference
patients patients
Steroids 13 4 50
IVIG 10 0 53
Cyclophosphamide 5 0 49
Plasmapheresis 5 0 156
Steroids 15 10 44
Symptomatic 15 5 44
Steroids 13 0 29
Plasmapheresis 5 1 48
Plasmapheresis 6 0 39
Thalidomide 12 10* 70
Plasmapheresis 7 0 17
Cyclosporin 11 0 157
Plasmapheresis 8 1 158

Abbreviations: IVIG, intravenous immunoglobulin; TEN, toxic epidermal necrolysis.

* Study stopped because of high mortality.

difficult, and the decision about whether to administer sys-
temic antibiotics must be carefully considered. Increase in the
number of bacteria cultured from the skin, sudden decrease in
temperature, and deterioration of the patient’s condition may
be the first signs of infection, indicating the need for initiation
of antibiotic therapy. The choice of antibiotic is usually based
on the bacteria present on the skin.''® Because of the impaired
pharmacokinetics, similar to that of burn patients, the admin-
istration of high doses may be required to reach therapeutic
levels.'® Therefore, monitoring of serum levels is necessary
to adjust the dosage of the antibiotic.

Other general measures include increasing environmental
temperature in the room to 30°C to 32°C to reduce caloric
loss through the skin. Fluidized air beds are recommended if
a large portion of the skin on the patient’s backside is in-
volved: the use of heat shields and infrared lamps help to
reduce heat loss.!!>!16

Anticoagulation with heparin or low-molecular-weight
heparin for the duration of hospitalization is recommended®®
due to the risk of deep vein thrombosis and pulmonary emboli
in immobile patients. Antacids reduce the incidence of gastric
bleeding. Pulmonary care includes aerosols, bronchial aspi-
ration, and physical therapy.®® Tranquilizers are used to the
extent limited by the respiratory status.

Several approaches for skin care have been suggested.
Some authors recommend extensive debridement of nonvia-
ble epidermis*® followed by immediate cover with biologic
dressings, such as porcine cutaneous xenografts, cryopre-
served cutaneous allografts, and amnion- or collagen-based
skin substitutes. 36112150151 Others recommend leaving in
place the involved epidermis that has not yet peeled off and
use of biologic dressings only on raw dermis.®® Skin allo-
transplantation reduces pain, minimizes fluid loss, improves
heat control, and prevents bacterial infection.®® Hyperbaric
oxygen can also improve healing.!>?

Treatment of ocular involvement in the acute phase re-
quires topical lubricants, steroid drops, and regular release of

symblepharon.?? Conjunctivitis may cause severe damage to
the ocular surface, leading to symblepharon formation, lid
margin Keratinization, and limbal stem cell deficiency.?”!>?
Corneal ulcers, corneal neovascularization, and infectious
complications may develop.

Treatment of chronic consequences may require recon-
struction of the ocular surface with mucous membrane graft-
ing, amniotic membrane transplantation, and limbal stem cell
transplantation (Fig 5). The use of gas permeable scleral
contact lenses significantly improves subjective symptoms
and visual acuity.!>* Keratoprosthesis may be the procedure
of last resort in case of severe damage to the ocular surface.!>®

Several specific therapeutic approaches have been used in
the treatment of patients with TEN (Table 8). The use of
systemic corticosteroids is controversial. The rationale for
use of corticosteroids is based on the concept that TEN is a
delayed-type immunologic reaction.!® One report suggests
that prompt short-term corticosteroid therapy appears to be a
strategic key to minimize damage from TEN.'® Corticoste-
roids have also been recommended by other authors.'¢!162
However, 2 studies*’! from the 1980s have suggested that
treatment with glucocorticosteroids is associated with in-
creased morbidity and mortality. A death rate of 66% caused
by infection in steroid-treated patients compared with 33% in
those without steroids suggested an iatrogenic source of mor-
tality.** The authors stated that steroids enhanced the risk of
sepsis, increased protein catabolism, and delayed epithelial-
ization. The results of the study by Guibal et al®® showed that
long-term steroid therapy may delay the onset of TEN, but it
does not halt its progression. Moreover, TEN can occur in
patients who undergo long-term glucocorticosteroid thera-
py.4230:112.163.164 Baged on these observations, one could con-
clude that treatment of TEN with corticosteroids is detrimen-
tal. However, we find the work of Patterson and associates
especially compelling and believe that the issue of steroid
therapy for acute SJS and TEN should be revisited with a
multicenter randomized clinical trial comparing short-term,
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high-dose intravenous steroids vs placebo in the care of
patients hospitalized in burn care units with documented low
nosocomial infection rates. Based on observations of Patter-
son et al, the study should theoretically be limited to those
who present early (eg, within 20 days) after the onset of the
exanthem.

Plasmapheresis has been reported to be effective in several
studies of the acute care of patients with TEN 3%48156.165.166
However, one report'3® showed that there was no difference in
mortality, length of stay in hospital, or time to reepithelial-
ization between a group of patients treated with plasmaphere-
sis and a group treated symptomatically. The mechanism by
which the effect of plasmapheresis is mediated remains spec-
ulative. Removal of a toxin, such as drug, drug metabolite,
cytotoxic mediators, or antibodies, is a possible explanation.
Importantly, in 2 studies'>®!% that reported on 12 patients
treated with plasmapheresis, ocular sequelaec have not been
observed after follow-up as long as 8§ years.

Thalidomide is a potent inhibitor of TNF-« in vitro and in
vivo.'67168 Treatment with thalidomide was used in a double-
blind, randomized, placebo-controlled study of TEN pa-
tients.”” However, the mortality rate in patients who received
thalidomide was so high compared with that of the control
group that the study had to be stopped. The authors hypoth-
esized that the increase in mortality was related to a paradox-
ical increase in serum concentration of TNF-a.

After Viard et al’? published data on their in vivo experi-
ments and clinical experience on the use of IVIG in a group
of 10 patients with TEN, several other investigators!®-173
used IVIG in treatment of acute TEN. In vitro studies of
Viard et al’? showed that up-regulation of keratinocyte FasL
expression is the critical trigger for keratinocyte destruction
during TEN and that IVIG is likely to involve inhibition of
Fas-mediated keratinocyte death by naturally occurring Fas-
blocking antibodies in IVIG preparations.>? Other effects of
IVIG may involve inhibition of inflammatory cytokines and
neutralization of a toxin (hypothetically involved in TEN).
The clinical benefit of IVIG for acute TEN was observed in
several other studies,”'%°-173 but Bachot et al” reported less
optimistic data. Well-designed prospective randomized trials
are needed to address the benefit, or a lack of it, in decreasing
mortality rate and halting the progression of acute TEN.

Scanty reports exist on use of immunosuppressive drugs,
such as cyclophosphamide® and cyclosporine,'”*!” in the
treatment of patients with TEN. TEN is an acute, fulminant
disease that requires immediate treatment, the effect of which
must begin no later than several hours after the onset of first
symptoms. Cyclophosphamide or cyclosporine and other im-
munosuppressive drugs require more than 1 month to begin to
have a therapeutic effect. It is noteworthy that in patients with
skin loss, the kinetics of drugs is impaired, and reaching the
therapeutic serum levels requires higher doses than in other
patients. The potential damage to the liver and kidneys asso-
ciated with TEN should also be considered when contemplat-
ing the use of immunosuppressive drugs. Furthermore, not
only an immune-mediated response but also the presence of

a toxin is suspected to be involved in TEN. Taken together,
these considerations suggest to us that the use of such treat-
ment in the acute phase of TEN should probably be avoided.

Complications

Potential respiratory complications of TEN include lung in-
filtrates, pleural effusion, recurrent pneumothoraces, and re-
spiratory failure.*> A few cases of expectoration of cylindric
bronchial casts have been reported.’®35 Postmortem examina-
tion of a respiratory tract showed polypoid masses of orga-
nizing granulation tissue (concentric whorls of fibroblasts) in
the bronchiolar lumen.*® Tracheal and bronchial erosions
have been observed on autopsy.®® A persistent significant
reduction in diffusion capacity for carbon monoxide may
occur as a consequence of lung involvement.*

Mucosal erosions also occur in the gastrointestinal
tract 83941T125.145.175-177 The malpighian epithelium of the
esophagus is the most commonly involved, leading to dys-
phagia and, eventually, bleeding.®® Intestinal resection has
been performed in a patient with severe chronic diarrhea.’

Hepatitis is present in approximately 10%313° of patients,
with approximately half of the patients with TEN demonstrat-
ing an increase of serum aminotransferase levels. Drug-in-
duced liver damage and damage from sepsis or shock are
speculated.®® An increase in serum levels of amylases can
also occur,**128178 and a few cases of frank acute pancreatitis
have been reported as well.!?:12:178.179

Prerenal azotemia or acute tubular necrosis, the most com-
mon renal problems, result from hemodynamic alterations.®
A case of glomerulonephritis has been reported as well.?!

Other potential complications include coagulopathy, alo-
pecia, and hypertrophic scarring.*> Long-term complications
after recovery from the acute phase is reported in 45% of
patients with TEN.%47 Sicca syndrome develops in approxi-
mately 40% of patients,'” and some meet the diagnostic
criteria'® for Sjogren syndrome.'” One factor that showed a
reduction in mortality was early referral of patients to the
burn unit (=7 days), mainly because of a lower frequency of
septicemia and better prognosis quod vitam if septicemia
developed.™

Mortality

Death has been reported in 10% to 70% of patients according
to various published series.®*® Age and extent of skin de-
tachment are the main prognostic factors.*’ In one study, only
1 death was reported among 35 children younger than 16
years compared with 44 deaths (51%) of 87 cases in patients
older than 60 years.” As with SJS, early withdrawal of
causative drug use may decrease mortality in patients with
TEN.% Currently, advances in care for burn patients in the
past decades represent the major progress in treatment of
acute SJS and TEN. Despite this, the standard medical ther-
apy remains controversial and mortality continues to be high.
The most common causes of death include sepsis, pulmonary
edema, pulmonary embolism, gastrointestinal hemorrhage,*’
recurrent pneumothoraces,® and hypovolemia.’
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CONCLUSIONS

Our review of the literature leads us to conclude that SJS and
TEN are variants of the same disease with differing severi-
ties. Further, we conclude that although progress has been
made as far as survival is concerned through early hospital-
ization in specialized burn units, the prevalence of life-long
disability from the ocular morbidity of SJS and TEN has
remained unchanged during the past 35 years. We believe
that any progress in this matter depends on modification of
the acute phase of the disease rather than continuation of
supportive care. We are persuaded by the available published
evidence that a principal problem in the pathogenesis is
immunologic and that immunomodulatory intervention with
short-term, high-dose intravenous steroid or IVIG holds the
most promise for effecting change and making progress in
this matter. Regrettably, developing consensus and imple-
menting appropriate studies on this seem extraordinarily dif-
ficult.
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CME Examination
1-5, Letko et al. 2005;94:419-436.

CME Test Questions

1. All of the following are considered to be part of the
diagnostic criteria of Stevens-Johnson syndrome (SJS)
except

a.
b.
c.

d.

c.

“targetlike” lesions each less than 3 cm
involvement of at least 2 mucosal sites

biopsy specimen demonstrating epithelial cell necro-
sis

duration of entire episode of fewer than 6 weeks
severe arthralgias and multlple joint arthritis

2. Which of the following is not part of the diagnostic
criteria of toxic epidermal necrolysis (TEN)?

a.
b.
c.

d.

sudden onset of epidermal detachment

positive Nikolsky sign

diagnosis of the staphylococcal scalded skin syn-
drome

skin biopsy specimen showing full-thickness epider-
mal necrosis and detachment

sudden onset and generalization within 24 to 48
hours

. All of the following have been implicated in causing

SJS-TEN except

a.
b.
c.
d.

c.

infection
immunosuppressive agents
air pollution

vaccination

systemic diseases

. The only universally accepted, definitively effective

treatment for SJS-TEN is

a.
b.
c.
d.

€.

I -

immunosuppressive agents

systemic corticosteroids

nonsteroidal anti-inflammatory drugs
supportive care

intravenous immunoglobulin therapy

. The least frequent cause of TEN in adults is

antibiotics
analgesics
nonsteroidal anti-inflammatory drugs
antigout drugs
chemotherapy
Answers found on page 456.
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