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Stevens-Johnson Syndrome—

| Toxic Epidermal Necrolysis
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DEFINITION

Stevens-Johnson syndrome (S]S) and toxic epidermal necrolysis
(TEN; syn, Lyell's syndrome) are closely related severe, episodic
acute mucocutaneous intolerance reactions most often elicited by
drugs and less so by infections. Both are characterized by rapidly
expanding macular rashes, often with atypical (flat, irregular) target
lesions, and involvement of more than one mucosal site (oral, con-
junctival, and anogenital). In TEN, the rash coalesces to widespread
erythema, necrosis, and bullous detachment of the epidermis resem-
bling scalding. Constitutional symptoms and intemal organ involve-
ment occur often and may be severe. SJS and TEN are in principle
self-limited; the mortality rate is significant, however, and sequelae
due 1o mucosal scarring may develop.

Al present it is impossible to draw an absolutely sharp line of
distinction between SIS-TEN and the more severe forms of ery-
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thema multiforme and thus 10 exclude SJS-TEN from the erythema
multiforme spectrum, This issue is discussed in detail in Chap. 58.

CLASSIFICATION

TEN and SIS are 1acitly or openly assumed by many authors to be
identical and to differ only in severity.! Interestingly, nobody (ex-
cept Lyell himself?) ever proposed to abandon the term TEN be-
cause it may be heterogeneous and include cases other than maxi-
mal variants of SJS—e.g., what has been called “TEN without
spots.” Circumspection has thus been recommended.® On the other
hand, most cases of TEN are likely to develop from SJS?; therefore,
and because clear distinction of these entities is impossible in most
of the reported series, both are dealt with together in this chapter
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Supposing that qualitatively SIS and TEN are identical disorders, a
definition of these entities on quantitative grounds was proposed:>-
515 is reserved for cases of <10% body-surface involvement and
TEN for those of >30%; those with an extent of 10 to 30% were
labeled “SIS-TEN overlap.” Although somewhat artificial, this clas-
sification is vseful for epidemiologic purposes because the fraction
of body surface involved is a major prognostic factor in SJS-TEN,
Also, it corresponds to a classification earlier proposed by one of

us (R.R.M.).¢

INCIDENCE AND EPIDEMIOLOGY

Few investigations are available on the epidemiology of SJS-TEN,
and not all of them use the same classification system.”~'4 The
average incidence of SJS may be estimated at | to 2 per million of
the population per year and that of TEN at 0.5 to 1.4 per million
per year. In Germany, the cumulative incidence of SJS-TEN was
found to be 1.9 per million per year; the proportional relative in-
cidences of SIS, SJIS-TEN overlap, and TEN were 3:2:17. There

" is no ethnic preponderance;

12,15 SJS-TEN is most often found in
adults, but its occurrence in children is not infrequent.® SIS-TEN
typically occurs sporadically, but epidemics have been observed

‘- with the mass use of drugs.'é'7 SIS-TEN is a single event in most
7. cases; in case of reexposure to the culprit drug, SJIS-TEN takes a

more severe course.'® The incidence is dramatically increased in the
HIV-infected population'®-22; it has been estimated at three orders

R i, .ofimagnitude higher in Germany.?* SJS-TEN was found to be as-
""socisted with the HLA-A29 and -B12 (relative risk. 13.4) and the

HLA-B12 and DR7 haplotypes.*

Popylation-based and case-control studies on SJS-TEN have
been initiated in the United States and Europe. These are likely 1o
clarify pending issues of epidemiology and drug etiology, 2526

/

ETIOLOGY

SIS-TEN is a polyetiologic reaction pattern. Drugs are clearly the
leading causative factor (80 to 95 percent of patients with TEN,
>50 percent with SJS) (Table 59-1), and only a minority of cases
appear to be linked to infection, vaccination, or graft-versus-host
disease (GYHD). In a small fraction of SIS-TEN (<5% for TEN),
neither drugs nor other potential causes become apparent (idiopathic
SIS-TEN). The identification of the responsible trigger factors is
hampered by the lack of appropriate diagnostic in vitro and skin
tests. Circumstantial evidence or simple temporal coincidence there-
fore usually serves as the only criterion. Thus, despite the wide
range of factors implicated, the evidence appears compelling in only
a few instances.

Whereas the causative role of drugs is undebated, considerable
uncertainty exists about quantitative aspects, for instance, the risk
associated with individual drugs to provoke SJS-TEN and the role
of accompanying factors that may influence this risk. Obviously,
the many case reports, in which over 100 drugs have been found
to elicit SIS-TEN, do not provide this information. Population-
based studies may serve this purpose if the incidence of SIS-TEN
is calculated per drug user or per daily drug dose consumed in the
population. Such calculations may give rough estimates; their pre-
dictive value is limited, though, if the incidence of adverse events
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TABLE 59-1

Drugs Associated with Stevens-Johnson Syndrome and Toxic
Epidermal Necrolysis

DruGS MOST FREQUENTLY ASSOCIATED® DrucGs ALso Associatein

Sulfadoxine Cephalosporins
Sulfadiazine Fluoroquinolones
Sulfasalazine Vancomycin
Co-trimoxazole Rifampin
Hydantoins Ethambutol!
Carbamazepine Fenbufen
Barbiturates Tenoxicam
Benoxaprofen? Tiaprofenic acid
Phenylbutazone Diclofenac
Isoxicam' Sulindac
Piroxicam Ibuprofen
Chlormezanone Ketoprofen
Allopurinol Naproxen

Amithiozone Thiabendazole

Aminopenicillins

*Together these drugs account for approximately two-thirds of the cases attributed
to drugs in large series in France, Cermany, and the United States,

TThis drug is no longer marketed,

SOURCE: Roujeau et al.?’

in question is very low. In this dilemma, case-control studies have
been considered to be the most powerful tool?5-28; relative risks are
calculated from the drugs taken by index, patients and compared
with those taken by control patients selected from the same hospital
environment; multivariate analysis is designed to help take into ac-
count associated factors such as intake of several drugs, age, and
accompanying illnesses. Several such case-control studies have been
initiated and one has been published.?® More data are definitely
needed before any conclusions can be drawn.

Obviously, the list of culprit drugs is subject o change with
region and time, but three major groups and a few odd drugs appear
to be of universal relevance. Sulfa drugs, particularly long-acting
sulfonamides and co-trimoxazole, are cited as the most common
triggers in all surveys and reviews. The incidence of SIS-TEN has
been estimated at between | and 10 per 100,000 users®®; the relative
risk is 172.2® Particularly aggressive and often fatal cases have been
observed in HIV-infected patients, in the context of the treatment
of Pneumocystis carinii infection,'? and in malaria prophylaxis.?®

Anticonvulsive drugs such as phenywin, carbamazepine, and
phenobarbital seem 1o carry equally high risks; their relative nsks
were calculated to be from 11 to 15.% In contrast to this, carba-
mazepine was found to elicit the highest incidence of SJS-TEN per
user (14 per 100,000).2” Hydantoins are considered the main cause
of TEN in children.® Severe SJS-TEN has been described in a series
of paticnts who received phenytoin simultaneously with cranial ir-
radiation.’® Valproic acid, often used as an alternative for hydan-
toins, was found to have an equally high relative risk.?’

Nonsteroidal anti-inflammatory drugs (NSAILDs) such as buta-
zone and oxicam derivatives were often found to be inciting drugs;
isoxicam, for instance, was withdrawn in France following 13 cases
of TEN'%2!; their relevance was confirmed in the case-control study
(relative risk for oxicam derivatives, 18) but less so for propionic

acid derivatives (relative risk, 4.5). Pyrazolones and salicylates, for-

merly often thought to cause SJS-TEN, had only low relative nsks
(2).28 Chlormezanone (a tranquilizer unrelated to benzodiazepines)
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and allopurinol are important causes of SIS-TEN in developed
countries,?®3? whereas antituberculosis drugs play an impornant role
in Third World countries.’® Antibiotics have been more often sus-
pected than acrually causative; relevant risks may exist for ampi-
cillin, macrolides, and quinolones.?” In 3 of 20 cases of TEN ob-
served in Singapore, Chinese herbs were found 1o be responsible.®
A variety of other agents, such as endocrine agents, chinine-con-
taining beverages,’® airborne toxins,?> and contact allergens and
toxins, have been implicated in the etiology of SIS-TEN.

[t is a likely drawback of the statistical approach to the etiology
of SIS-TEN that drugs that may have been taken during the pro-
dromal phase to alleviale symptoms cannot be distinguished from
those that actually caused the disease. The often-listed antibiotics,
pyrazolones, and salicylates may be such cases. We suspect that the
same holds true for systemic glucocorticoids, which were found fo
be associated with a surprisingly high relative risk of 12.2¥

Infectious agents play a2 much less prominent role as inciting
factors in SJS-TEN. The most thoroughly documented cases have
been those precipitated by Mycoplasma pneumoniae,® which has
also been isolated from the lesions of SIS-TEN.?” Less well docu-
mented cases have been linked to histoplasmosis,?® adenovirus in-
fections, hepatitis A, infectious’ moponucleasis,*® coxsackievirus
BS,* gram-negative septicemia,*? milker's nodules,*® and yersi-
niosis.* The link to other infectious agents is more tenuous.

The issue of individual predisposing factors that may promole
the development of SIS-TEN has not been thoroughly addressed.
Although; flmhl}mum is rarely a feature of SIS-TEN,%346
there is the'possibility of &' genetic susceptibility, as documented by
the association. with certain HLA haplotypes.®® Synergistic effects
(e.g,, viral infectiop and drug intake?7) and drug interactions are
likely to play roles in many cases (in ope study patients took a
mean of 4.4 drugs prior to the onset of TEN!). Physical factors
such as exposure to ultraviolet light** and x-rays*®4*-*! may pre-
cipitate drug-induced SJS-TEN, with the skio Jesions being of max-
imal intensity at the sites of exposure. Also, SJS-TEN appears to
occur preferentially in patients with multiple conditions; accompa-
nying diseases are often those with immune activation, such as col-
lagen vascular diseases, neoplasia and lymphoma, acute GVHD, and
even vaccination, ¥

Acute GVHD is an obviously rare but interesting cause of SJS-
TEN*:; according 10 one survey,”® TEN occurred in 9 of 152 al-
logeneic bone marrow recipients and may thus be more frequent
than previously suspected. The relationship between acute GVHD
and TEN is concepmally difficult to assess because skin lesions are
nearly indistinguishable both clinically and histologically; the dif-
ferences between the two enbties pertain more lo type and severity
of internal organ involvement (gastrointestina) tracl, liver) than to
skin involvement. Since all bone marrow allograft recipients are
subject to factors that in their own right (or synergistically) may
precipitate TEN (x-rays, cytotoxic drugs. often also infections like
cytomegalovirus), it is impossible to decide which role is to be
ascribed to GVHD. It is clear, however, that TEN may result from
acute GVHD independently from drug intake: it was observed in a
patient with thymus hypoplasia who took no drugs®® and can be
reproduced in an animal model for acute GVHD,*7 TEN in acute
GVHD has been shown to have a2 100% mortality rate.

Identification of the provocative agent rests mainly on history
since skin testing and in vimo tests are usually not heipful 385°
and cxposure tests are ethically unacceptable. Exceptional reports
describe positive intracutancous and patch tests®6' and positive
lymphocyte transformation tests®! or increased lymphocyte suscep-

libility to cytotoxic killing by liver microsome-induced drug inter-
mediates® in patients with drug-induced TEN.

PATHOGENESIS

The pathomechanisms operative in SIS-TEN are only partially re-
solved. There are analogies to the mechanisms of herpes simplex
virus (HSV)-related erythema muitiforme (EM), but imponant dif-
ferences have become apparent. Like EM, SIS-TEN is viewed as a
cylotoxic immune reaction aimed at the destruction of keratinocytes
expressing foreign (drug-related) antigens, with little evidence for
a role of humoral immunity. An immune genesis is also suggested
by the characteristic lag between exposure and disease onset (1 to
45 days; mean, 14), which tends to be much briefer in the rare
instances of repeated exposure. Drug-specific T cell activation (in-
terestingly including both CD4+ and CD8+) has been shown in
vitro on peripheral blood mononuclear cells of patients with bullous
drug eruptions®?; a high rate of production of interlewkin-5 in ad-
dition to other cytokines was noted, As in HSV-relgled EM, epi-
dermal injury is based on the induction of apoptosis®®%; further-
mare, in both conditions, dermal mononuclear cells were found 10
be dominated by memory CD4+ lymphocytes, wpereas CD8+ cy-
totoxic cells (and large granular lymphocytes®®) were prevalent in
the epidermis.®¢7 In both conditions epidermal keratinocytes ex-
press ICAM-1 and MHC class II antigens; Langerbans cells are no-
tably reduced or absent.8’

It has always puzz.lad investigators how the relatively few cy~
totoxic cells present i the epndcrmu of patients with SJS-TEN may;, o

induce an epidermal injury far in excess of that of EM, which fea ’

tures many more such effector cells. Paquet et al.5%? demonstrated
that in SJS-TEN, in conmast to EM, inflammatory cells contain
large numbers of activated macrophages and factor XIlI+ dendro-
cyles, there is a drastic overexpression of tumor necrosis factor a
(TNFa) in the epiderrnis, while only minute amounts of this cyto-
kine are found in EM, TNFa is thus likely to play an important
role in epidermal destruction, by inducing apoptosis directly or by
artracting cytotoxic effector cells, or both. The source of TNFa may
be both macrophages and keratinocytes; mumal stimulation is
likely. In this context, it is intetesting that physical factors that
precipitate or drastically accenmate drug-induced SJS-TEN are
known to stimulate TNFa expression in keratinocytes (vlraviolet
light and x-rays).

The nature of the antigens that drive the cytotoxic cellular im-
mune reaction is not well understood. It has been proposed that
drugs or their metabolites act as haplens and render keratinocytes
antigenic by binding to their surface,>*-" Obviously, the drug-mod-
ified peptide may be presented on buth major histocompatibility
complex (MHC) 1 and MHC 11 molecules.5? Shear et al.%? linked
cutaneous drug eruptions to a defect of the detoxification systems
(in both liver and skin): aromatic drug metabolism by cytochrome
P4sp leads 10 formation of reactive hydroxylamines from sulfona-
mides or arene oxides from aromatic anticonvulsants that bind to
cell constituents if not rapidly detoxified by epoxide hydrolases.
Genetically determined defective detoxification may thus result in
direct toxicity or alteration of the antigenic properties of keratino-
cytes. This atractive hypothesis remains to be proven, it is sup-
ported by the association of SIS-TEN with the carbamazepine or
hydantoin hypersensitivity syndromes,”’~" the association with me
slow acerylator phmotypc in sulfonamide-triggered SJS-TEN.”
preliminary results of in vitro cytotoxicity assays,’® and the over-
proportional occurrence in HIV-infected patients who are deficient



in glutathione, an important scavenger of toxic compounds.””"® It

has been hypothesized that the cytotoxic assault may be directed at
viral antigens that persist in skin structures.*” Although drug-in-
duced SIS-TEN occasionally occurs in animals,’® no animal model
is available at present.

Autoantibodies against desmoplakin I and Il have been detected
in a subset of SJ5.8%8! In these cases, suprabasal acantholysis was
present, while the clinical disease was no different from other pa-
tients with SJS who lack these antibodies. While pathogenic rele-

vance of these autoantibodies seems to be established for this subset -

of SJS®2 it is not clear as yet how these patients differ from other
patients with SJS.

o
CLINICAL FEATURES (See Table 59-1)

SIS-TEN begins with a nonspecific prodrome of 1 to 14 days in at
least half of the patients: fever, malaise, headache, rhinitis, cough,
sore throat, chest pain, vomiting, diarrhea, myalgias, and arthralgias.
Patients often feel ill and receive antimicrobial and anti-inflamma-
tory treatment that, later, may cause difficulties in determining the
offending factor. The onset of disease is sudden,; its severity varies
within wide limits in terms of brevity of the lag period between
exposure and onset of the eruption, rapidity of evolvement, total
body-surface area involved and degree of confluence, prominence
of mucous membrane involvement, accompanying constitutional
symptoms, and internal organ invelvement.

A macular, at times morbilliform rash appears first on the face,
neck, chin, and central trunk areas and may then spread to the ex-
tromitics and the rest of the body. The individual lesions are rem-
iftécent of target lesions due to their dusky centers or are mere
roundish, irregularly shaped and moderately well defined pale livid
macules’ (Fig. 59-1).> They arc often larger than target lesions, flat,
and tender and exhibit a positive Nikolski sign (Fig. 59-1B, 59-2B);
some form flaccid and occasionally hemorrhagic blisters. Despite
these obvious differences from EM, occasional raised atypical tar-
gets or even typical target lesions may be found.S The lesions rap-
idly increase in numbers and size; maximal disease expression is
usually reached within 4 to 5 days, but new crops may emerge
considerably later if a long-acting drug is the inciting agent, There
is a striking tendency for coalescence; confluence is only partial
and limited to the predilection sites (face, neck, chest) in SJS, but
widespread to total in TEN (Fig. 59-2). Areas of confluence rep-
resent extensive diffuse erythemas; individual macular lesions still
remain discemible in the periphery. Within such lesions, the epi-
dermuis becomes loose and easily detached following minimal fric-
tional traurna. Large flaccid blisiers form: the blister roofs tum ne-
crotic and rupture easily. Sheets of necrotic epidermis slide off the
face and at pressure points such as the back and shoulders, lcaving
intensely red, oozing crosions (Fig. 59-2C). Denudations may in-
volve 10 to 90 percent of the body surface. In severe cases of TEN,
prominent involvement of the skin appendages is seen: shedding of
finger- and toenails and loss of eyebrows and cilia (Fig. 59-2B).

The rash is paralleled or even preceded by mucous membrane
lesions. The oral cavity (buccal mucosa, palate) and the vermilion
border of the lps (Figs. 59-1C; 59-2B) are almost invariably af-
fected, while less often the bulbar conjunctiva and anogenital mu-
cosae are involved. All three sites are involved in approximately 40
percent of cases.?” Heralding signs are sore and burning sensations
of the conjunctivae, lips, and buccal mucosa; edema; and erythema,
followed by blisters that rupture and transform into extensive, hem-
orrhagic dull red erosions coated by grayish-white pseudomem-
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branes (necrotic epithelium and fibrin) (Fig. 59-1C) or shallow
aphthous-like ulcers. The lips are covered by characteristic massive
hemorrhagic crusts. Oral lesions are severely painful and cause eat-
ing and breathing difficulties and hypersalivation. If more severe,
the process may extend to the gingiva, tongue, pharynx, nasal cav-
ity, and even to the larynx, esophagus, and respiratory tree. Otitis
media may be seen. Conjunctival involvement features inflamma-
tion and chemosis, vesiculation and painful erosions, and bilateral
lacimation. Less common are purulent conjunctivitis with photo-
phobia and/or psuedomembranes, corneal ulceration, anterior uvei-
tis, and panophthalmitis. Genital involvement most often includes
painful hemorrhagic bullous-erosive or purulent lesions of the fossa
navicularis and glans penis in males, or the vulva and vagina in
females and may lead to urinary retention and phimosis. Anal ero-

sions are less frequent.

Extracutaneous Symptoms

Constitutional signs include fever, arthralgias, weakness, and pros-
tration. Internal organ involvement is rare in SJS but may be severe
in TEN, most often affecting the respiratory and gastrointestinal
tracts. Tracheal and bronchial symptoms include breathing difficul-
tics, sloughing of the respiratory tract mucosa leading to persistent
cough, bronchial obstruction and expectoration of bronchial casts,*
adult respiratory distress syndrome,®* tracheitis, patchy pulmonary
discase, bronchopneumonia, and pneumothorax. Less commonly,
ileal involvement, diarrhea, abdominal pain, esophageal and gastro-
intcstinal bleeding, colonic perforation, melena, and hepatitis have
been reported.®®-#7 Toxicity, dehydration, and water and electrolyte
imbalance may proceed to hemodynamic shock, pulmonary edema,
mental obtusion, confusion, coma, and seizures. Myocarditis and
myocardial infarction are frequently seen in fatal cases, although
they are generally uncommon. Except for microalbuminuria, renal
complications are rarc®®; if present they are more often linked to
septicemia or septic shock rather than to TEN. Acute tubular ne-
crosis, membranous glomerulonephritis, and renal failure have been

described.®®

Late Complications

Skin lesions heal with transitory hyper- and/or hypopigmentation.
Scarring does not usually appear except in extensive cases with
secondary infection, where contractures, alopecia, and anonychia
may develop. Scarring is a characteristic and frequent (in up to 30%
of cases of TEN) late complication of mucosal lesions, which is
most serious in the eyes: symblepharon, synechiae, entropion and
ectropion, trichiasis, comeal opacities or scarring, and pannus for-
mation potentially result in blindness. Lesions of the lips and oral
mucosa usually resolve without sequelae, but esophageal, bronchial.
vaginal, urethral, and anal strictures develop at times. A Sjogren-
like syndrome may develop as the result of damage to the salivary
and lacrimal glands.

TEN Without Spots

In a small minonty of cases, TEN does not arise from confluent
lesions of SJS but presents with primary ill-demarcated diffuse er-
ythemas that arce rapidly progressive and may become erythroder-
mic. Mucous membranes may sometimes remain unaffected. A
trickle of such cases have been recorded through the decades, but
it is still an ill-defined entity. It may affect predominantly elderly
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FIGURE 59-1

A

Stevens-Johnson syndrome. A. Initial stage: pantially confluent erythem-
atous lesions with dusky centers, presenting as flat atypical target le-
sions. A positive Nikolsky sign can be recognized, B. Advanced slage:
generalized macular eruption with detachment of necrotic epidermis.
C. Extensive necrosis and erosions of the lips and oral mucosa.

“males; and may be triggered by the same drugs as SIS-TEN, but
opathic” cases may occur more often. The majority of cases of PATHOLOGY
eV caused by the grafl-versus-host reaction may represent this
type of TEN.* The prognosis may be worse than that of SJS-TEN.
The differential diagnosis 1o generalized fixed drug eruption is
equivocal; it rests mainly on the presence of prominent systemic
Signs.

Histopathology of SIS-TEN 1s characterized by prominent epider- i
mal necrosis, which contrasts to only scanty signs of inflammation yh
in both epidermis and dermis. Epidermal injury may present as sat- i
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" FIGURE 59-2

ellite-cell necrosis in early stages and progresses Lo more exiensive
eosinophilic necrosis of the basal and suprabasal layers; subepider-
mal separation may be observed (Fig. 59-3). In TEN, there is total
thickness necrosis and sloughing of the epidermis. There is a mod-
*ely dense to sparsc mononuclear cell infiltrate in the papillary
iis, with exocytosis into the epidermis. Spongiosis and dermal
“eudtna are most ofien absent, Neutrophils and nuclear dust are oc-

casionally seen.
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Toxic epidermal necrolysis. A. Confluent morbilliform eruption; note
positive Nikolsky sign. B. Diffuse erythema of face with shedding of
cilia and epidermis of eyelids, severe erosions, and hemorrhagic crust-
ing of the lips. C. Diffuse generalized shedding of the epidermis remi-

niscent of scalding.

Extracutaneous Pathology

In severe SJS-TEN, extensive fibrinoid necrosis may occur in sev-
eral internal organs, including stomach, spleen, traches, and bron-
chi.%® Acute tubular necrosis was found in one patient with renal
failure. Despite the frequency of pulmonary radiologic abnormali-
ues, the pathology in uncomplicated cases is limited (o sparse

mononuclear cell infilirates.
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AGURE 59-3

logic appearance of TEN in the peak stage: eosinophilic necrosis

* epidermis with litle inflammatory response in the dermis. Note
Dwwrlage in the junction zone. B. The completely necrotic epidermis
has detached from the dermis and folded like a sheet

LABORATORY INVESTIGATIONS

SJS-TEN is invariably accompanied by an elevated blood sedimen-
tation rate and may show moderate leukocylosis, fluid-electrolyte
imbalances, microalbuminuria, hypoproteinemia, elevation of liver
transaminases, and anemia. In the acute phase, patients with TEN
may have a transient decrease of peripheral CD4+ T lymphocyte
counts, accompanied by reduced allogeneic and natural-killer-cell
cytotoxicity, which return to normal afier 7 to 10 days.®! These
laboratory abnormalities resemble, to some degree, those found in
second-degree bum injuries®?; it must be noted, though, that they
arc usually less severe (and thus do not automatically warrant in-
lensive care in & specialized burn center). Neutropenia occurs in a
minority of cases and is then regarded as an unfavorable prognostic
sign.*? Eosinaphilia may be found in some cases, and circulating
immune complexes have been demonstrated in several reponts but
are nol, in general, accompanied by complement consumption. Re-
nal abnormalities such as proteinuria and elevated blood vrea nitro-
gen levels occur in about 5 percent of cases.® A host of other
laboratory findings may be abnormal as involvement of internal

organs or secondary infection become manifest. 7
/
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DIFFERENTIAL DIAGNOSIS

Diagnosis of SJS-TEN (including the distinction from EM; Tables
58-1 and 59-2), is usually straightforward. Prior o confluence and .
vesiculation, SJS-TEN may be confused with olher morbilliform .-
drug eruptions; a positive Nikolski sign and skin lendcmcss of‘ ear] '
macular lesions are important clues. Once the pca.k stage is feached:
only few entilies need to be reasonably considered in the differential
diagnosis, as described below.

Generalized Bullous Fixed Drug Eruption

This most extensive form of fixed drug eruption can be mistaken
for TEN if widely confluent; many studies of SJIS-TEN may contain
such patients, particularly those with recurrences.?? It is character-
ized by multiple large, ill-defined, dull purplish-livid patches, at
times with flaccid blisters (Fig. 59-4). The distribution is often sym-
metric, with a predilection for the acral extremities, genitals, and
mnlertriginows sites. Mucosal sites are usually spared and constitu-
tional symptoms are mild. Recovery is rapid and complete, without
sequelae. The medical history reveals drug intake (most often sul-
fonamides, barbiturates, quinine, and butazones) and prior episodes
al the same sites but of lesser extent following the intake of the
culprit drug. Differential diagnosis is made on clinical and histo-

TABLE 59-2

Differential Diagnosis SJS-TEN

SIS TEN

Staphylococcal scalded-skin syndrome
Generalized fixed drug eruption
Burns, cauterization, etc.

Toxic erythroderma

Erythema multiforme
Viral exanthems
Ampicillin rash
Macular drug eruptions
Fixed drug eruption
Acute CVHD



FIGURE 59-4

e s s

Generalized bullous fixed drug eruption. Note ill-defined large erythe-
mas with epidermal detachment.

logic grounds; histopathology reveals features resembling SJS-TEN
© and, in addition, prominent edema of the papillary dermis.

‘staphylococcal Scalded-Skin Syndrome

This is an unrelated disorder caused by staphylococea) epidermo-
* lysin toxinemia and characterized by subcomneal acantholysis. 11 oc-
+.curs dlmost exclusively in children and may be confused with SJS-

*VTEN because of a resemblance to scalding that is common to both.

fferential diagnosis is facilitated by a wide range of clinical cri-

B <erin. In ambiguous cases, it can be rapidly achieved by exfoliative

cytology or frozen sections of biopsy material (see Chap. 96).

Scalding, Kerdsene or Paraffin Burns,* and
Exposure to Caustic Agents®

Differential diagnosis rests on the artificial distribution, the absence
of a preceding rash, and the lack of skin appendage involvement in

these conditions.

TREATMENT

Obviously, identification of the provocative agent must be al-
lempted. Suspected drugs must be withdrawn, and infections appro-
priately treated if treatment is available. Care of patients with SJS-
TEN is difficult and complex and requires considerable experience
and flexibility to adjust for individual problems. Controlled pro-
spective treatment studies are absent, as are penerally accepted
guidelines.?

Whereas very mild cases of SIS-TEN may be treated on an oul-
patient basis, admission lo dermatology uvnits in hospitals is man-
datory for the majority of cases, if available (which is the case in

=~st European countries); intensive care in burn units, as recom-
jed particularly by plastic surgeons,®® may be advisable in spe-

M siluations but not generally so. Although it has often been
claimed, it cannot be concluded from the literature that monality
rates are higher in dermatologic wards than in mtensive care unils,
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The rationale for treating patients with TEN in burn units would
be 10 apply the therapeutic principles of bum injuries—i.e., rigorous
adjustment of fluid, protein, and electrolyte balance; fending off
infection; and early surgical debridement of skin lesions. This ra-
tionale is at best questionable, however, because second-degree
bumns and TEN are pathophysiologically different despite their clin-
ical similanty: in burns, prominent vascular damage is responsible
for drastic fluid, electrolyte, and protein imbalances; in TEN, how-
ever, vascular damage is much milder, resulting, in our experience
and that of others,?” in much less edema and less-drastic laboratory
anomalies than burns of equal extent. Moreover, necrosis does not
extend to the dermis; as a rule, spontaneous reepithelialization is
rapid and surgical intervention is thus not necessary to expedite
healing. Finally, burns result from a single thermal trauma, whereas
TEN represents an immunologic attack thai may progress for more
than a week (not just 3 to 4 days, as often claimed®®), depending
on detoxification and excretion of the offending agent. It should be
the treatment strategy in this early phase to halt disease progression
and thus limit the extent of skin and mucosal necrosis and reduce
the severity of sequelae. It is the clinical experience of numerous
authors including one of us (P.O.F.) that glucocorticoids may in
fact curb disease progression, albeit often only in relatively high
doses (e.g., 100 mg of methylprednisclone per day). Obviously, glu-
cocorticoids may promote the risk of infection (pneumnonia, septi-
cemia); they should thus be tapered immediately after disease pro-
gression is halted, and prophylactic antibiotics should be given.
Pursuing this strategy, the monality rate of TEN was kepl at <10
percent in our institution throughout the past rwo decades. The use
of systemic glucocorticoids, however, has became controversial;
they are no longer recommended by many ‘authors,®}528.83.97-103
whereas others continue (o do s0.'%'"" It is often argued that pa-
tients treated with systemic glucocorticoids fare worse than those
without; the use of glucocorticoids has been called “detrimental,"®
whereas for others it is “lifesaving.”'® Also, SIS-TEN has been
observed in patients already being treated with glucocorticoids for
another underlying disease.'''"3 It must be said that monality rates
are highly different in published series of patients, ranging from
zero to more than 50 percent, as are the therapeutic regimens used;
it is impossible at present to cormrelate any particular therapeutic
measure with the outcomes reported. According to our view, agree-
ment should be reached on the following weatment principles in

SIS-TEN:

1. Treatment in burn units should be strived for in exceptional
cases but is not generally necessary.

2. Treatmenl has to be individually tailored according to cause,
type and stage, and presence and type of complications.

3. Systemic glucocorticoids should not be used routinely but are
justified 1n the early stages of drug-induced SJS-TEN. They
should be given in doses from 80 10 120 mg of methylpredni-
solone per day by mouth for several days until discase pro-
gression has ceased. Doses ought to be tapered quickly but
cautiously since no further benefit can be expected thercafier,
and the untoward effects may then predominate.

4. Treatment must focus on early detection and prevention of the
mos! common fatal complications, e.g., overwhelming infec-
tion. Thus, prophylactic antibiotic treatment should be started
right from the beginning, before signs of infection manifest.
Sulfonamides and antibrolics with known sensitizing potential
must be avoided (aminopenicillin, cephalosporins, macrolides,
quinolones). Cultures from skin and mucosal erosions, blood,
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and spulum must be regularly performed and the antibiotic
reatment adjusted accordingly.

5. Hematocrit, blood gases and fluid, electrolytes, and protein bal-
ance must be monitored and adjusted appropniately. Fluid-re-
placement regimens as used for bum patients should not be
used. Central venous lines and urinary catheters should not be
routinely inserted.

6. Supportive care is of great imporntance; particular attention must
be directed to pulmonary care (suctioning, postural drainage,
eic.), ophthalmologic preventive measures (ocular lubricants,
sweeping of conjunctival fornices, and removal of fresh adhe-
sions, etc.), and high-calorie and high-protein diet.

7. Debridement of necrotic skin should not be performed before
disease activity ceases.

Topical treatment may be carried out with hydrocolloid or, more
conservatively, with gauze dressings. Obviously, sulfonamide-con-
taining topical agents should be avoided. Patients should be placed
on aluminum sheets. Cadaver allograft skin''* and porcine allo-
grafts®® have been advocated, but their use is of questionable ben-
efit’”? Alternative systemic treatment methods for the acute phase
of SJS-TEN are still experimental and include hemodialysis, plas-
mapheresis,''* cyclophosphamide,'’® and cyclosporine.!!”!"* The
use of N-acetylcysteine has been proposed to increase the intracel-
lular glutathione levels and thus to augment the antioxidant and
detoxifying capacities of this amino acid; another effect of gluta-
thione is the inhibition of TNFa production.!? Granulocyte colony-

timulating factor bas been mcommended for the treatment of se-

sere SJS- TEN wuh neuuopema."‘.’

COURSE AND PROGNOSIS

The mortality rate of SIS-TEN depends on the severity of the dis-
ease and the quality of medical care; it is low for SJS (1 percent)'?
and ranges from 5 to 50 percent in TEN. The following factors
appear to be unfavorable prognostic signs: old age,'?! extensive skin
lesions, neutropenia,'?2!?} impaired renal function, and intake of
multiple drugs.'® Septicemia (Pseudomonas aeruginosa, Staphylo-
coccus qureus, gram-negative, and Candida albicans), gastrointes-
unal hemorrhage, pneumonia, and fluid and electrolyte imbalance
leading to renal insufficiency are the major complications leading
to death.®®!% Recovery is slow and depends on adequate reatment;
healing may require from 3 to 6 weeks or more, depending on
extent and severity of the lesions and presence of complications
(e.g., superinfection). New crops of lesions may arise for days to
weeks in cases caused by long-acting drugs. Healing occurs with a
great tendency for scar and smicture formation at mucosal sites.
Recurrences are the exception rather than the rule, but do occur if
the inciting drug is taken again. In these cases, the severity of symp-
toms may undergo a drastic crescendo.

REFERENCES

1. Roujeau JC: The specrum of Stevens-Johnson syndrome and toxic
epidermal necrolysis. J Invest Dermatol 102:28S, 1994

2. Lyell A: Requiemn for toxic epidermal necrolysis. Br J Dermaial
122:837, 1990

3. Bastji-Garin S et al: Clinical classification of cases of toxic epider-
mal necrolysis, Stevens-Johnson syndrome and erythema multiforme.
Arch Dermarol 129:92, 1993

22.

23,

24,

26.

21

28.

29,

30.

31
32,
3.

34,

Goldstein SM et al: Toxic epidermal necrolysis: Unmuddying the
waters. Arch Dermatol 123:1153, 1987

Assier H et al: Erythema multiforme with mucous membrane involve-
ment and Stevens-Johnson syndrome are different disorders with dis-
tinci causes. Arch Dermarol 131:539, 1995

Ruiz-Maldonado R: Acuie disseminated epidermal necrolysis types
I, 2, and 3: Srudy of sixty cases. J Am Acad Dermarol 13:623, 1985
Rzany B et al: Epidemiology of erythema exsudativum multiforme
majus, Stevens-Johnson syndrome and toxic epidermal necrolysis in
Germany (1990-1992): Suucture and results of a population based
registry. J Clin Epidemiol 49:769, 1996

Chan HL.: Toxic epidermal necrolysis in Singapore, 1989 through
1993: Incidence and antecedent drug cxposure. Arch Dermarol
131:1212, 1995

Chan HL et al: The incidence of erythema multiforme, Stevens-John-
son syndrome and toxic epidermal necralysis. Arch Dermarol 126:43,
1990

Roujeau JC et al: Toxic epidermal necrolysis (Lyell syndrome): In-
cidence and drug etiology in France, 1981-1985. Arch Dermatol
126:37, 1990

Roujeau JC et al: Toxic epidermal necrolysis (Lyell syndrome). J Am
Acad Dermatol 23:1039, 1990

Schopf E et al: Toxic epidermal necrolysis and Stevens-Johnson syn-
drome: An epidemiologic study from West Germany. Arch Dermatol
127:839, 1991

Swom BL et al: A population-based study of Stevens-lohnsen syn-
drome: Incidence and antecedent drug exposures. Afd: Dermatol
127:831, 1991

Naldi L et al: Incidence of toxic cpidermal nacm]yﬁs in laly. Arch
Dermatol 126:1103, 1990

Revuz J e1 al: Toxic epidermal necrolysis: Clinical ﬁ.ndmgs and prog-
nosis factors in 87 patients. Arch Dermarol 123:1160, 1987
Bergoend H et al: Reactions cutanees survenues au cours de la pro-
phylaxie de masse de {a meningite cerebrospinale par un sulfonamide
long-retard. Ann Dermatol Syphiligr (Panis) 95:481, 1968

Hemborg A: Stevens-Johnson syndrome afier mass prophylaxs with
sulfadoxine for cholera in Mozambique. Lancer 1:1072, 1985
Cormreia O et al: Evolving pattern of drug-induced toxic epidermal
necrolysis. Dermatology 186:32, 1993

Bayard PJ et al: Drug hypersensitivity reactions and humas immun-
deficiency virus discase. J Acquir Immun Defic Syndr 5:1237, 1991
Coopman SA er al: Cutaneous discase and drug reactions in HIV
infection. M Engl J Med 328:1670, 1993

Porteous DM et al; Severe cutaneous drug reactions (Stevens-Johnson
syndrome and toxic epidermal necrolysis) in human immunodefi-
ciency virus infection. Arch Dermarol 127:740, 1991

Sajag P et al: Drug-induced toxic epidermal necrolysis (Lyell syn-
drome) in patients infected with the buman immunodeficiency virus.
J Am Acad Dermartol 26:567, 1992

Rzany B et al: Incidence of Stevens-Johnson syndrome and toxic
epidermal necrolysis in patients with the acquired immunodeficiency
syndrome in. Germany. Arch Dermarol 129:1059, 1993

Roujeav JC et al: Genetic susceptibility to toxic epidermal necrolysis.
Arch Dermatol 123:1171, 1987

Kaufman DW: Epidemiologic approaches lo the study of toxic epi-
dermal necrolysis. J Jnvest Dermarol 102:318, 1994

Kelly JP et al: An international collaborauve case-control study of
seyere cutaneous adverse reactions (SCAR): Design and methods.
J Clin Epidemiol 48:1099, 1995

Roujeau JC et al: Severe adverse reactions to drugs. N Engl J Med
331:1272, 1994 .

Roujeau JC et al: Medication use and the risk of Stevens-Johnson
syndrome or 1oxic cpidermal necrolysis, N Engl J Med 333:1600,
1995

Phillips-Howard PA et al: Stevens-Johnson syndrome due to pyni-
methamine/sulfadoxine during presumptive self-therapy of malaria.
Lancer 2:803, 1989

Delatre JY et al: Erythema multiforme and Stevens-Johnson syn-
drome in patients receiving cranial irradiation and phenytoin. Neu-
rology 38:194, 1988

Guillaume J-C et al: The culprit drugs in 87 cases of toxic epidermal
necrolysis (Lyell's syndrome). Arch Dermatol 123:1166, 1987
Aubdck ] et al: Asymptomatic hyperuncaemia and allopunnol in-
duced toxic epidermal necrolysis, BMJ 290:1969, 1985

Nanda A et al: Drug-induced toxic epidermal necrolysis in developing
countries. Arch Dermatol 126:125, 1990

CIHOWI_V JL et al: Toxic cpidermal necrolysis caused by “gin and
tonic.” Arch Dermatol 109:909, 1974




2o
ey

ST

st

oA

4

3

36.

38,
9.

40.

41,

4.
43,
44,
45.
46.
47,
48.
49,

50,
i - 1.
‘.;-:ﬁz

53,
54,
s5.
56.

57.

58.
59.

61.

62.
63

64.

65.
66.

Radimer G et al: Fumigant-induced toxic epidermal necrolysis Arch

Dermatol 110:103, 1974
Tay YK et al. Mycopl: pne e infection is associated with

Stevens-Johnson syndrome, not erythema multiforme (von Hebra).
J Am Acad Dermarol 35:757, 1996

Stutman HR: Stevens-Johnson syndrome and Mycoplasma pneumo-
niae: Evidence for cutaneous infection. J Pediarr 111:845, 1987
Sellers TF et al: An epidemic of erythema multiforme and erylhema
nodosum caused by histoplasmosis. Ann /ntern Med 62:1244, 1965
Werblowsky-Constantini N et al: Toxic epidermal necrolysis associ-
ated with acute cholesiatic viral hepattis A. J Clin Gastroenterol
11:691, 1989

Williamson DM: Erythema multiforme in infectious mononucleosis.
Br ] Dermatol 91:345, 1974

Yaffee HS: Erythema multiforme caused by Coxsackic BS: A pos-
sible association with epidenmic pustular stomatitis of children. Arch
Dermatal 82:737, 1976

Plaut MED et al: Toxic epidermal necrolysis due to E. coli. JAMA
219:1629, 1972

Kuokkonen K et al: Erythema nodosum and erythems multiforme
associated with milker's nodules. Acta Derm Venereol 56:69, 1976
Niemi KM et al; Skin lesions in human yersiniosis: A histopatbolog-
ical and immunchistological study. Br J Dermatol 94:155, 1976
Fischer PR et al: Familial occurrence of Stevens-Johnson syndrome.
Am J Dis Child 137:914, 1983

Gennis MA et al: Familial occurrence of hyperseasitivity to pheny-
toin. Am J Med 91:631, 1991

Chosidow O et al: Drug rashes: What are the targets of cell mediated
cytotoxicity? Arch Dermatol 130:627, 1994

Redondo P et al: Photo-induced toxic epidermal necrolysis caused by
clobazam. Br J Dermatol 135:999, 1996

Fleischer AB et al: Skin reactions to radiotherapy—a spectrum re-
sembling erythema multiforme: Case report and review of the liter-
ature. Curis 49:35, 1992

Nawalkha PL et al: Severe erythema multiforme (Stevens-Johnson
syndrome) following telecobalt therapy. Br J Radiol 45:768, 1972
Pandya AG et al: Radiation-induced erythema mulbforme. Int
J Dermatol 28:600, 1989

Martine ] et al: Une complication rare de la vaccination jenneriennc:
Le oecrolyse epidermique toxique. Schweiz Med Wochenschr
-101:1446, 1971

Sbear NH et al: Differences in melabolism of sulfonamides predis-
positg to idiosyncratic loxicity. Ann [nrern Med 105:179, 1986
Peck GL et al: Grafi-versus-host reaction and toxic epidermal pe-
crolysis. Lancer 2:1151, 1972

Villada G et al; Toxic epidermal necrolysis after bone marrow trans-
plantation: Srudy of nine cases. J Am Acad Dermatol 23:870, 1990
McCarty JR e al: Toxic epidermal necrolysis from graft-vs-host dis-
ease: Occurrence in 2 patient with thymic hypoplasia, Am J Dis Child
132:282, 1978

Streilein JW et al; An analysis of graft-vs-host disease in Syrian ham-
sters, [. The epidermolytic syndrome: Description and studies on its
procurement. J Exp Med 132:163, 1970

Schopf E: Skin reactions ta co-trimoxazole. Infection 15:5254, 1987
Wolkenstein P et a): Patch testing in severe cutaneous adverse drug
reactions, including Stevens-Johnson syndrome and toxic epidermal
necrolysis. Contact Dermaniris 35:234, 1996

Friedmann PS et al: Inveatigation of mechanism in toxic epidermal
necrolysis induced by carbamuzepine, Arch Dermarol 130:598, 1994
Tagami H ot al: Delayed hyperseasitivity in ampicillin-induced toxic
cpidermal necrolysis. Arch Dermatol 119:910, 1983

Mauri-Hellweg D et al: Activation of drug-specific CD4+ and CD8+
T cells in individuals allergic to sulfonamides. phenytoin and carba-
mazepine. J Immunol 155:462, 1995

Inachi 8 e al: Epidermal apoptotic cell death in erythema multiforme
and Stevens-Johnson syndrome. Contribution of perforin-positive cell
infiltration. Arch Dermarol 133:845, 1997

Paul C et al: Apopiosis as 8 mechanism of keratinocyte death in toxic
epidermal necrolysis. Br J Dermaiol 134:710, 1996

Ford MJ et al: Large granular lymphocytes within the epidermis of
erythema multiforme lesions. J Am Acad Dermaiol 27:460, 1992
Correia O et al: Cutaneous T-cell recruitment in toxic cpidermal ne-
crolysis; Further evidence of CDB+ lymphocyle involvement, Arch
Dermarol 129:466, 1993

Villads G et al: Inmunopathology of toxic epidermal necrolysis: Ker-
atinocytes, HLA-DR expression, Langerhans cells, and mononuclear
cells: An immunopathologic study of five cases. Arch Oermarol
128:50, 1992

CHAPTER 59
Stevens-johnson Syndrome—Toxic Epidermal Necrolysis

653

68.
69.
70.
7.
72
73.

74.
75.

76.

77.

78.
79.
80.

1.

82,

83.

85.

86.

87.

89,

91.
92.

93.

95,

97.
98.

Paquet P et al- Macrophages and tumor necrosis factor alpha in loxic
eprdermal necrolysis. Arch Dermatol 130:505, 1994

Paquet P et al: Erythema muliiforme and toxic tpidermal necrolysis:
A comparative study. Am J Dermatopathol 19:127, 1997

Roujeau JC: Drug-induced toxic epidermal necrolysis. II. Current as-
pects. Clin Dermatol 11:493, 1993

Conger LA et al: Dilantin hypersensitivity reaction. Curis 57:223,
1996

Handfield-Jones SE et al: The antconvulsant hypersensitivity syn-
drome. Br J Dermatol 129:175, 1993

Redondo P et al: Drug-induced hypersensitivity syndrome and toxic
epidermal necrolysis: Treatment with M-acetylcysteine, BrJ Dermatol
136:645, 1997

Virtoric CC et al: Anticonvulsani hypersensitivity syndrome. Arch
Intern Med 155:2285, 1995

Wolkenstein P et al: A slow acerylator genotype is a risk factor for
sulphonamide-induced toxic epidermal necrolysis and Stevens-John-
son syndrome. Pharmacogenerics 5:255, 1995

Wolkenstein P et al: Metabolic predisposition 1o culancous adverse
drug reactions: Role in toxic epidermal necrolysis caused by sulfon-
amides and anticonvulsants, Arch Dermarol 131:544, 1995

Droge W et al: HIV-induced cysteine deficiency and T-cell dysfunc-
uon—a rationale for reatment with N-acerylcysteine. Immunol Today
13:211, 1992

Staal Ff et al: Glutathione deficiency and human immuszodeficiency
virus infection. Lancer 339:909, 1992

Masop KV: Blistering drug eruptions in animals. Clin Dermatol
11:567, 1993

Fodinger D et al: Autoantibodies w desmoplakin 1 and T in patients
with erythema multiforme. J Exp Med 181:169, [995

Fidinger D et al: Erythema muitiforme associated humaa autoant-
bodies against desmoplakin 1 agd I: Biochemical characterization and
passive transfer studies into newbomn mice. J Invest Dermarol, 1998,
in press

Fodinger D et al: Autoantibodies against desmoplakin [ and I define
a subset of patients with erythema multiforme major. J Invest Der-
matol 106:1012, 1996

Brice SL et al: Erythema multiforme, io Current Problems in Der-
matology, cdited by WL Weston. Chicago, Year Book, 1990
Duasgupta A et al: Bronchial obstruction due to respiratory mucosal
sloughing in toxic epidermal necrolysis. Thorax 49:935, 1994
Wallis C et al: Toxic epidermal necrolysis with adult respiratory dis-
tress syndrome. Anaesthesia 50:801, 1995

Micbel P et al: Dleal involvement in toxic epidermal oecrolysis (Lyel)
syndrome). Dig Dis Sci 38:1938, 1993

Carter FM et al: Toxic.epidermal necrolysis—an unusual cause of
colonic perforation. Dis Colon Rectum 36:773, 1993

Blum L ez al: Renal involvement in toxic epidermal necrolysis. J Am
Acad Dermatol 34:1088, 1996

Hunter J et al: Toxic epidermal necrolysis associated with pentazo-
cine therapy and severe nvumbh-. renal failure, 8¢ J Dermatol
88:287, 1973

Huff IC ct al: Brytherna multiforme: A critcal review of character-
istics, diagnostic cnteria, and causes. J Am Acad Dermatol 8:763,
1983

Bagot M et al: Impaired antigen presentation in toxic epidermal ne-
crolysis. Arch Dermatol 129:721, 1993

Roujeau JC et al: Lymphopenia and abnormal balance of T lympho-
cyte subpopulation in toric epidermal necrolysis, Arch Dermaiol Res
277:24, 1985

Baird BJ et al: Widespread bullous fixed drug eruption mimicking
toric epidermal necrolysis. Int J Dermatol 27:170. 1988

Bames RC ct al: Epidermal necrolysis from cloth impregnated with
paraffin. BMJ 4:466, 1973

Rasmussen JE: Erythema multiforme: Should anyone care about the
standards of care? Arch Dermarol 131:726, 1995

Jordan MH et al: Treatment of toxic epidermal necrolysis by bumn
units: Another market or another threat? J Burn Care Rehabil 12:579,
1991

Khoo AKM, Foo CL: Toxic epidermal necrolysis in 2 burns cenure:
A 6-year review. Burns 22:275, 1996

Halebian PH et al: Improved bum center survival of patients with
toxic epidermal necrolysis managed without conticosteroids. Ann Surg
2204:503, 1986




SECTION NINE
Epidermis: Disorders of Epidermal Cohesion

654

99. Heimbach DM et al: Toxic epidermal necrolysis: A step forward in
ueatment. JAMA 257:2171, 1987

100. Jones WG et al: Drug-induced toxic epidermal necrolysis in children.
J Pediatr Surg 24:167, 1989

101. Nethercon JRF et al: Erythema multiforme (Stevens-Johnson Syn-
drome)}—<chant review of 123 hospitalized patients. Dermatologica
171:383, 1985

102. Prendiville JS et al: Management of Stevens-Johnson syndrome and
toxic epidermal necrolysis in children. J Pediarr 115:881, 1989

103.  Taylor JA et al: Toxic epidermal necrolysis: A comprehensive ap-
proach. Clin Pedialr 28:404, 1989

104. Cheriyan S et al: The outcome of Stevens-Johnson syndrome treated
with corticosteroids. Allergy Proc 16:151, 1995

105. Heng MCM: Drug induced toxic epidermal necrolysis, Br J Dermatol
113:597, 1985

106. Kakourou T et al: Corticosteroid treatment of erythema multiforme
major (Stevens-Johnson syndrome) in children. Eur J Pediatr 156:90,
1997

107.  Pasricha JS et al: Toxic epidermal necrolysis. /a1 J Dermatol 35;523,
1996

108. Panerson R et al: Effectiveness of early therapy with corticosteroids
in Stevens-Johnson syndrome: Experience with 4] cases and a hy-
pothesis regarding pathogenesis. Ann Allergy 73:27, 1994

109. Parsons J: Toxic epidermal necrolysis. /nr J Dermaiol 31:749, 1992

110. Stables Gl et al: Toxic epidermal necrolysis and systemic corticoste-
roids. Br J Dermatol 128:357, 1993

111, Tegelberg-Stassen MIAM et al: Management of non-staphylococcal
toxic epidermal necrolysis: Follow-up study of 16 case histories. Der-
maiologica 180;124, 1990

. CHAPTER 60
John R. Stanley

" mems

DEFINITION AND CLASSIFICATION

The term pemphigus refers 10 a group of autoimmune blistering
diseases of skin and mucous membrages that are characterized his-
tologically by intracpidermal blisters due 1o acantholysis (i.e., sep-
aration of epidermal cells from each other) and immunopathologi-
cally by the finding of in vivo bound and circulating IgG directed
against the cell surface of keratinocytes. The nosology of this group
of diseases is outlined in Table 60-1. Essentially pemphigus can be
divided into thres major types: vulgans, foliaceus,' and paraneo-
plastic.? In pemphigus vulgaris the blister occurs in the decper part
of the epidermis, just above the basal layer, and in pemphigus fo-
liaceus, also called superficial pemphigus, the blister is in the gran-
ular layer. Although the blisters in paraneoplastic pemphigus and
pemphigus vulgaris are at the same level of the stratified squamous
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epithelium, parancoplastic pemphigus is distinguished by unique
clinical, histologic, and immunologic features.?

Pemphigus vulgaris and pemphigus foliaceus are the originally
characterized, classic forms of pemphigus. Individual patients have
either one or the other type of pemphigus and rarely cross from one
type to the other, although this crossover has been reported in un-
usual cases.® However, within each type of pemphigus is repre-
sented a spectrum of disease. Various points along these spectra
have been given unique names, but the presentation of these dis-
eases is fluid, and patients' disease, over time, will usually cross
these artificial designations. Thus, patients with pemnphigus vulganis
may present with more localized disease, one form of which is
called pemphigus vegetans of Hallopeau. This may become slightly
more extensive and may merge into pemphigus vegetans of Neu-
mann. Finally, with more severe disease, full-blown pemphigus vul-
garis may appear. Similarly, patients with pemphigus foliaceus may
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