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lCONTlNUING MEDICAL EDUCATIOiN_”

TOXIC EPIDERMAL NECROLYSIS

Ameel R Valia

Toxic epidermal necrolysis (TEN) is a rare
ife-threatening disorder characterized by wide-
spread necrolysis and peeling of the skin resem-
bling scalding, generally induced by drugs. First
named as TEN by Lyell in 1956, controversy still
persists about its definition, etio- pathogenesis
and treatment.

The relation of TEN to Stevens-Johnson syn-
drome (SJS) is not clear. $JS was considered syn-
_ onymous with EM major, but the differences in
eliology and in the appearance {more ery-
thematous} and distribution {less acral) of target
like bullous lesions in SJS suggest that they can
be classified separately.?® TEN can be difficult
to differentiate from $JS; since in severe cases
$JS has extensive areas of epidermal necrolysis,
and In most cases of TEN the discrete red
macules typically seen with $JS occur around
larger necrolytic areas. The similarities between
the histopathological findings and the responsi-
ble drugs alsc suggest that both these conditions
are port of a spectrum. 2

Hence, it is now believed that the EM
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spectrum can be differentiated from the SJS/TEN
specirum. EM major and minor are hypersensi--
tivity- related diseases {often to infectious
agents}, with typical target lesions, recurence
and low morbidity, whereas SJS and TEN are usu-
ally severe drug-induced reactions character-
ized by widespread blisters and purpuric
macules, a high morbidity and poor prognosis.

Recently, a classification of severe bullous
EM, SJS and TEN has been proposed to stand-
ardize the terminology by means of specific defi-

Table | Classification of severe bullous EM, SJS and TEN

TEN

Features Bullous SJS Overlap  with  without

M SUS-TEN  spots spots
Detachment 10% 10% 10%30% 730% 710%
Typical target
lesions Yes e e e
Atypical target
lesions Raised Flat Flat flat ...
Erythematous
or purpuric
macules (with ... Yes Yes Yes ...
or without ‘
blisters)

(EM: erythema multiforme; 5.1S: Stevens-Johnson syndrome; TEN:
toxic epidermal necrolysis)

{Modified from: Bastuji-Garin S, Rzany B, Stern RS, Shear NH, Naldi
L, Roujeau JC. Clinical classification of cases of toxic epidermal
necrolysis, Stevens-Johnson syndrome, and erythema multiforme.
Arch Dermatot 1993;129:92-94.) i
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nitions and an atlas {Table 1).3 For accurate clas-
sification, the extent of necrolytic epidermis at
the worst stage of the disease, and the nature
of discrete iesions (widespread purpuric lesions
or flat atypical target lesions) need o be de-
termined. For clinicians, a simpler approach
would be to diagnose TEN in the presence of
mucosal involvement if blisters or sloughing
constitute more than 30% of the body surface
area, and SJS, if less.*

Aetiology

Most cases (> 95%) of TEN are drug in-
duced. Although over 100 drugs have been
implicated, the majority of cases are caused
by a few drugs only {Table 11).>'3 in India, an-
tituberculous therapy is a common cause ? 415
Among drugs given on a long-term basis, the
increased risk is largely confined to the first 2
months.' The incubation period is typically a
few days to 3 weeks (mean 14 days).'7 It is less
than 48 hours for a patient who has had TEN
due to that drug earlier.’®

Rare causes include food additives, fu-
migants, contact with chemicals, and acute

Table ll. Common causes of toxic epidermal necroiysis

Antibacterials: Sulphonamides, penicilling, tetracycline
Anfi-tuberculosis drugs: Thiacetazone, INH, ethambutol,
rifampicin

Antiepileptic drugs: Phenobarbital, phenytoin,
carbamazepine, valproic acid )

NSAIDs: Phenylbutazone, oxyphenbutazone, piroxicam,
diclofenac

Miscellaneous: Allopurinol, chlorpromazine, dapsone,
griseofulvin,

graft-versus-host reaction.'®'? Immunization,
viral infections, and malignancies have been
blamed, but have not been well docu-
mented.'® Lastly, some cases have no appar-
ent cause.

108

Pathogenesis

The pathogenesis of TEN is not known,
but it is believed to be immune-mediated. In
the upper dermis of affected patients, CD4
lymphocytes predominate.® Eqariier studies?’
found most cells infiltrating the epidermis to be
cytotoxic CD8 T lymphocytes, but a recent
study®* fownd numerous monocytes-
macrophages and dendrocytes. These cells
could be activated early in the disease when
they could act as antigen-presenting cells or
by releasing cytokines, attracting inflarmmatory
cells. As in skin graft rejection, tissue destruc-
tion in TEN could be mediated by both CD8
cytotoxic lymphocytes and monocytes-
macrophages recruited by specific CD4
lymphocytes.

Perforins and other cytokines such as
INF-X released by activated mononuciear
cells and keratinocytes contribute to locat cell
death, fever and malaise. Another model sug-
gests that proteins like FAS antigen (CD95) and
other members of its supergene family (inclug-
ing P55 TNF-CX receptor) are induced to pro-
mote apoptosis in keratinocytes.?

How drugs cause this immune response
is aiso not clear. Epidermal cells modified by
drug reactive metabolites could behave as
haptens, but it has not been proved that such
metabolites are present in the epidermis or that
the cytotoxic response is directed at drug-de-
rived antigens.?

Certain HLA types have been deter-
mined depending on whether the disease is
induced by sulfonamides or oxicam NSAIDS.?
A genetic defect in cell defense mechanisms
could lead to a deficiency in drug metabolite
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detoxification and favour the initiation of this
immune reaction.?¢ Slow acetylators are pre-
dominant among TEN patients.?2 Althougn
most of them had not taken a drug known to
be metabolized by acetylation, this mecha-
nism could induce or inhibit other metabolic

pathways.®

The incidence of TEN is 0.9 1o 1.4 per-
sons per million per year in various coun-
trigs.t7*03 The HLA phenotype B12is associated
with o three-fold greater risk.25 Patients with
AIDS have an estimated 1000-fold higher risk
because of increased exposure to sulphona-
" mides, and an inherently greater risk of reac-
fiong 334

TEM occurs in ail age groups inc!Qding
neonates, 73° but the elderly and women are
more prone {perhaps because of greater use
of drugs).'®3 More than 75% of patients are
over 40 years old.? The female/male ratio is 3:2
1o 2:1.8

Clinical Manifestations

Prodrome

The first manifestations {fever, malaise,
anorexia and rhinitis) con resemble an upper
respiratory tract infection, and Qenerol!y pre-
cede the mucocutaneous lesions by 1 to 3

days.

Acute phase

The acute phase lasts for about 83 to 12
days and is characterized by gensraiized epi-
dermal peealing in sheets mucosal denudations
and erosions, and persistent fever.

The initial skin lesions are ili-defined,
dusky or erythamaious macules with darker
pursuric cenires ihat progressively coalesce.'®

They appear symmetrically on the face and
upper frunk and rapidly spread, with maximal”
involvement within 4 days. The scalp is sbored.
Pain, burning and tenderness of the skin are
marked. Within the area of confluent erythema,
the epideimis separates in a sheet, forming
raised flaccid bullae. Nikolsky's sign (i.e. dis-
lodgement of the epidermis by lateral
presssure) is positive. The detached wrinkled
epidermis generally remains as a covering, ex-
cept over pressure sites such as the buttocks
and scapular region, where dark red oozing
denuded aréas are visible.'® Rarely, extensive
epidermal necrosis occurs on large areas of
erythema without any discrete EM-like lesions
(TEN without spots).?

Mucosal lesions may precede skin ie-"
sions by 1 to 3 days. The oropharynx, eyss, geni-
talia and anus are affected, in that order of
frequency. Haemorrhagic crusts of the lips, in-
creased salivation, impaired oral intake, pho-
tophobia, and painful micturition commonly
result. Acute ocular manifestations are com-
mon (50% in arecent series) and may be st 1t
threatening.’ Conjunctival lesions range from
hyperemia to extensive pseudomembrane for-
mafion.'”?” Synechia can form between eye-
lids and the tonjunctiva. Mucopuruient con-
junctivitis, keratitis and conjunctival erosions re-
quire special care because of the high risk of
sequelae.

The concept of "acute skin failure” has”
been proposed to explain the severity and mul-
tiplicity of organ failure that results from exten-
sive skin loss. High fever and shivering may be
present even in the absence of secondary in-
fection, and are due to impaired thermoregu-
lation. In fact, a sudden drer in termperature
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is more indicative of severe sepsis than is fe-
ver.”” Hypoproteinaemia develops following
. daily loss of 150-200 g of protein due to in-
creased catabolism and protein loss through
the skin.®©

The lungsliver,gut and kindneys may be
involved.*'4 In the acute phase mucosae of
the tracheaq, bronchi.esophagus and ileum
may be eroded. Specific involvement of bron-
chiadl epithelium must be suspectedinthe pres-
ence of dyspneag,bronchial hypersecretion,
normal chest X-ray, and marked hypoxemia
during the early stages of TEN.* Delayed com-
plications include pulmonary edema, bacte-
rial pneumonitis, atelectasis and long-term
pulmonary function abnormalities.*445

Esophageal erosions may cause dys-
phagia and bleeding. Usually asymptomatic
intestinal erosions can mainfest as bloody di-
arrhoea.'®® A profuse protein-rich diarrhoea
may increase fluid loss and hypoalbuminemia.

Fluid,electrolyte and protein losses lead
to hypovolemia that manifests as diminished
urinary output and may end in acute tubular
necrosis or prerenal azotemia. Proximal fubule
damage occurs, possibly from necrosis of tu-
bule cells by the same process that destroys
keratinocytes. All patients in one series had in-
creased microalbuminuria, suggesting that
glomerular structures too are affected.?!

Skin lesions are usually colonized by Sta-
phylococcus aureus during the first few days
and laterby Pseudomonas geruginosa and
other gram- negative bacili.'’” Decreased im-
mune responsiveness increased the likelihood
of bacteremia, sepsis or pneumonia.'” Urinary
tract catheters and intravenous (especially
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central) lines form a significant portal of entry
of bacteria.*

Recovery phase

The raw dermis becomes covered with
dark crusts. Reepithelialization is complete in,
2-4 weeks with intertriginous areas, the, back,
pressure areas and periorificial areas being the
last to heal. Mucosal lesions can take longer.

Sequelae

Pigmentary changes, nail shedding or
dystrophy, hypohidrosis, cicatricial alopecia
and hypertrophic scarring are some cutane-
ous sequelae.” Mucosal sequelae include
chronic xerostomia, esophageal striciures, phi-
mosis, persistent mucosal erosions and vaginal
synechia.¥"  Ocular  sequelae (
ectropion,eniropion with trichiasis, symblepha-
ron, corneal opacities, and Sjogren-like sicca
syndrome) affect about 35% of patients, and
can result in persistent photophoebia, burning”
eyes, visualimpc ent, and even blinaness.!”

Investigations

Histopathology

Early lesions are characterized by mod-
erate perivascular mononuclear cell infiliration
in the papillary dermis, with epidermal spongi-
osis, exocytosis and necrotic keratinocytes
scattered along the dermoepidermal junc-
tion.*® Close contact between dyskeratotic
(necrotic) keratinocytes and sparse mononu-
clear cells {'satellite cell necrosis’) may be
seen.'® The necrosis later extends from the ba-
sal cells to the entire epidermis which is de-
tached from a little altered dermis. some tlimes
resulting in a subepidermat bulla. Immunofluo-
rescence sfudies are negative and only help
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to exclude other autoimmune builous disorders.

Other investigations

Normocytic and normochromic

anemia, lymphopeniq, hypoproteinemia and
electrolyte imbalances are common.'® El-
gvated blood sugar ievels and glycosuria are
present in half the cases because of stress, in-
fection, and possitle, pancreatitis, The blood
urea nifrogen and serum creatinine levels may
be raised, and proteinuria and microscopic
hematuria may be detected. The SGOT and
SGPT are slightly elevated in half the patients,
and in 10%, frank hepatitis may devélop, in-
duced by drugs, sepsis or shock.'”'8 Cultures of
the blood, and of mucosal and cutaneous ero-
sions should be obtained. An early chest X-ray
may show interstitial edema.

Differential diagnoses

TEN should be differentiated from the
much rarer SSSS because their freatments dif-
- fer. 388S is provoked by toxins { epidermolysins
) produced by group II, phage 71 S.aureus that
are usually present in a focal infection i‘n the
upper respiratory tract. Characteristically, there
is superficial epidermal peeling, usually in a
child. Mucosal involvement is rare. No target-
like lesions are present, nor is there any pain.
Bacterial smears and culiures are not helpful
in differentiation since S8SS skin may be sterile
and TEN skin is usually colonized by S.aureus.®
Examination of frozen section of peeled skin or
of a full thickness skin biopsy rapidly differenti-
ates the fwo conditions: the level of the skin
split in SSSS is the epidermal granular cell layer,
whereas in TEN the level is subepidermal, with
@ full thickness necrotic epidermis.

Differentiation from $JS is based on the

———————e N

percentage of body surface areq involved |
using the rule of nines). Other differential diag-
noses include pemphigus, scarlet fever, boric
acid intoxication, thermal or chemical burns,
toxic shock syndrome, fixed drug eruption and
erythroderm¢.2

Prognosis

The mortality rate ranges from 10 to -
70%.710%0-52 An average of 29% was reported in
350 cases.'” Lower rates have been reported
for patients treated in burn centres, 1124 Other
causes are gastrointestinal bleeding, pulmo-
nary embolism, myocardial infarction, and
perforation of the gut.” Increased age 73
more extensive epidermal detachment®'"!7
increased blood urea nitrogen concentra-
tions,®!” visceral(renal, hepatic) involvement
and WBC count nadir ' indicate a poorer
prognosis.

Treatment.

Since TEN is a life-threatening disease,
patients-should be hospitalized. With the rec-
ognition that the clinical course is like that of
extensive second degree burns, similar freat- |
ment protocols have been developed that are
best carried outin a burn unit orintensive care
unit 4

Withdrawal of the causative drug

It is often difficult to determine the
causative drug because patients may be tak-
ing many drugs or may not be able to give an
accurate medication history. Also , there are
no safe and reliable skin or in vitro tests for this
purpose. Drug challenge is not recommended
because even if positive, it may be life-threat-
ening.
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All drugs, especially those intfroduced
within 1 month of the reaction, should be con-
sidered suspect. © Alinon essential drugs should
" be discontinued, and those really needed, sub-
stituted with nonrelated ones where possible. >

General treatment

Fluid replacement , commonly with lac-
tated Ringer's solution, is essential. Large vol-
umes may be initially required: often 5L or more
within the first-24 hours.® Water, electrolytes,
plasma, aloumin and synthetic colloids may be
given. A peripheral line at a distance from the
affected area can be used, but should be re-
moved as soon s possible to avoid infection.
* The environmental temperature should be
raised to 30 to 32 C to reduce caloric losses
through the skin and the resultant shivering.?
~ Proper nutrition, with protein supplementation
{ 2-3 g/kg body weight daily in adulfs, and 3-4
g/kgin children) is required. Nasogastric feed-
ing with @ soft tube is preferred to porehterol
alimentation in alert patients.

Local treatment _
Chlorhexidine (0.05%) soaks and anti-
bacterial creams {polymyxin B sulphate or baci-
tracin) are recommended.% Other methods
of care are petrolatum-impregnated gauze,*

porcine xenografts, “ synthetic skin substitutes, 5.

and several newer dressings. Viscous ligno-
caine, topical steroids and an antiseptic mouth
wash can be used for oral ulcers to minimize
pain and prevent infection.® Opthalmological
freatmentis génerolly supportive by use of topi-
cal antibiotics and lubricants. Ocular lesions
should be examined daily by an opthalmologist
to prevent sequelae.
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Antibiotics

An antibiotic (guided by a sensitivity
test) should be given only when signs of infec-
tion are observed,e.q. increase in the number
of bacteria cultured from the skin with selec-
tion of asingle strain, sudden drop in fever, ol-
iguria, or delayed gastric emptying.'® Except~
for neutropenic or immunocompromised pa-
tients, prophylactic therapy is not advocated
because of possible crossreactivity with the
causative drug and the risk of infection with
resistant organisms.*?-55

Systemic corticosteroids

The Use o systemic corticosteroids for
the freatment of 1EN is confroversial. Earlier or-
ficlesrecommended their use on the presump-
tion that on, allergic drug reaction was the
cause.”® However, it was observed that TEN
could occurin patients being treated with ster-
oids for pre-existing diseases and that such
patients had no significant survival benefit.?
Moreoveraccording to a recent study, !ong~~
term steroid therapy delays the onset of TEN
(24 d vs 13 d) but does not halt its progression.©
(this, of course, does notimply that steroids are
not sffective when given after disease onset)
Another study found that steroid-treated pa-
tients did not have any reduction in the inci-
dence or severily of ocular complications.®
Moreover, two other trials$2¢' concluded that
steroids worsen the prognosis. This has led to
recommendations that the use of steroids
should be avoided considering their potential
side effects (delayed epithelialization,
gastrointestinal bleeding, infection and mask-
ing of septicemia), and higher mortal-
ity M117405481 However both these trials have*
been crificised for methodologic problems, &4
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For example, one of them found that steroid-
tfreated patients had a higher mortality (64% vs
33% ). But, both SJS and TEN patients were in-
cluded, treatment was in diffferent time peri-
ods, and there was no standardized protocol.

Some articles recommend the use of
steroids to reverse any active inflammatory re-
action and prevent more extensive epidermal
necolysis,****¢> and o few case reports de-
scribe marked improvement $2¢€ Unfortunately,
no blinded or randomized clinical trials of ster-
oids in TEN have been performed that could
seftle this controversy. Nevertheless, there is
agreement on one issue: that steroids are of
no use once major skin loss has occurred. Con-
sequently, if a decision is made to use steroids,
a high dosage{prednisone 1-2 mg/kg per day

orally> or dexamethasone 8- 16 mg/kg im or

iv)%2 smould be administered early in the reac-
tion {preferably as soon as the diagnosis is

made) in patients with limited {25% or less of ‘

the body surface areq) involvement. To mini-
_ mise side effects, steroids should be given only
for a few days. Withdrawal should begin within
2 1o 3 days and be completed within 71010
doys_29,62,63

Other therapies
 Most reports of the following therapies
describe small series of patients who failed to
respond to some other form of therapy and in
whom spread of necrolysis was promptly halted
by the new agent.*¥ Since the average dura-

tion of progression is less than 4 days in un--

freated patients, the resuits of such uncon-

frolled studies cannot e interpreted.® Moreo- ‘

ver, because TEN progresses so rapidly, many
cases fully evelve before the patients are hos-
pitalized limiting the practical utility of such
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treatments.®*

Azathioprine, cyclophosphamide,® hy-
perbaric oxygen, plasmapheresis,** and
recombinant granulocyte colony-stimulating
factort® have all been used in TEN. Early treat-
ment with cyclosporine has been claimed to
arrest the disease progression. It has been used
in the dose of 3-10mg/kg per day for 8-25 days
alone or in combination with systemic steroids
or granulocyte colony- stimulating factor.$”-”!
lts mechanism of action in TEN could be inhibi-
fion of primary T-cell activation and expansion
of activated cytotoxic T cells, However, these
reports need to be confirmed by controlled tri-
als. :

Conclusion
Toxic epidermal necrolysis is a rare, of-
ten fatal, disease characterized by exiensive

'necrolysis and peeling of the skin resembling

scalding, often with mulfiple organ involve-
ment. It is gemerally induced by drugs. The SJS-
TEN spectrum can be delineated from the ery-
thema muliiforme spectrum, Althou n the
pathogenesis of TEN is not known, both CD8
cytotoxic lymphocytes and monocytes-
macrophages recruited by specific CD4
lymphocytes are probably involved. Most re-
cent published articles oppose the use of sys-
temic steroids for the treatment of TEN, but
some authors recommend early treatment with
a high dose for a few days on theoretical
grounds. Early tfreatment with cyclosporine has
also been advocated, but no controlled trials
have been published. '
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