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▲

Coma blisters after poisoning caused by central nervous system
depressants: case report including histopathological findings *

Bolhas do coma pós-intoxicação por depressores do sistema nervoso central:
relato de caso incluindo achados histopatológicos

Maira Migliari Branco1 Eduardo Mello De Capitani2

Maria Letícia Cintra3 Stephen Hyslop4

Adriana Camargo Carvalho5 Fabio Bucaretchi6

Abstract: Blister formation and eccrine sweat gland necrosis is a cutaneous manifestation associated
with states of impaired consciousness, most frequently reported after overdoses of central nervous sys-
tem depressants, particularly phenobarbital. The case of a 45-year-old woman who developed "coma
blisters" at six distinct anatomic sites after confirmed (laboratory) phenobarbital poisoning, associated
with other central nervous system depressants (clonazepam, promethazine, oxcarbazepine and quetia-
pine), is presented. A biopsy from the left thumb blister taken on day 4 revealed focal necrosis of the
epidermis and necrosis of sweat gland epithelial cells; direct immunofluorescence was strongly positi-
ve for IgG in superficial blood vessel walls but negative for IgM, IgA, C3 and C1q. The patient was dis-
charged on day 21 with no sequelae. 
Keywords: Coma; Fluorescent antibody technique; Microscopy, fluorescence; Phenobarbital; Toxicology

Resumo: Formação de bolhas e necrose de glândula sudoríparas écrinas é uma manifestação cutânea
associada com estados de diminuição da consciência, mais frequentemente relatada após superdosa-
gens de depressores do sistema nervoso central, particularmente fenobabital. Relatamos o caso de uma
paciente de 45 anos que desenvolveu "bolhas do coma" após tentativa de suicídio por fenobarbital (con-
firmada laboratorialmente), associada a outros depressores do sistema nervoso central (clonazepam,
prometazina, oxcarbazepina e quetiapina). Biópsia da bolha do 1o quirodáctilo esquerdo no 4o dia de
internação revelou necrose focal da epiderme e necrose de células epiteliais de glândula sudorípara; a
imunofluorescência direta foi fortemente positiva para IgG na parede superficial dos vasos sanguíneos,
mas negativa para IgM, IgA, C3 e C1q. A paciente teve alta no 21o dia, sem seqüelas.
Palavras-chave: Coma; Fenobarbital; Imunofluorescência; Microscopia de fluorescência; Toxicologia
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INTRODUCTION
Blister formation and eccrine sweat gland

necrosis is an infrequent cutaneous manifestation
associated with states of impaired consciousness,
most frequently reported after overdoses of central
nervous system (CNS) depressants, particularly
phenobarbital. 1-7 In general, lesions are few in
number, are predominantly found on skin over-
lying the bony prominences, appear within 24 h
and resolve within 10-14 days. 6 More rarely, blister
formation and eccrine sweat gland necrosis have
also been described in non-comatose patients. 8,9

Reviewing the literature, no previous reports of
similar cases have been reported in Brazil.
Therefore, we describe one more case of drug-
induced coma blisters, with histopathological and
immunofluorescence findings.

CASE REPORT
A 45-year-old woman was found unresponsive

at home by family members. Tablets of her current
medications (clonazepam, promethazine, oxcarba-
zepine, quetiapine and phenobarbital) were found
beside her. She was admitted to the local Emergency
Department with a Glasgow coma scale of 5, bilate-
ral myosis, HR = 98 bpm, and BP = 90/50 mmHg;
initial procedures included endotracheal intuba-
tion, gastric lavage and a single dose of activated
charcoal. The patient was subsequently referred to
the university hospital, where the presence of bul-
lous lesions over the right knee and left thumb was
noticed (Figure 1). Laboratory results at admission
revealed a plasma phenobarbital level of 63 μg/dL
(by polarized immunofluorescence; reference
value= 10-25 μg/dL) and a serum total CK level of
3,581 U/L (reference value < 145 U/L); the serum
levels of the other medications were not quantified.
Since these findings indicated mild rhabdomyolysis
and phenobarbital poisoning, the patient was trea-
ted with fluids replacement, multiple doses of acti-
vated charcoal and urinary alkalinization. During
evolution, four new blisters with the same characte-
ristics as those on the knee and thumb were noted
(one each on the left hand, left shoulder, right
lower-arm and right foot). 

A biopsy from the left thumb blister taken on
day 4 revealed focal necrosis of the epidermis, a sub-
epidermal blister partially filled with fibrin, and
necrosis of sweat gland epithelial cells (Figure 2).
Direct immunofluorescence was strongly positive for
IgG in superficial blood vessel walls but was negative
for IgM, IgA, C3 and C1q (Figure 3). 

The patient remained on mechanical ventila-
tion for 12 days and was discharged on day 21, with
no sequelae. At discharge, she confirmed the inten-

tional ingestion of an overdose of all her current
medications. 

DISCUSSION
Coma blisters are not so uncommon after barbi-

turates overdose; in a large case series, such lesions
were noted in 6.5% of 290 patients who suffered acute
barbiturate poisoning, within as early as 4h post-
ingestion. 1 The most significant structural changes
have been identified in eccrine sweat glands and
ducts, which may show partial or total necrosis, even
in early lesions, with little or no epidermal changes, as
herein reported. 3,5,6

The pathogenesis of coma blisters remains
unclear, and their distribution cannot be explained
simply by pressure effects in comatose patients. 5

According to Sánchez et al (1993), vascular changes
correlate proportionately with epidermal damage
and consist of a neutrophilic inflammatory infiltrate
and blood vessel wall damage, mainly involving arte-
rioles. 5 In addition, hypotension, hypoxia, direct
local toxic effects and autonomic instabilities may
also contribute to blister formation and sweat gland
necrosis. 4,5,6

The immunofluorescence findings in cuta-
neous lesions of drug-induced coma have rarely
been studied. 3,5,10 Patchy intercellular staining for
IgG, IgA and C3 and deposits of IgM and C3 in der-
mal vessel walls and epidermal keratinocytes have
already been described. 3,5,10 The interpretation of
direct immunofluorescence results in these cases
remains controversial, particularly because they may
reflect a nonspecific interaction rather than a direct

FIGURE 1: Large, tense bullous lesion (10 cm x 6 cm) with serous
content over the right knee.  The  lesion are surrounded by an
erythematous halo. The photograph was taken one day after

 hospital admission
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immune-mediated pathogenic mechanism. Since the
epidermis is the last cutaneous epithelium to suffer
necrosis, and since dermal inflammation and blood
vessel wall damage correlate with epidermal damage,
the vascular involvement in these cases is probably
more a consequence than a causative factor of the
cutaneous lesions. 5

In conclusion, poisoning by CNS depressants,
particularly phenobarbital, should always be conside-
red as a possible etiologic agent in comatose patients
who develop bullous lesions. q

FIGURE 3: Skin biopsy from the left thumb blister taken on day 4.
Strong positive direct immunofluorescence reaction for IgG in

superficial blood vessel walls (yellow arrows)

FIGURE 2: Skin biopsy from the left thumb blister taken on day 4.
Hematoxylin-eosin stained sections showing: A. (magnification

x160), coagulative focal necrosis of the epidermis (black arrow),
epidermis reepithelization (orange arrow), and blood vessel necro-
sis in upper and medium dermis (yellow arrow); B. focal necrosis
of sweat gland epithelial cells (black arrow; magnification 640x) 
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