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ABSTRACT

Bromoderma is a rare skin disorder caused by bromide intake. It presents as single or multiple papillomatous
nodules or plaques, and ulcers studded with small pustules on the face or limbs. The clinical features of bromod-
erma are similar to those of pyoderma gangrenosum. A 41-year-old Japanese woman was diagnosed with pyo-
derma gangrenosum 11 years prior to presentation. Pyoderma had repeatedly appeared over her entire body
despite treatment. She also frequently complained of syncopal episodes. She was admitted to our hospital after
loss of consciousness and an episode of generalized convulsion. Laboratory tests revealed a negative serum
anion gap and hyperchloremia. Her serum bromide level was significantly elevated, suggesting bromide intoxica-
tion. The patient had a 10-year history of high serum bromide levels. After the intake of bromide-containing seda-
tives was stopped, there was no recurrence of pyoderma in the absence of treatment. In conclusion, this case
was diagnosed as bromoderma with commercial sedative-induced bromide intoxication. Although the US Food
and Drug Administration have banned the use of bromides, over-the-counter (OTC) treatments containing bro-
mides are still used in Japan and other countries. Long-term use of OTC medicines containing bromvalerylurea
may result in the development of bromoderma. If unclarified neurological or psychiatric symptoms are associated
with pyoderma, we propose measurement of the patient’s serum chloride concentration. Determination of hyper-

chloremia is helpful for the diagnosis of chronic intoxication with bromides.
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INTRODUCTION

Cutaneous adverse reactions resulting from the use of bro-
mide-containing products are known as bromoderma.’ Bromo-
derma is described as an acneiform rash; however, it may also
manifest as pustular lesions, granulomatous plaques, ulcers or
bullae over the entire body.? These clinical features are similar
to those of pyoderma gangrenosum.® Moreover, bromoderma
has similar histopathological features to those of pyoderma
gangrenosum, which includes massive dermal-epidermal neu-
trophilic infiltration with abscess formation. Therefore, it is diffi-
cult to distinguish pyoderma gangrenosum from bromoderma.

We herein report a case of bromoderma caused by the
long-term use of commercial sedatives containing bromvalery-
lurea that was diagnosed as pyoderma gangrenosum for
11 years.

CASE REPORT

A 41-year-old Japanese woman was diagnosed with anorexia
nervosa and a nervous disorder at 18 years of age. At 30 years
of age, a single red papulopustule appeared on her right lower

over-the-counter,

pyoderma  gangrenosum, serum

leg. The lesion progressively increased in size with ulceration,
rapidly reaching more than 8 cm in diameter (Fig. 1a). Antibi-
otic treatment was unsuccessful and erythematous subcuta-
neous indurations appeared on the patient’s left leg (Fig. 1b).
Laboratory testing revealed an increased white blood cell
count (9.4 x 10%L) with 78% neutrophils, 24% lymphocytes,
8% monocytes, 2% eosinophils and 0% basophils. Her C-
reactive protein level was 0.48 mg/dL. Tests for serum antibod-
ies against syphilis, HIV and human T-cell leukemia virus type 1
were all negative. Upper and lower gastrointestinal endoscopic
examinations and computed tomographic (CT) scanning of her
whole body revealed no abnormalities or malignancy. Bacterial
cultures of the pustules were negative. Inspection of a biopsy
from a vegetating plaque on the patient’s thigh revealed hyperk-
eratosis and downwards pseudoepitheliomatous hyperplasia
with dense neutrophil infiltration forming abscesses in the
dermis (Fig. 2a). Neutrophilic accumulation was also observed
in and around the follicle (Fig. 2b).

The patient was diagnosed with pyoderma gangrenosum
and treatment with oral prednisolone (30 mg/day) was started.
However, the pustules, vegetating plaque and erythematous
subcutaneous indurations relapsed upon prednisolone
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Figure 1. Clinical features. (a) A vegetating ulcer (8 cm in
diameter) and pustules on the right lower leg were noted when
the patient was 30 years old. (b) Erythematous subcutaneous
indurations on the left limb.

tapering. Therefore, cyclosporin (125 mg/day) was adminis-
trated in addition to oral prednisolone therapy when the patient
was 37 years old. However, frequent recurrent pyoderma was
noted on the patient’s face, arms and legs.

During the treatment period, the patient frequently displayed
bizarre behavior at visits and complained of lightheadedness and
presyncope. The serum electrolyte assay was performed and
hyperchloremia was observed. There were no diseases apparent
that could have been the cause of hyperchloremia, such as dia-
betes insipidus and renal tubular acidosis. A brain CT scan, elec-
troencephalogram and endocrine tests were performed; however,
the cause of her neurological symptoms was unclear.

When the patient was 39 years old, she lost consciousness
with generalized convulsion and presented to the emergency
department of our hospital. Blood gas tests revealed a signifi-
cantly increased chloride concentration (137 mmol/L) and a
negative anion gap (—16 mEg/L). Because the most frequent
cause of a negative anion gap and hyperchloremia is bromide
intoxication, an overdose of bromide was suspected. The
patient’s serum bromide level was significantly elevated to
21 mg/dL, and her family found a large number of empty
commercial sedative (Naronace® [bromvalerylurea 100 mg,
ibuprofen 72 mg, ethenzamide 41 mg, anhydrous caffeine 25
mg/tablet]; Taisho Pharmaceutical, Tokyo, Japan) sheets at her
home. Because Naronace® contains bromvalerylurea, we sub-
sequently diagnosed this case as bromism.

After discharge, the patient experienced two more episodes
of severe convulsion. Hyperchloremia and a high bromide con-
centration were observed in each case. Finally, the patient was
admitted to psychiatric care for several months because of
hypoxic encephalopathy. During this admission, prednisolone
and cyclosporin were discontinued. There have been no recur-
rences of the skin lesions for 4 years after the discharge.
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Figure 2. Histopathological findings. (a) A histopathological
analysis of the patient’s leg ulcer indicated hyperkeratosis and
downwards pseudoepitheliomatous hyperplasia. Neutrophils
and keratin lumps were observed full in dilated follicle
infundibulums (hematoxylin-eosin [HE], original magnification
x100 magnification). (b) A dense neutrophil infiltrate was
observed in the dermis, forming an abscess (HE, x400).

Therefore, the diagnosis was reconsidered. We tested a
sample of the patient’s serum that had been stored when she
was 32 years old and found high chloride (144 mmol/L) and
high bromide (112.7 mg/dL) levels. In conclusion, this case
was diagnosed as bromoderma.

DISCUSSION

Bromide has been used medically for decades.* Bromides are
divided into two types: inorganic and organic agents. Inorganic
agents such as potassium bromide and sodium bromide are
used mainly for the treatment of epilepsy.® The organic agents
are bromoureides such as bromvalerylurea, bromisovalerylurea
and bromdiethylacetylurea.* Bromoureides were previously
popular as sedative-hypnotics.* These medical bromides were
widely used from the late 19th to the early 20th century, and
many cases of intoxication (bromism) and bromoderma were
reported during that period.>®® However, after the advent of
barbiturates and benzodiazepines, bromides quickly fell into
disuse for the treatment of epilepsy.® In addition, due to
side-effects and severe intoxication, the US Food and Drug
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Administration recommended that bromides should not be
used for the treatment of any disease. Bromide salts were
removed from all over-the-counter (OTC) products in 1975, and
organic bromides were removed from OTC sleep-aids in
1989.° Therefore, bromoderma is now rarely seen in the USA.

However, in Japan there are several varieties of analgesics
and sleep-aids containing bromvalerylurea available as OTC
medicines. Three cases of bromoderma caused by commercial
sedatives containing bromvalerylurea were previously reported
in the Japanese published work (data not shown). Moreover, in
recent years, potassium bromides have again been used in
severe uncontrollable childhood epilepsy in conjunction with
other antiepileptic medicines.® Therefore, the number of infan-
tile bromoderma cases has increased again.>'°

In the present case, pyoderma gangrenosum was diagnosed
initially as the clinical and histopathological findings were con-
sistent with this condition. The histopathological features of
bromoderma are downward proliferating epidermis, and
intraepidermal abscesses filled with neutrophils, eosinophils
and some desquamated Kkeratinocytes, which are also
observed in pyoderma gangrenosum. However, it is described
that dense neutrophilic infiltrates are often observed in and
around follicles in bromoderma.’™'" In retrospect, this charac-
teristic feature had been observed in the first skin biopsy of
this case (Fig. 2).

Although the pathogenesis of bromoderma is unknown, a
few hypotheses have been proposed. The half-life of bromide
ions is approximately 12 days in healthy individuals.®'? Serum
and tissue bromide concentrations are thought to increase with
chronic use.* Bromoderma occurs frequently on the face and
limbs, which are rich with hair follicles and sebaceous glands,
but it is not observed on the palmoplantar regions. Therefore,
it is possible that bromide ions are eliminated through hair folli-
cles and sebaceous glands and that they cause neutrophil
accumulation.™™" In addition, Hubner et al.” described the
importance of skin injures to initiate the development of skin
changes. Infantile bromoderma is often observed at the attach-
ment site of frontopolar electrodes or nasogastric feeding tube
fixation sites.® Further study is required to elucidate the mech-
anisms of bromoderma.

In this case, episodes of neurological disorder associated
with serum hyperchloremia suggested bromide intoxication.
Cases of bromide overdose exhibit various psychiatric neuro-
logical symptoms such as weakness, restlessness, headache,
ataxia and personality change.* These symptoms are the most
frequent complications of excessive bromide ingestion, classi-
fied as bromism.* In Japan, bromism is not rare in the emer-
gency room and almost all cases are caused by OTC
analgesics containing bromides. When bromism is suspected,
a negative anion gap and/or spurious hyperchloremia are
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important signs leading to a diagnosis of bromide intoxica-
tion."® Like chloride, bromide is a negatively charged halide;
most clinical laboratories cannot discriminate chlorides from
bromides, leading to spurious reports of hyperchloremia and a
negative serum anion gap.'®

In conclusion, bromide is not currently available in the USA,
but it is available in several other countries. If unclarified neuro-
logical or psychiatric symptoms are associated with mimicking
pyoderma gangrenosum, the patient’s serum chloride concen-
tration should be measured. The identification of an elevated
serum chloride concentration is helpful for the diagnosis of
chronic intoxication with bromides. Dermatologists should con-
sider the possibility of bromoderma as part of the differential
diagnosis in suspected cases of pyoderma gangrenosum.
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