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Case Report
Topical sulphamethoxazole ophthalmic solution induced
toxic epidermal necrolysis

LC Wu

and CC Chen

Toxic epidermal necrolysis (TEN) is a severe adverse drug reaction that leads to widespread
mucocutaneous necrosis. Medications are the most common cause of TEN. However, some cases
develop following infection or vaccination. TEN is very rarely induced by topical ophthalmic solution
or topical agent. We report a case of a 31-year-old female who developed TEN after using topical
sulphamethoxazole ophthalmic solution. Skin biopsy was performed and revealed upper epidermal
necrosis with cell-poor inflammatory infiltrate. After admission, the patient received systemic and
topical corticosteroid, as well as supportive treatment. The prognosis was good at follow-up 21
days later.

Keywords: Erythema multiforme, ocular solutions, Stevens-Johnson syndrome, sulphamethoxazole,
toxic epidermal necrolysis

Department of Internal Medicine, Division of
Dermatology
aichung Armed Forces General
Dermatology,, T
Taichung
Hospital, T
aichung; National Defense Medical
Taichung;
Center
aipei, T
aiwan
Center,, T
Taipei,
Taiwan
LC Wu, MD
Department of Dermatology
Dermatology,, T
Taipei
Veterans
aipei V
eterans
General Hospital; Department of Dermatology,
National Y
ang-Ming University
aipei, T
aiwan
Yang-Ming
University,, T
Taipei,
Taiwan
CC Chen, MD, PhD
Correspondence to: Dr. CC Chen
Department of Dermatology, Taipei Veterans General
Hospital and National Yang Ming University, No.201,
Sec. 2, Shipai Road, Beitou District, Taipei City, Taiwan 11217

Introduction
Toxic epidermal necrolysis (TEN), also called Lyell's
disease, is a severe adverse drug reaction that
leads to widespread mucocutaneous necrosis.
Drugs such as sulphonamides, pyrazolones,
barbiturates, and antiepileptics or their
metabolites are the most common trigger of host
inappropriate immune activation and attack on
keratinocytes. TEN is preceded by a prodrome that
includes fever, symptoms of upper respiratory
infection, anorexia and malaise. Subsequently,
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generalised dusky, erythematous skin rash, skin
sloughing and blisters appeared symmetrically
over the face, neck and extremities. Purulent
conjunctivitis and mucositis over the mouth and
genital area may occur at the same time or a
few days later.1 Ocular manifestations vary in
severity and include conjunctivitis, eyelid
swelling, discharge, corneal ulcer, cicatrising
symblepharon, fornix foreshortening, and
panophthalmitis. Although medications are the
most common cause of TEN, some cases develop
the condition after an infection, such as postmycoplasma or herpes simplex virus infection, or
post-vaccination. TEN is very rarely induced by
topical ophthalmic solution or topical agent.
We report a case of TEN after using topical
sulphamethoxazole eye drops.

Case report
A 31-year-old female was admitted to our
emergency department due to severe eye pain
and extensive skin eruptions for three days.
According to her medical records, there were no
significant past medical problems and had no
history of food or drug allergy. Four days prior to
admission, she had visited an ophthalmology clinic
due to persistent bilateral ocular itching for several
days. She denied taking any medication or dietary
supplement before the ocular manifestation. The
ophthalmologist had prescribed two kinds of eye
drop solutions for the provisional diagnosis
of conjunctivitis. The trade name of one of the
solutions was Ming-Mei, of which the major
components are neomycin and dexamethasone.
The trade name of the other solution was
Saloon, of which the major component is
sulphamethoxazole. After using both solutions for
one day, the patient suffered from skin rash,
headache, fever, cough, and rhinorrhoea. She
continued to use the solutions and the skin lesions
progressed diffusely over the face, trunk and limbs.
Physical examination revealed a heart rate of
85 beats/min, marked eyelid oedema,
conjunctival chemosis and discharge, multiple
symblephara with bilateral corneal ulceration
(Figure 1A, Right eye; Figure1B, Left eye), intense

facial oedema, erythema, and bullae formation with
detachment (Figure 1F) involving up to 40% of the
body surface area (Figure 1C), especially in the oral
mucosa (Figure 1D) and genital area (Figure 1E).
Laboratory results included normal complete blood
count, serum urea: 20 mg/dl, serum glucose
(A.C.): 118 mg/dl, serum bicarbonates: 24 meq/L;
mildly elevated C-reactive protein (0.58 mg/dL);
normal procalcitonin; normal urine routine
microscopy; negative sputum culture; negative
serology for mycoplasma and toxoplasma; and
negative serology for viruses (cytomegalovirus and
Epstein Barr virus). Wound culture and peripheral
blood culture were taken 48 hours after admission.
Wound culture was positive for Enterococcus
species, while peripheral blood culture was
negative. Skin biopsy revealed confluent necrosis
of keratinocytes in the upper part of the epidermis
and detachment with cell-poor inflammatory
infiltrate in the epidermis. There were vacuolisation
changes at the basement membrane and a few
melanophages in the papillary dermis (Figures 2AD). The patient was diagnosed as TEN induced
by topical sulphamethoxazole eyedrops according
to her clinical appearance and histopathological
findings. Skin eruptions were observed over 40%
of total body surface area. Thus, the SCORTEN
scale score was one with an associated mortality
rate of about 3.2%.2
After admission, 80 mg of hydrocortisone was
administered intravenously every eight hours
accompanied by intensive wound care and life
support treatment. Ophthalmologist was
consulted for bilateral corneal ulceration and
symblephara. A glass rod was used to lyse the
symblephara. The patient was also treated with
fluorometholone eye drops and artificial tears
every two hours. During admission, no new
lesions occurred and the mucocutaneous
erosion healed and re-epithelialised. After using
intravenous hydrocortisone for five days,
treatment was changed to oral prednisolone
20 mg three times a day and the dosage was
subsequently tapered. At day 14, oral medications
were discontinued and only topical agents were
continued. At 21 day follow-up, total resolution
of the mucocutaneous lesions without sequelae
was observed.
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Discussion
TEN, Stevens- Johnson syndrome (SJS) and
erythema multiforme (EM) are a spectrum of
mucocutaneous diseases. According to the
classification of Bastuji- Garin et al, 2 this
spectrum can be divided into five categories:
(1) Bullous EM: detachment over <10% of body
surface area (BSA) plus typical or atypical targets
(2) SJS: detachment over <10% of BSA plus
widespread purpuric or erythematous macules,
or atypical targets (3) Overlap SJS/TEN:
detachment between 10% and 30% of BSA plus
widespread purpuric or erythematous macules,
or atypical targets (4) TEN with spots:
detachment over >30% of BSA plus widespread
purpuric or erythematous macules, or atypical
targets (5) TEN without spots: detachment over
>10% of BSA plus large epidermal sheets
without purpuric macules or targets.
EM is a mild clinical condition with frequent
recurrence that is associated with herpes simplex
virus or mycoplasma infection. SJS and TEN
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have a more serious clinical course and higher
mortality rate. The incidence of TEN is 2.7 times
higher among elderly patients than among
younger patients. The mortality rate of TEN is
twice as high in the elderly population (about
51%) than in the younger population (about
25%). We used a severity-of-illness scale,
SCORTEN, to evaluate the severity and predict
the mortality.
The pathogenesis of TEN is thought to involve
either a Fas or a granulysin mediated apoptotic
pathomechanism. However, reactive oxygen
species (ROS) have been recognised for their
involvement in intracellular damage and precede
the activation of pro-apoptotic systems.1 Many
medications have been reported to cause
TEN, including sulphonamide antibiotics,
anticonvulsants, allopurinol and oxicam
nonsteroidal anti-inflammatory drugs.3
There are two well established principles to
improve the survival rate of TEN. One is early
withdrawal of the offending drug and the other is

Figure 1. Corneal ulceration (A: Right eye, B: Left eye); (C) Skin eruption involving up to 40% of the
body surface area; (D) Erythema, oedematous swelling, blister formation in the oral mucosa; (E) Genital
area; (F) Intense facial oedema, erythema, bullae formation with detachment.
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prompt referral to a burns unit. Systemic
corticosteroids were considered first-line treatment
for TEN in the past. However, this concept has
become debatable nowadays. Some studies
showed that steroids are associated with an
increased mortality, higher rates of sepsis and
prolonged hospital admission. In contrast, other
studies demonstrated that early use of intravenous
corticosteroid can reduce mortality and prevent
ocular complications of cicatrisation as well as
preserving the visual acuity.4 To date, intravenous
immunoglobulin has been demonstrated to
be effective in several studies. 1 In addition,
plasmapheresis, ciclosporin, anti-tumour necrosis
factor therapy and N-acetylcysteine are also found
to be helpful.5 However, more randomised control
studies are required to prove their benefits.

In addition to EM and SJS/TEN, generalised
bullous fixed drug eruption (GBFDE) should be
considered in the differential diagnosis. There
are several characteristic features of GBFDE
that can help to distinguish it from SJS/TEN even
when mucosal lesions appear to be quite
similar:
1. During the clinical course, GBFDE has a shorter
latent period with less mucosal involvement.
2. In terms of histology, GBFDE results in
more eosinophil infiltration and dermal
melanophages.
3. Immunohistopathologically, there are
more dermal CD4+ cells and Foxp3+ cells
and fewer intraepidermal CD56+ and
granulysin+ cells in the lesional sites.6

Figure 2A
-D
2A-D
-D.. Skin biopsy showing confluent necrosis of keratinocytes in the upper part of the
epidermis and detachment with cell-poor inflammatory infiltrate. There are vacuolation changes at
the basement membrane and a few melanophages in the papillary dermis. (A) Haematoxylin and
eosin stain, original magnification x40; (B) Haematoxylin and eosin stain, original magnification
x400; (C) Haematoxylin and eosin stain, original magnification x400; (D) Haematoxylin and eosin
stain, original magnification x100.
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Due to several similar and overlapping clinical
and pathological findings between SJS/TEN and
GBFDE, it is sometimes difficult to distinguish
between them. In this case, confluent necrosis of
the upper half of epidermis without a dermal
eosinophil infiltrate favours SJS/TEN. The basal
layer vacuolisation change and focal dermal
melanophages could be noted both in SJS/TEN
and GBFDE, although the dermal melanophages
might be more prominent in GBFDE in some
reports. 6 As for the time of onset of skin
manifestations, wide variation has been noted in
various reports, ranging from 24 hours to 9 days
in both GBFDE and SJS/TEN. 7-11 Serious
involvement of ocular, oral and genital mucosae
in our case provided crucial evidence for the
diagnosis of SJS/TEN. Therefore, with the
combination of histopathological findings and
clinical manifestations, SJS/TEN is more likely to
be the diagnosis in our case.
SJS or TEN is rarely induced by topical ophthalmic
agent when compared with oral or intravenous
medications. Only five case reports have been
published over the past 20 years. Byrom et al
presented a case of a 15-year-old boy who
developed TEN due to sulphacetamide eye drops.8
Florez et al reported a 60-year-old woman who
suffered from TEN after using an ophthalmic agent
that contained dorzolamide, timolol, and
latanoprost.9 Howard et al described a case of a
9-year-old boy who developed TEN after being
prescribed sulphonamide eye drops.7 Two other
cases have been published in French and Spanish,
respectively.10,11 Although our patient denied any
family or personal history of sulpha drug allergy,
the rapid clinical progression of TEN and severe
side effects of topical preparations with sulphur
derivatives in our patient may indicate that this is
not the first-time exposure. We postulated that our
patient probably has been exposed to sulphur
derivatives before, during which the symptoms
were subclinical. The symptoms might have been
too mild to be recognised by the patient. For this
episode, the topical preparations with sulphur
derivatives could be the exposure for the secondtime, thus explaining the rapid immune
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sensitisation and clinical progression.
Nevertheless, topical neomycin cannot be totally
excluded as a cause in this case. According to the
review article of Sasseville,12 neomycin can cause
urticaria, allergic contact dermatitis, exfoliative
dermatitis and erythroderma. However, there are
no case reports of SJS or TEN induced by
neomycin. Clinicians should be aware of the signs
of the prodrome of TEN to avoid this lifethreatening condition.
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