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Steroid and enalapril therapy -
possible cause of toxic epidermal necrolysis

Dong Wook Kim, M.D., Da Eun Jung, M.D. and Ja Wook Koo, M.D.

Department of Pediatrics, Sanggye Paik Hospital, Inje University, College of Medicine, Seoul, Korea

Toxic epidermal necrolysis (TEN) is a rare, acute and life-threatening cutaneous drug reaction. TEN
is characterized by the sudden onset of extensive necrosis in the epidermis and frequent mucous
membrane involvement. The pathogenesis has not yet been elucidated. In addition, no particular
treatment for TEN has been established. We report a case of TEN in a 14-year-old-boy, which
might have been caused by steroids with enalapril treatment for membranous nephropathy. He recov-
ered after intravenous immunoglobulin therapy. (Korean ] Pediatr 2006;49:332-336)
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Introduction

Toxic epidermal necrolysis (TEN) is a very rare mu-
cocutaneous disease characterized by necrosis and exten-
sive destruction of the epidermis, showing a high death
rate despite proper treatment'. It is related particularly to
sulfonamides, anticonvulsants (phenytoin, phenobarbital),
penicillin antibiotics and non-steroidal anti-inflammatory
agents and is rarely caused by steroid”. The presence of a
sulfa moiety within the drug structure has been postulated
to be a major contributing factor to the likelihood of the
development of cutaneous reactions”. The mechanism by
which this occurs is not fully understood.

Recently a fas receptor was found to play an important
role in the cell apoptosis of Kkeratinocytes in toxic epider-
mal necrolysis. Intravenous immunoglobulin is increasingly
used in treating this disease and, as a result, the rise of
the survival rate and the shortening of the treatment pe-
riod are reportedS). Although the infusion of immunoglobu-
lin has not been established as a treatment method for
toxic epidermal necrolysis throughout the world, there have
been a number of reports on treatment with infusion of
immunoglobulinA’ >,

We report, together with a literature review, a case of
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toxic epidermal necrolysis, which might have been caused
by steroid with enalapril treatment in a patient with mem-
branous nephropathy treated with high dose intravenous

immunoglobulin.

Case Report

A 14-year-old boy visited Sanggye Paik Hospital in
April 2004 with a chief complaint of generalized edema.
24-hour urine collection showed nephrotic-range proteinu-
ria, and his disease was diagnosed as nephrotic syndrome
(membranous nephropathy, stage III) by renal biopsy. Since
two weeks before being admitted to the hospital, the pa-
tient had been taking only oral angiotensin—converting en-
zyme inhibitors (enalapril, 5 mg) everyday with steroid
(deflazacort, 72 mg) every other day. However, he was re-
admitted for erythematous papules that started 3 days ago.
Erythematous papules spread to the forehead, the face, the
neck and the body, and developed into erosion of the oral
mucosa accompanied with cough and low-grade fever.

When the patient was admitted, his blood pressure was
130/80 mmHg, pulse rate 92 beats/min, respiratory rate 20
times/min, and body temperature 38.2°C. Corneal ulcer or
conjunctival inflammation was not found but erosion of
oral mucosa was observed. The rest of his physical find-
ings were normal. There was neither cardiac murmur nor
other unusual physical findings. There were extensive
dark-red erythematous papules over the face and the ero-

sion of oral mucosa, and dark-red erythematous papules
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fused with one another scattered around the whole body
surface. In the complete blood count test, the level of
white blood cell count was normal at 6,630/mm’, and find-
ings from liver function tests and renal function tests were
all normal. Serum protein was 5.60 g/dL and albumin 3.39
g/dL, which were slightly below the normal levels. In the
24-hour urine collection, proteinuria of around 2,580 mg/
24hr was observed but red blood cells were not detected in
the urine. The erythrocyte sedimentation rate (ESR) was
24 mm/hr and C-reactive protein (CRP) was 0.4 mg/dL.
Blood culture tests performed on admission were negative.
Mycoplasma antibody titer was measured at around 1 : 40,

and the result of the test for varicella zoster virus was

Fig. 1. Skin biopsy was compatible with toxic epidermal ne-

crolysis. a) Subepidermal blister. b) Necrosis of epidermal
keratocytes. ¢) Mild perivascular lymphocytic infiltration. H&E
stain, x<40.
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negative. In the Tzank test on the vesicles, no polynucle-
ated cells were found. The result of the bacterial culture
test on the blisters in the skin was negative. In the renal
function test and urinalysis afterwards, the worsening of
nephrotic syndrome was not observed. Chest X-ray was
generally normal.

Skin biopsy was done on the 34 day of admission. Sub-
epidermal blisters and necrosis of epidermal Kkeratocytes
were found. Mild perivascular lymphocytic infiltration was
also found. It was compatible with toxic epidermal necroly-
sis (Fig. 1).

Treatment and progress (Fig. 2): From the 2" day of
admission, the erythematous papulomacular rash spread
throughout the whole body, and a target sign was ob-
served at the center of the lesion. From the 3% day of
admission, a 1-2 mm large blister formed in the center of
the dark-red erythematous patches and erythematous
patches and small blisters fused with each other, forming
large blisters and showing Nikolsky sign. We began pulse
infusion of corticosteroids (methlyprednisolone). On the 4t
day of admission, large blisters formed throughout the
whole body, and separation between epidermis and dermis
occurred at around 40% of the whole body surface area,
starting from the face and the trunk. Since then, the for-
mation of large blisters and separation between dermis and
epidermis continued further, and the separated epidermis
necrotized. On the 5" day of admission, the patient com-
plained of bilateral ocular pain. No corneal damage was ob-
served but conjunctival inflammation was found.

From the 6" to 8" day of admission, despite several in-
fusions of methlyprednisolone, the skin lesions did not im-
prove and were even more aggravated (Fig. 3). On the gh

day, immunoglobulin was administered at a rate of 0.25

IV Immunoglobulin (0.25gm/Kg/day for 8 days)
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Fig. 2. Skin lesion and treatment after clinical symptom onset.
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Fig. 4. After intravenous immunoglobulin infusion, reepithelization was completed on the

face and trunk, and extremety.

g/kg/day for 8 days. On the 12" day of admission, the
scaling of the epidermis was observed over 65% of the
whole body surface area but, since the infusion of immuno-
globulin, re-epithelization was observed over some parts of
the skin. On the 20"-26" day of admission, re—epitheliza-
tion occurred over most parts of the body (Fig. 4), and the
patient was discharged without side effects of immuno-
globulin. He remains well and has not experienced any
recurrence of skin lesions and is currently taking oral

prednisolone.

Discussion

Hypersensitivity reaction to drugs is considered to be

%0 Representative drugs include

the main cause of TEN
sulfonamide, anticonvulsants (phenytoin, phenobarbital), pen-
icillin antibiotics and nonsteroidal anti-inflammatory agents,
but incidences of cases caused by steroid are rarely re-
ported6>. There is no particular treatment established for

TEN. There have been reports on the effects of cortico-
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but these

methods are controversial because they may increase the

steroid7), plasmapheresisg), and cyclosporineg),
possibility of infection as they suppress immunity and most
patients begin to recover only after 3-5 days regardless of
treatment.

Recently Viard et al? and Paul et al'” reported that a
large number of fas receptors (fas ligand or CD95 ligand)
are manifested in keratinocytes in patients with TEN and
the apoptosis of cells resulting from the binding of fas
with fas receptors is the main cause of the disease. In ad-
dition, they reported that anti—-fas immunoglobulin contained
in intravenous immunoglobulin blocks fas receptors and
prevents fas-receptor-mediated keratinocyte apotosis. With
regard to their experiment in which they administered 10
TEN patients with intravenous immunoglobulin at a dose
of 0.2-0.75 g/kg/day for four days, they reported that the
development of lesions stopped within 24-48 hours and re—
epithelization was completed within 2 weeks of administra-
tion.

Also there are reports that the administration of cortico-
steroid does not stop TEN but delays the occurrence and
treatment of lesions and that it may cause TEN'.

It is difficult to identify drugs that induce TEN based
on the patients’ medication history because there is no par-
ticular test method, but the drug administered 7-21 days
before the appearance of lesions is generally assumed to be

11)
the cause .

In the present case, the patient taken oral
corticosteroids and enalapril for two weeks before the oc-
currence of lesions, so oral corticosteroid and enalapril are
considered to have caused TEN. Roujeau et al? reported
that corticosteroids significantly increased the risk of TEN,
although the pathogenesis is unclear. So far it was not re-
ported that enalapril induced TEN and appears to have a
few side effects, particularly skin rash compared to other
ACE inhibitors'. another ACEI,

reported as a possible cause of TEN" and enalapril which

However, captopril, was
also contains a sulfa moiety within its structure may be a
causative agent for TEN. We used oral steroid (deflaza-
cort) and enalapril combination therapy in this patient.
Since the pathogenesis is not fully understood the main
cause for TEN can not be determined. Unfortunately a re-
challenge test with both agents could not be performed due
to the parents’ refusal.

The reason for skin lesions not reappearing after oral
deflazacort was changed to oral prednisolone after TEN

remission, is not yet clear. It is also not clear what effect
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of enalapril might have had on the development of TEN.

High-dose intravenous immunoglobulin may cause acute
renal failurem, but blood urea nitrogen, serum creatinine
and urinalysis were normal after it had been administered.
Besides side effects in the kidneys, hypotension, hyperten-
sion, headache, fatigue, hot flash, etc. may result from the
use of intravenous immunoglobulin but these side-effects
disappear spontaneously if the infusion rate goes down or
infusion is stopped temporarily.

Treatment using intravenous immunoglobulin may be a
pathogenetic approach, advantageous in that it does not in-
crease the risk of infection, so it may be one therapy to be
applied in treating TEN.

We experienced a case of toxic TEN caused by the use
of steroid with enalapril in a child suffering from nephrotic
intravenous immuno-

syndrome, which we treated with

globulin.
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