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Corticosteroid-induced drug reaction
with eosinophilia and systematic symptoms successfully treated
with a tumor necrosis factor alpha inhibitor
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Abstract

costeroid.

without sequalae.

associated with a corticosteroid-induced DRESS.

tivity reaction to corticosteroids.

Background: Despite recent advances in the treatment of drug reaction with eosinophilia and systemic symptoms
(DRESS), the mainstay of treatment involves discontinuing the culprit drugs and administering topical or systemic corti-

Objective: The clinical use of a tumor necrosis factor (TNF)-alpha inhibitor was rarely explored in treatment of DRESS.

Methods: We present a case of corticosteroid-induced DRESS that was successfully treated with a TNF-alpha inhibitor

Results: This is the first case report that showed the clinical use of a TNF alpha inhibitor in treating corticosteroids-
induced DRESS and immediate hypersensitivity reactions. The HLA-B*5801 was identified as a possible genetic factor

Conclusion: A TNF-alpha inhibitor could be a primary option in treating DRESS, especially in patients with hypersensi-
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Introduction

Drug reaction with eosinophilia and systemic symptoms
(DRESS) is a rare, but potentially life-threatening adverse drug
reaction, which is characterized by skin rash with fever, hema-
tologic abnormalities such as leukocytosis with eosinophilia,
lymphadenopathy, and internal organ involvement.! Despite
recent advances in treatment of DRESS,? the mainstay of thera-
py involves discontinuing culprit drugs and administering sys-
temic corticosteroid. Therefore, treatment options are limited
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if the causative agent of DRESS is a corticosteroid. Recently,
a tumor necrosis factor (TNF)-alpha inhibitor, such as inflix-
imab and etanercept, has been successfully used to treat toxic
epidermal necrosis (TEN) and Steven Johnson syndrome (§]S).?
Previously, in treatment of DRESS, however, the clinical use of
a TNF-alpha inhibitor was limited as described in a case re-
port.* In this report, we present a case of corticosteroid-induced
DRESS that was successfully treated with a TNF-alpha inhibitor.
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Report of Case

A 26-year-old Asian woman presented to our emergen-
cy department (ED) with persistent fever over a period of six
days. She had been previously healthy until being admitted
to another tertiary care hospital for headache and nausea two
months prior to her presentation, when she was presumptively
diagnosed with tuberculous meningitis and received anti-tu-
berculosis medication. Six days prior to her visit to our ED,
she complained of fever and visited the same hospital where
she had been prescribed anti-tuberculosis medication and
was advised to discontinue it with the suspicion of drug fever.
Despite termination of the anti-tuberculous agents, the fever
persisted, and she was admitted to the hospital for evaluation.
Computed tomography (CT) scans and laboratory tests were
performed, but test results did not show an evident infection
focus. She was transferred to our ED on the second day of ad-
mission. During the flight to our hospital, a generalized skin
rash developed rapidly from the trunk to the four extremities.
At the time of presentation to ED, generalized skin rash and
enlarged cervical lymph nodes were observed. Her initial vital
signs on arrival were systolic/diastolic blood pressure, 105/72
mmHg; heart rate, 100 beats per min; respiratory rate, 20
breaths per min; and body temperature, 40.2°C. Initial serum
lab findings showed mild leukocytosis (11,200/mm?®) and
elevated liver function tests; aspartate transaminase (AST),
184 IU/L; alanine transaminase (ALT), 181 IU/L.

We initiated intravenous 55 mg of methylprednisolone at a
dose of 1 mg/kg per day with the impression of drug hyper-
sensitivity reaction to anti-tuberculous agents. On hospital
day 3, after the administration of systematic corticosteroids
and intravenous antipyretics, the systolic blood pressure had
dropped to 70 mmHg, respiratory rate had increased up to
44 breaths per min, and a drowsy mental status was noted.
She was promptly transferred to the intensive care unit for
endotracheal intubation. In addition to fluid resuscitation,
vasopressors were administered to maintain an appropriate
blood pressure. Echocardiogram showed features of stress-in-
duced cardiomyopathy with severe left ventricular dysfunction.
Serum lab findings showed severe leukocytosis (34,400/mm?)
with eosinophilia (2,064/mm®) and atypical lymphocytes
(2,408/mm?). Elevated liver function tests were also noted
(AST/ALT, 601/542 TU/L).

With the impression of immediate hypersensitivity reac-
tion to corticosteroids, a TNF-alpha inhibitor (50 mg weekly
subcutaneous injection of etanercept) was administered to the
patient on hospital day 4. Three days after an initial etanercept
injection, her vital signs were stabilized and the skin rash im-
proved dramatically. On hospital day 10, she was transferred
back to the general ward. A total of four weekly etanercept 50
mg subcutaneous injections were done.

Skin biopsy was performed of her left inner thigh on day 3
of hospitalization. At 100x magnification, tissue section showed
superficial perivascular lymphocyte infiltration with focal and
mild basal vacuolar degeneration. Mild interstitial lympho-
cytes and few eosinophils were observed (Figure). At 400x
magnification, tissue section showed mild and focal basal vac-
uolar degeneration with lymphocytic exocytosis, and non-spe-
cific mild perivascular lymphoid infiltration. There were a few
eosinophils in the upper dermis. These pathologic findings

were compatible with DRESS. Based on a scoring system for
classifying DRESS,’ the patient had a final score of eight, indi-
cating a definite case of DRESS.

Figure. Skin, thigh, inner, left, punch biopsy, x100

The medical chart review of her past medication showed
that she had been taking dexamethasone (daily dose of 1 mg),
isoniazid, rifampicin, and ethambutol for two months; these
were stopped after the fever developed. It was also found
that 50 mg of hydrocortisone was given to her just before her
transfer to our ED. In a few hours after the injection of hydro-
cortisone, her skin rash had spread to the whole body as she
flew back on the plane. On hospital day 24, 0.5 mg of dexa-
methasone was tested on the patient. Shortly after the admin-
istration of dexamethasone, skin rash and tachycardia were
noted, suggesting that corticosteroids were the cause of the
immediate hypersensitivity reaction and DRESS. Since the diag-
nosis of tuberculous meningitis was not definite, anti-tubercu-
lous medication was not resumed.

In order to identify the genetic factor that causes a predis-
position to corticosteroid-induced DRESS, HLA genotyping
was performed. The patient tested positive for the HLA-B*58:01
allele.

Discussion

SCARs to drugs include SJS, TEN, and DRESS, which are
rare but can be life-threatening with high mortality rate and
are responsible for severe, potentially chronic sequelae.® In our
case, a corticosteroid-induced DRESS and immediate hyper-
sensitivity reaction was successfully treated with a TNF-alpha
inhibitor without sequalae. The patient had been sensitized
to dexamethasone for two months and was re-exposed to an-
other type of corticosteroid, hydrocortisone, prior to the visit
to our ED; this administration resulted in the development of
generalized skin rash as a typical presentation of IgE-mediated
type I hypersensitivity. As an additional high dose of a systemic
corticosteroid was administered in our hospital, both imme-
diate and delayed types of hypersensitivity reactions were not-
ed in the patient, leading to anaphylactic shock with multiple
organ dysfunction. In this case, treatment with a TNF-alpha
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inhibitor was successfully attempted in the situation when a
corticosteroid was suspected to be a culprit drug for the hy-
persensitivity reaction. This is the first case report that showed
the clinical use of a TNF alpha inhibitor in treating corticoste-
roids-induced DRESS and immediate hypersensitivity reac-
tions.

The use of a TNF-alpha inhibitor, especially etanercept, has
been approved to treat autoimmune diseases including rheu-
matoid arthritis, ankylosing spondylitis, juvenile rheumatoid
arthritis, and psoriasis. Its use in treating cytotoxic T cell-me-
diated SCAR has therefore been rarely explored. In a recent
randomized, controlled trial, compared to the conventional
systematic corticosteroid therapy, etanercept treatment result-
ed in reduced mortality rate and skin-healing time in SJS/TEN
patients.® The successful use of a TNF-alpha inhibitor in treat-
ing DRESS was only reported in one case of lithium-induced
DRESS.* In addition to a prior report, our experience provides
further evidence for the clinically effective and safe use of a
TNF-alpha inhibitor in treating DRESS, even though it requires
further evaluation.

Immune mechanisms of SCARs are related to the activa-
tion of drug-specific cytotoxic T cells, inflammatory cells, or
regulatory T cells and the differential secretion of inflamma-
tory cytokines.® The underlying mechanism for how T cells
recognize drugs and promote an immune response is par-
tially explained by direct or indirect drug-binding to specific
HLA molecules; this may result in cytotoxic T cell activation.
Several genetic factors that cause a predisposition to SCARs
have been previously reported in the HLA-A, B, or C alleles.®
The HLA-B*5801 allele has been strongly associated with the
allopurinol hypersensitivity syndrome and has been found in
higher frequency in Asian.”® In the Korean population, the
frequency of HLA-B*5801 is relatively high (12.2%),” and 92.3%
of patients with allopurinol-induced SCARs were positive for
the HLA-B*5801 allele. In accordance with previous pharma-
cogenetic research, HLA-B*5801 was detected in this patient
but further research is needed to link HLA-A*5801 to a cortico-
steroid-induced DRESS.

Hypersensitivity reactions to corticosteroids are rare in the
general population but not uncommon in high-risk groups
such as patients who have received repeated doses of cortico-
steroids." The literature review during the period between 2004
and 2014 identified 120 cases of immediate hypersensitivity
reactions to corticosteroids; of these, 60.8% were anaphylaxis
cases.'” A delayed hypersensitivity reaction to corticosteroids
was limited to contact dermatitis.”® To our knowledge, this is
the first case that reported not only an immediate hypersensi-
tivity reaction to corticosteroids but also a delayed hypersen-
sitivity reaction, DRESS. For this patient who had received
several drugs simultaneously, however, it is unclear whether
anti-tuberculous agents played any role in progression of
DRESS. In vitro tests including lymphocyte transformation test
and interferon-gamma enzyme-linked immunospot assay are
potentially promising in demonstrating the causative agent for
delayed hypersensitivity reactions.' Validation of these tests
remains difficult for clinical use and their use was not available
in our institution.

A systemic corticosteroid has been considered as one of
few treatment options for treating hypersensitivity reactions to

drugs, but it can also be one of many possible causes of imme-
diate and delayed hypersensitivity reactions, including DRESS.
The HLA allele, especially HLA-B*5801, was identified as a
possible genetic factor associated with a corticosteroid-induced
DRESS. A TNF-alpha inhibitor can be a primary treatment
option in DRESS, especially in patients with hypersensitivity
reactions to corticosteroids.
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