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Abstract

Stevens—Johnson syndrome/toxic epidermal necrolysis (SJS/TEN) is a life-threatening mucocuta-
neous disease that is predominantly drug-induced. Warfarin is the most commonly used drug for
long-term anti-coagulant therapy; however, warfarin-induced SJS/TEN is seldom reported. In this
study, we presented the case of a 61-year-old man who developed SJS after receiving multiple-
drug therapy following aortic valve replacement surgery. The patient was diagnosed with drug-
induced liver injury (DILI) based on significantly abnormal liver function test results. VWarfarin was
identified as the culprit drug using the algorithm of drug causality for epidermal necrolysis
(ALDEN) score, enzyme-linked immunospot (ELISPOT) assay, and Roussel Uclaf Causality
Assessment Method (RUCAM). After warfarin discontinuation and corticosteroid therapy, the
lesions and liver function test findings improved. Human leukocyte antigen typing was conducted
to detect the risk allele. To our knowledge, this is the first reported case of warfarin-induced SJS/
TEN with DILI. This case suggests that commonly used and safe pharmaceutical agents such as
warfarin can potentially cause serious adverse events, including SJS/TEN and DILI. The application
of ALDEN, the ELISPOT assay, and RUCAM could be useful in identifying culprit drugs.
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Introduction

Stevens—Johnson syndrome/toxic epidermal
necrolysis (SJS/TEN) is a life-threatening
mucocutancous disease that is predomi-
nantly drug-induced. SJIS/TEN is character-
ized by blisters, large skin detachment, and
mucous membrane erosion.' SJS/TEN can
lead to multiorgan failure with a high mor-
tality rate. More than 100 drugs have been
identified as triggers of SJS/TEN, and the
most frequently incriminated drugs are
anti-convulsants, allopurinol, antibiotics,
and  non-steroidal anti-inflammatory
drugs.’

Warfarin is a coumarin anti-coagulant
initially synthesized in 1940. As the oldest
oral anti-coagulant, warfarin is the most
commonly used drug for long-term anti-
coagulant therapy. The most common
adverse reaction of warfarin is coagulop-
athy, and thus, the international normalized
ratio (INR) should be monitored in patients
taking warfarin. Other minor adverse reac-
tions of warfarin include nausea, vomiting,
and skin rash.® Nevertheless, warfarin-
induced SJS/TEN has rarely been reported.

In this study, we presented a case of SIS
with severe liver injury in which warfarin
was confirmed as the culprit drug using
the algorithm of drug causality for epider-
mal necrolysis (ALDEN) score, enzyme-
linked immunospot (ELISPOT) assay, and
Roussel Uclaf Causality Assessment
Method (RUCAM). Furthermore, human
leukocyte antigen (HLA) gene sequencing
was performed in this case, and the poten-
tial significance was analyzed.

Case presentation

A 61-year-old man presented to the Cardiac
Surgery Department of our hospital with a
3-year history of severe aortic stenosis. The
results of preoperative examinations were
normal, and the patient underwent aortic
valve replacement. Postoperatively, the

patient was treated with several drugs
including warfarin, cephalothin, and rabe-
prazole (the details of drug usage are listed
in Table 1). The patient developed fever on
postoperative day 10; therefore, vancomy-
cin was added as an anti-infective treat-
ment. On postoperative day 15, the INR
of the patient exceeded 4.0; therefore, war-
farin was discontinued. On postoperative
day 18, a maculopapular facial rash devel-
oped and subsequently spread to the trunk
and arms. Two days later, the rash devel-
oped into erythema multiforme. The patient
was then transferred to the Dermatology
Department.

At the Dermatology Department, physi-
cal examination revealed fever (38.6°C) and
atypical target lesions on the face, trunk,
and extremities accompanied by oral muco-
sal erosion (Figure la, b). Skin biopsy
revealed epidermal apoptotic keratinocytes
and basilar vacuolar changes with perivas-
cular dermal lymphocytic inflammation
(Figure lc).

The patient was diagnosed with SJS.
Initially, vancomycin was suspected as the
culprit drug; therefore, it was discontinued
immediately. The patient received methyl-
prednisolone (80 mg qd), intravenous
immunoglobulin (400 mg/kg/day), and sup-
portive therapy, including lubricating eye
drops and mouthwash for mucositis. After
5 days, his skin lesions gradually resolved,
his temperature normalized, and his trans-
aminase value decreased. Consequently, the
dose of methylprednisolone was reduced to
40 mg qd. On postoperative day 28, the
patient’s INR decreased to less than 2.0;
hence, he was placed on warfarin again.
Thereafter, we noted a sudden increase of
atypical target lesions, some of which rap-
idly developed into blisters within 2 days,
with a concomitant increase in transami-
nase levels. Therefore, we suspected warfa-
rin as the culprit drug, and it was replaced
with enoxaparin sodium as the anti-
coagulant therapy. Moreover, the dose of
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Table |. Drug usage before the onset of Stevens—Johnson syndrome

Drugs Usage Start time Withdrawal time
Warfarin 24 mg qd Day 0 Day 15
Day 28 Day 34
Rabeprazole 20 mg qd Day 0 Day 32
Ambroxol 90 mg q8h Day 0 Day 15
Butorphanol 10 mg qd Day 0 Day 5
Cefuroxime 1500 mg q8h Day 2 Day 4
Haloperidol 5 mg g8h Day 3 Day 7
Cefoperazone-sulbactam 3000 mg q8h Day 4 Day 33
Vancomycin 500 mg q6h Day 10 Day 21
Furosemide 20 mg tid Day 8 Day 41
Spironolactone 500 mg tid Day 8 Day 41
Olanzapine 5 mg qn Day 9 Day 15
Enoxaparin 0.6 mL ql2h Day 15 Day 28

methylprednisolone was increased to 80 mg
qd. There was no resurgence of new lesions,
and there was apparent improvement of the
existing  lesions  within 1 week.
Furthermore, the results of liver function
tests improved, and the dose of methylpred-
nisolone was gradually tapered. The patient
progressively  experienced full re-
epithelialization of skin lesions, and he
was discharged on postoperative day 50.

To identify the causative drug, ALDEN
was first applied to assess all drugs
(Figure 2a). The ALDEN score of warfarin
was 0, indicating “very probable” causality,
whereas the scores of vancomycin, cephalo-
thin, and rabeprazole were 4, 3, and 1, indi-
cating  “probable,”  “possible,” and
“unlikely” causality, respectively. To
confirm the culprit drug, an interferon
(IFN)-y ELISPOT assay was conducted. A
significantly high number of IFN-y spot-
forming cells were observed in the positive
control and upon incubation with warfarin.
Nonetheless, IFN-y—secreting cells were
not observed in the negative control or
upon  stimulation  with  vancomycin
(Figure 2b). Therefore, warfarin was con-
firmed as the culprit drug for SJIS/TEN in
this patient.

Routine laboratory test results were sig-
nificant for hepatic injury in the patient
since the onset of SJS (Table 2).
Serological tests were negative for hepatitis
A, B, C, E, and for cytomegalovirus.
Therefore, RUCAM was conducted to con-
firm the diagnosis of drug-induced liver
injury (DILI). The score for warfarin was
9, suggesting a strong relationship between
warfarin and liver injury. Furthermore, the
Model of End-stage Liver Disease (MELD)
was used to evaluate the degree of liver
injury. The MELD score of the patient
was 22, which indicated seriously deterio-
rated liver function.

Finally, using PCR-SSO, we performed
HLA gene sequencing for A, B, C, DRBI,
DQBI1, and DPBI. The sequencing results
revealed that the patient was a carrier
of A 11: 01/11: 01, B 40: 01/54: 01, CO1:
02/07: 02, DRBI1 09: 01/14: 05, DQBI
03: 03/05: 03, and DPB1 02: 02/05: Ol1.
Using findings from previous studies, the
HLA allele results were compared with
the known alleles related to SJS/TEN
or DILI; however, the alleles that proved
to be related to other drugs associated
with SJS/TEN or DILI were negative in
our case.
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Figure I. Clinical pictures and histopathological analysis of skin biopsy. (a, b) Clinical pictures of the patient
demonstrating atypical target lesions and blisters. (c) Skin biopsy revealing epidermal apoptotic keratino-
cytes and basilar vacuolar changes with perivascular dermal lymphocytic inflammation

Written informed consent was obtained
from the patient for publication of this case
report and the accompanying images. The
reporting of this study conforms to CARE
guidelines.* Written informed consent was
obtained from the patient for treatment.

Discussion

We presented the case of a patient with SJS
and severe liver injury, wherein warfarin

was confirmed as the culprit drug.
Previously, Katsuaki reported the case of
a 3-year-old patient who developed
warfarin-induced TEN.> To our knowledge,
our study reported the first case of
warfarin-induced SJIS/TEN in an adult.
Identification of the SJS/TEN culprit
drug is important for patient management,
given that discontinuation of the suspected
medication is an urgent requirement for
improving the prognosis. Moreover, after
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Figure 2. Treatment timeline of the case and ELISPOT assay images. (a) Treatment timeline. (b) Drug-
specific interferon-y responses as demonstrated by the ELISPOT assay

INR, international normalized ratio; §JS, Stevens—Johnson syndrome; ALDEN, algorithm of drug causality for
epidermal necrolysis; IFN, interferon; ELISPOT, enzyme-linked immunospot.
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Table 2. Laboratory tests including routine blood, electrolyte, liver function, and renal function tests

Day 10 Day 20 Day 25 Day 30 Day 40 Reference Range

Value
Laboratory test Day 3
White blood cell count (x10°/L) 13.79 9.0l
Hemoglobin (g/L) 93 104
Platelet (x 107/L) 77 279
Alanine aminotransferase (U/L) 45 55
Aspartate aminotransferase (U/L) 18 25
Total bilirubin (1mol/L) 120 143
Direct bilirubin (1mol/L) 2.9 2.8
Sodium (mmol/L) 1345 1337
Potassium (mmol/L) 421 425
Chloride (mmol/L) 99.7 101.8

Blood urea nitrogen (mmol/L) 53 5.5
Creatinine (umol/L) 95.7 68.16

6.50 6.81 5.44 9.52 3.50-9.50
113 123 124 135 130-175
232 227 190 112 125-350
909 766 1147 364 9-50

417 357 329 40 1540

10.2 1.2 10.8 9.5 5.0-21.0
2.0 1.8 1.5 2.3 0.0-34
1334 1349 1343 1339 137.0-147.0
4.58 4.38 424 3.9 3.50-5.30
100.9 1025 999 1025  96.0-108.0
1407 154 16.15 16.18 3.60-9.50
79.12 7831 772 71.12  57.00-111.00

patient recovery, it is important to prevent
re-exposure to the culprit drug given that
other drugs are used. However, assigning
drug causality is often difficult, especially
when multiple agents are implicated.

ALDEN is an algorithm proposed by the
RegiSCAR study group to identify culprit
drugs for SIS/TEN.® Criteria such as time
latency, index day, prechallenge/rechallenge,
dechallenge, and drug type were scored for
each drug, and drug causality was determined
as very unlikely, unlikely, possible, probable,
or very probable. The IFN-y ELISPOT assay
is a sensitive in vitro test for identifying the
culprit drug in patients with SJS/TEN. It
works by recognizing drug-specific T cells
among thousands of peripheral blood mono-
nuclear cells.” In our case, by applying the
ALDEN score and IFN-y ELISPOT assays,
we confirmed that the culprit drug was war-
farin. Warfarin discontinuation was essential
for the recovery of the patient.

The liver is also a common organ affect-
ed by drug reactions. DILI is mainly char-
acterized by abnormal levels of alanine
aminotransferase, aspartate aminotransfer-
ase, Dbilirubin, alkaline phosphatase,
and other liver parameters.® However,
SJS/TEN is seldom noted concomitantly

with liver injury. In a retrospective study
of 748 patients with DILI, only 36 patients
presented with both SJS/TEN and DILI
(4.8%). However, this combination was
associated with a higher mortality rate of
22%. Culprit drugs such as anti-epileptic
agents, sulfonamides, and anti-retroviral
drugs accounted for the majority of cases.’
In our case, the patient developed severe
skin eruptions accompanied by significantly
elevated transaminase values, which led to
the suspicion of warfarin-induced SJS. The
RUCAM score, first published in 1993, is
widely used to evaluate the causative drugs
of DILL'® The MELD score was developed
to predict short-term morbidity and mortal-
ity in patients with liver disease.'’ In this
study, we confirmed the diagnosis of
warfarin-induced DILI by applying
RUCAM. Furthermore, we conducted
MELD to evaluate the degree of liver
injury and verified the seriously impaired
liver function of the patient.

Over the past several decades, pharma-
cogenomic studies have demonstrated a
considerable association between specific
HLA genes and specific drug-induced
SJS/TEN or DILI, making it possible to
predict and prevent relevant adverse drug
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reactions.'?. For example, carbamazepine-
and allopurinol-induced SJS/TEN were
associated with HLA-B*15: 02 and HLA-
B*58: 01, respectively, whereas
flucloxacillin-induced DILI was associated
with  HLA-B*57: 01.'"% Further studies
revealed that the drug or its metabolites
presented by specific HLA molecules to T
cells induced the activation of drug-specific
T cells, which resulted in the development
of SIS/TEN or DILL'*>'* However, the
risk alleles were negative in our patient
compared with the results of existing
research. Therefore, the susceptibility
HLA allele of warfarin-induced SJS and
DILI was suspected to be a new allele that
can be detected by studying more cases.

In conclusion, we reported the case of a
patient with warfarin-induced SJS/TEN
with DILI. The use of ALDEN, the IFN-y
ELISPOT assay, and RUCAM helped
identify the culprit drug among the drugs
used in the treatment of this patient. This
case suggested that commonly used and
safe pharmaceutical products such as war-
farin could potentially cause serious adverse
events, including SJS/TEN and DILI. The
application of ALDEN, ELISPOT assays,
and RUCAM could be useful for identify-
ing culprit drugs.
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