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Abstract

Background: Severe cutaneous adverse reactions (SCARs)
include Stevens-Johnson syndrome (SJS), toxic epidermal
necrolysis (TEN), and drug reaction with eosinophilia and
systemic symptoms (DRESS). SJS and TEN (SJS/TEN) and
DRESS are thought to be different diseases; however, they
share some clinical and laboratory features. Although
SCORTEN serves as an excellent prognostic marker for SJS/
TEN, there is still a need for development of other prognostic
markers for SCARs. Methods: The study population consist-
ed of 88 SCAR patients. Clinical characteristics and clinical
manifestations were compared between SJS/TEN and DRESS.
Risk factor analyses for prolonged hospitalization were per-
formed. Results: Of the 88 patients, 41 were SJS/TEN and 47
were DRESS. Mortality rates of TEN and DRESS were 9.8 and
2.1%, respectively. Allopurinol and carbamazepine were the
most common causes of both SJS/TEN and DRESS (34.7 and
62.9%, respectively). Some of the systemic presentations,
such as fever and laboratory abnormalities were common in

both phenotypes. Thrombocytopenia tended to be related
to prolonged hospitalization (longer than 3 weeks) in SJS/
TEN (odds ratio, OR = 5.1, 95% confidence interval, Cl 0.8—
31.8, p =0.076). In DRESS patients, leukocytosis at presenta-
tion (OR 4.8, 95% Cl 1.1-20.3, p = 0.03) was related to pro-
longed hospitalization. Conclusions: Clinical features of
SCARs in a tertiary hospital in Korea were similar to those
reported previously. SIS/TEN and DRESS shared some clini-
cal and laboratory features. Thrombocytopenia for SIS/TEN
and leukocytosis at presentation for DRESS may be useful
prognostic markers for prolonged hospitalization.

© 2013 S. Karger AG, Basel

Introduction

Severe cutaneous adverse reaction (SCAR) is a very
rare condition and is mostly related to medication. Sev-
eral delayed-type drug hypersensitivity reactions are cat-
egorized as SCARs, including Stevens-Johnson syndrome
(SJS), toxic epidermal necrolysis (TEN), and drug reac-
tion with eosinophilia and systemic symptoms (DRESS).
SJS and TEN (SJS/TEN) are characterized by acute-onset
blistering skin lesions and differentiated only by the ex-
tent of skin detachment. SJS/TEN is frequently accompa-
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1,418 patients with suspicious drug
eruption consulted the department
of allergy or dermatology

v

77 patients were diagnosed
with SJS or TEN

98 replies of consultation contained
the following words: hypersensitivity,
DRESS, Stevens-Johnson syndrome,
or toxic epidermal necrolysis

o

A 4

27 were duplicates

148 were reviewed for confirmation
of diagnosis and eligibility

60 excluded
(35 occurred before Jan 1 2005;
13 were simple drug eruptions;
8 were finally diagnosed as other
dermatologic diseases;
4 mainly resulted from infectious
conditions)

A 4

y

88 were included

Fig. 1. Process for identifying SCAR pa-
tients using electronic medical records.

nied by fever and nonspecific hematological abnormali-
ties such as anemia and lymphocytopenia, as well as skin
detachment and mucosal involvement [1]. DRESS usu-
ally includes skin eruption and systemic symptoms, such
as fever, eosinophilia and internal organ damage [2]. Al-
though SJS/TEN and DRESS are distinct diseases, both
are thought to be T cell-mediated delayed-type hypersen-
sitivities and share some clinical characteristics, such as
causative agents [3, 4]. However, the reasons for the dif-
ferent responses to the same drugs are not yet clear.

SCARs have significant morbidity and mortality. The
mortality rate of SJS is 10%, of TEN is 30%, and of DRESS
is about 10% [5]. Hospitalization and prolonged system-
ic corticosteroid therapy are needed in many cases.
SCORTEN is the most frequently used scoring system to
predict the prognosis of SJS/TEN. Other parameters,
such as serum sodium, bicarbonate and lactate dehydro-
genase levels, have been proposed to reflect the progno-
sis of SJS/TEN [6-8]. In contrast, there are no proven
prognostic markers for DRESS, except that described in
a recent report [9]. In this study, we analyzed the medi-
cal records of SCAR patients to evaluate the similarities
and differences between SJS/TEN and DRESS, and to
search for prognostic markers.

SCARs in Korea

Materials and Methods

Study Subjects

Patients who visited or were admitted to Seoul National Uni-
versity Hospital between January 1, 2005, and December 31,
2010, were included in this study. To identify patients with a
medical history of SJS/TEN and DRESS, we developed search
strategies using an electronic medical record system (fig. 1). For
SJS/TEN, ICD-10 diagnostic codes for SJS (L51.1) and TEN
(L51.2) were searched, and 77 patients with a diagnosis of SJS or
TEN were recruited for the study. As there was no appropriate
code for DRESS in ICD-10, we used a stepwise approach to clar-
ify the diagnosis. First, all patients who consulted the Depart-
ment of Allergy or Dermatology for drug eruption were screened;
there was a total of 1,418 patients with suspected drug eruption.
Next, we checked the responses of consultations and selected 98
that contained the terms ‘hypersensitivity’, ‘DRESS’, ‘Stevens-
Johnson syndrome’, or ‘toxic epidermal necrolysis’. Diagnoses
of SCARs were primarily based on clinical diagnoses by the at-
tending physicians in charge of the patients, and we confirmed
the diagnoses based on the diagnostic criteria proposed by the
RegiSCAR study group on retrospective review. Briefly, for a
diagnosis of SJS/TEN, patients should have been hospitalized
and have had widespread exanthema with 1% or more detach-
ment of epidermis or more than one blister and mucous mem-
brane involvement with typical appearance of individual le-
sions, such as atypical flat target lesion or erythematous mac-
ules [10]. Oral mucosal involvement was defined as the presence
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Table 1. Demographic and clinical characteristics of SCAR patients

SJS/TEN DRESS p value
(n=41) (n=47)
Age, years 47 (1-76) 54 (3-89) 0.04
Male 21(51.2) 26 (48.9) 1.00
Latency period, days® 18 (1-64) 21.5 (1-128) 0.20
Admission delay, daysb 5 (0-50) 4 (0-34) 0.39
Hospitalization duration, days® 22 (8-292) 15 (1-218) 0.42
Days on systemic corticosteroids, days? 16.5 (1-152) 44.5 (3-1,295) 0.004
ICU care 7 (17.1) 4(8.5) 0.23
Clinical outcome
Recovery 37(90.2) 46 (97.9) 0.18
Death 4(9.8) 1(2.1) 0.18

Values are expressed as median with either range or percentage in parentheses.
*Time elapsed from exposure to causative agents to the occurrence of mucocutaneous involvement; data were

available for 68 patients.

b Elapsed time from the initiation of mucocutaneous involvement to hospitalization.

¢ Data were available for 87 patients.
d Data were available for 60 patients.

of hemorrhagic bullae or erosion in buccal mucosa, tongue or
lips. Any abnormalities in the eyes confirmed by ophthalmolo-
gists from vascular congestion to pseudomembrane formation
were designated as ocular involvement. For DRESS, criteria pro-
posed by Kardaun et al. [11] was adopted. There were 6 definite,
22 probable and 19 possible cases according to the criteria. He-
patic involvement was defined as more than a 2-fold increase of
serum alanine transaminase levels and renal involvement was
defined as more than a 1.5-fold increase of serum creatinine
levels from the upper limit of the reference range or from the
baseline creatinine level of the patient when the baseline creati-
nine level was higher than the upper limit. A total of 148 pa-
tients with SJS/TEN or DRESS were recruited after omitting
duplicate cases, and 88 patients with SCARs were included in
this study, after excluding 56 patients who did not satisfy the
inclusion criteria (fig. 1).

Clinical Characteristics to Be Compared

In the 88 SCAR patients identified as described above, clinical
characteristics such as age, gender, date of onset, admission date,
hospital stay, suspected drug, time lag between exposure to the
drug and onset of disease, and clinical manifestations, including
mucocutaneous and systemic involvement, treatment modality
and clinical outcome, were compared between SJS/TEN and
DRESS. SCORTEN was calculated for SJS/TEN as previously re-
ported [12]. In all cases, causative agents were assessed as ‘certain’
or ‘probable’ based on the WHO-UMC causality assessment sys-
tem. For SJS/TEN, ALDEN scores were calculated to assess the
causality of the causative agents and SJS/TEN [13].

The day on which any mucocutaneous manifestation devel-
oped was considered the date of onset. For patients who had al-
ready received systemic corticosteroids because of their underly-
ing medical conditions (e.g. rheumatological diseases), the dura-
tion of systemic corticosteroid treatment was defined as that from
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the day on which the patient received an additional dose of sys-
temic corticosteroid because of SCAR to the day the patient re-
turned to the baseline dose.

Statistical Analyses

Statistical analyses were performed with SPSS version 16.0 for
Windows (SPSS, Chicago, Ill., USA). Data are described with the
median and range because none of the variables had a normal dis-
tribution. For comparison between SJS/TEN and DRESS, the
Mann-Whitney U test was used for continuous variables and the
X° test or Fisher’s exact test was used for categorical variables. This
study was approved by the Seoul National University Hospital In-
stitutional Review Board.

Results

Demographic and Causative Factors

Of 88 patients, 41 were diagnosed with SJS/TEN and
47 were diagnosed with DRESS. Among the SJS/TEN pa-
tients, 24 had SJS and 17 had TEN. Comparisons of de-
mographic features between SJS/TEN and DRESS indi-
cated significant differences in age at the time of onset
and the number of days on systemic corticosteroids; there
were no significant differences in other demographic
features (table 1). More than 90% of both SJS/TEN and
DRESS patients showed latency periods of 6 weeks or less
(online suppl. fig. 1; for all online suppl. material, see
www.karger.com/doi/10.1159/000354918). Three SJS/
TEN patients and 1 DRESS patient developed skin lesions
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Others (10%)
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Fig. 2. Causative agents for SCARs. Allopurinol and anticonvulsants were the most common causes of SCARs in Korea. Causative agents
were similar for both SJS/TEN and DRESS. NSAIDs = Nonsteroidal anti-inflammatory drugs; ACE = angiotensin-converting enzyme;

Tb = tuberculosis.

just 1 day after exposure, and all had shown previous re-
actions with similar severities. The latency period of SJS/
TEN peaked on the third week, and that of DRESS peaked
on the fourth week. Four (9.8%) SJS and 9 (19.1%) DRESS
patients had acquired SCARs during admission for un-
derlying medical conditions (in-hospital cases). The du-
rations of hospitalization of SJS/TEN and DRESS patients
were not significantly different. However, 9 out of 47
DRESS patients (19.1%) were hospitalized for more than
10 weeks. Mortality rates for SJS/TEN and DRESS were
9.8 and 2.1%, respectively.

Descriptions of suspected causes were found in 75 pa-
tients (30 SJS/TEN and 45 DRESS patients), and a total of
28 types of drugs were suspected as causative agents. Asa
group, anticonvulsants and allopurinol were the two ma-
jor causes of SCARs (fig. 2). For SJS/TEN, allopurinol
(16.7%) was the most common causative agent, followed
by carbamazepine (10%), vancomycin (10%) and enala-
pril (10%). As the culprit agents were primarily inferred
from the description of attending physicians and no al-
lergy tests were performed, ALDEN scores for SJS/TEN
were calculated to assure the causality. Among 29 SJS/
TEN cases with available data, there were 14 very proba-
ble, 6 probable, 5 possible and 4 unlikely cases. Among
the 4 unlikely cases, there were 2 enalapril-, 1 glimepiride-
and 1 clonazepam-related cases. Among DRESS patients,
allopurinol (31.1%) and carbamazepine (22.9%) were the
causative drugs in more than half (54%) of the cases, fol-
lowed by vancomycin (11.4%). Other than these three

SCARs in Korea

drugs, antituberculosis agents, sulfasalazine, and valproic
acid were shared as causative drugs by both the SJS/TEN
and DRESS groups.

Clinical Features

All patients had various types of skin involvement.
Among the 41 SJS/TEN patients, 37 (90%) suffered from
skin detachment, and 4 had oral mucosal erosion only.
Eighty-one percent of DRESS patients showed desqua-
mation. Maculopapular eruptions were present in 67% of
SJS/TEN patients and 85% of those with DRESS. Skin
pain (89% for SJS/TEN vs. 54% for DRESS) and itching
(94% for SJS/TEN vs. 83% for DRESS) were more preva-
lent in SJS/TEN compared with DRESS. The majority
(88%) of SJS/TEN patients showed mucosal involvement,
whereas 24% of DRESS patients had mucosal lesions. The
oral cavity and lip were frequently involved in SJS/TEN
and 2 (5%) SJS/TEN patients had ocular or genital lesions
without oral cavity or lip involvement. However, the pat-
tern of mucosal involvement was different in DRESS. In
DRESS, 11 cases presented with mucosal involvement.
There were 7 (63.6%) cases with oral cavity or lip involve-
ment, 4 (36.4%) cases with ocular involvement and 4
(36.4%) cases with genital lesions. Four patients showed
multiple mucosal involvement; 2 with oral cavity and oc-
ular involvement, 1 with oral cavity and genital lesions,
and 1 with oral cavity, ocular and genital involvement.

The percentage of patients with fever (>38°C) at presen-
tation was similar for both disease entities (78% for SJS/
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Table 2. Systemic manifestations in SJS/TEN and DRESS

SJS/TEN (n = 41) DRESS (n = 47) p value
Fever, n 32(78) 40 (85) 0.4
Lymphadenopathy, n 1(3) 6 (13) 0.1
Anemia, n 34 (83) 41 (87) 0.6
Hemoglobin, g/dl 10.2 (6.9-12.4) 9.5 (5.6-14.5) 0.7
Leukocytosis, n 11 (28) 21 (46) 0.08
Initial leukocyte count, ><103/p.la 12.6 (10.6-18.6) 14.4 (10.6-73.2) 0.5
Initial neutrophil count, ><103/},11a 9.6 (5.2-10.8) 8.8 (4.4-32.9) 0.8
Initial lymphocyte count, x10%/pl? 1.3 (0.7-6.9) 1.7 (0.8-18.3) 0.3
Leukocytopenia, n 19 (48) 6 (13) <0.001
Minimal leukocyte count, ><103/leb 2.9 (0.4-4.0) 2.5 (0.6-3.3) 0.6
Minimal neutrophil count, x103/pl® 1.2 (0.08-3.2) 1.6 (0.01-2.1) 0.7
Minimal lymphocyte count, ><103/plb 0.4 (0.1-1.4) 0.5 (0.2-0.9) 1.0
Eosinophilia, n 4(10) 33(72) <0.001
Maximal eosinophil count, /ul® 1,057 (841-2,177) 1,948 (757-10,220) 0.1
Atypical lymphocytosis, n 8 (20) 15 (33) 0.2
Thrombocytopenia, n 10 (25) 7 (15) 0.3
Minimal platelet count, x10%/pl¢ 65 (19-77) 74 (30-98) 0.1
Renal involvement, n 4(10) 8(17) 0.3
AScr, mg/dl 1.7 (1.1-2.2) 1.4 (1.0-5.3) 1.0
Hepatic involvement, n (%) 19 (46) 35(75) 0.007
Maximal ALT, IU/I¢ 207 (82-1,582) 234 (89-2,194) 0.8

Values are expressed as median with either range or percentage
inparentheses. Scr=Serum creatinine; ALT =alanine transaminase;
AScr = peak Scr - baseline Scr; fever = body temperature >38°C;
leukocytosis = white blood cell count >10,000 at presentation;
leukocytopenia = white blood cell count <4,000; eosinophilia =
maximal eosinophil count >700/]; thrombocytopenia = platelet
count <100,000/1; renal involvement = AScr >1.0 mg/dl; hepatic
involvement = ALT >80 IU/L

2 Values of patients who had initial leukocytosis were used.

b Values of patients who had leukocytopenia during hospital-
ization were used.

¢ Values of patients who had eosinophilia during hospitaliza-
tion were used.

4 Values of patients who had thrombocytopenia during hospi-
talization were used.

€ Values of patients who had hepatic involvement were used.

TEN and 85% for DRESS). Hematological abnormalities,
such as anemia, leukocytosis, leukocytopenia, eosinophilia,
atypical lymphocytosis and thrombocytopenia at presenta-
tion and during the hospital stay, were commonly found in
both conditions. Leukocytosis (>10,000/mm?) at presenta-
tion was more common in DRESS, and leukocytopenia
(<4,000/mm?®) during illness was more frequent in SJS/
TEN. Eosinophilia was more common in DRESS than SJS/
TEN, as expected (table 2). Renal function deterioration
(17% for DRESS vs. 9.8% for SJS/TEN, p = 0.3) was more
frequent in DRESS patients compared with SJS/TEN, but
the difference was not significant. An abnormal serum level
ofalanine transaminase (74.5% for DRESS vs. 46.3% for SJS/
TEN, p = 0.007) was significantly more frequent in DRESS.

SCORTEN

SCORTEN scores were assessed for 36 patients with
available data to compare the expected mortality and
the observed mortality. There were 13 patients with
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SCORTEN score 0~1, 15 with score 2, 6 with score 3, 1
with score 4 and 1 with score 5. Among 4 patients who
died, there were 2 with SCORTEN 3 (mortality 33%), 1
with SCORTEN 4 (mortality 100%) and 1 with SCORTEN
5 (mortality 100%). The expected mortality rate for the
whole study population was 11.7% and the observed mor-
tality rate was 10.8%.

Risk Factor Analysis

The extent of skin detachment was significantly relat-
ed to mortality in SJS/TEN (p = 0.02). Other aspects of
cutaneous involvement, such as the presence of skin de-
tachment, mucosal erosion or maculopapular eruption,
were not related to mortality in SJS/TEN. No laboratory
abnormalities were related to increased mortality rate in
either SJS/TEN or DRESS.

Prolonged hospitalization (longer than 3 weeks) and
the risks for prolonged hospitalization were analyzed.
Types or extents of mucocutaneous involvement and lab-
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Fig. 3. Seasonal patterns of the development of SCARs. There was no significant seasonal pattern in the develop-
ment of SCARSs in this study. However, the accumulated number of SJS/TEN cases that developed in summer
was relatively small, and that of DRESS in winter was also small.

oratory test abnormalities were not related to prolonged
hospitalization. However, after excluding fatal cases and
in-hospital cases, which could affect duration of admis-
sion, thrombocytopenia was significantly related to
prolonged hospitalization for SJS/TEN (odds ratio, OR
6.6, 95% confidence interval, CI 1.1-39.3, p = 0.05) and
leukocytosis at presentation for DRESS (OR 4.8, 95% CI
1.1-20.3, p = 0.03; for details see online suppl. table 1).

Seasonal Patterns

The seasonal pattern of occurrence of SCARs was ana-
lyzed. The accumulated number of SJS/TEN cases that
developed in summer was relatively small, while more
cases occurred in winter and spring (fig. 3). For DRESS,
the largest number of patients developed this condition
in spring, but there were no statistically significant sea-
sonal differences (p = 0.7).

Treatments

For SJS/TEN, 19 patients were given only systemic cor-
ticosteroids, 11 only intravenous immunoglobulin
(IVIG), and 9 systemic corticosteroids and IVIG. Two
cases with SJS/TEN were treated conservatively. The dos-
age of IVIG was highly variable and ranged from 10 to
1,600 mg/kg/day (median 212.5 mg/kg/day). IVIG was
used for a median of 4 days (range 1-8). The median dos-
age of systemic steroids was 40 mg methylprednisolone
equivalent dose (range 7-375) and the median duration
of systemic steroid treatment was 16.5 days (range 1-152).
Among the 4 patients who died, 1 was given only system-

SCARs in Korea

ic corticosteroid, 1 was treated with IVIG only, and 2 were
treated with both systemic steroid and IVIG. Patients
who received only supportive care were all SJS patients,
and none died. There were no differences in mortality or
hospitalization period according to treatment modality in
SJS/TEN.

For DRESS, 40 patients were given systemic cortico-
steroids alone, and 1 patient was treated with both sys-
temic corticosteroid and IVIG. Seven patients were treat-
ed conservatively. The maximal dosage of systemic ste-
roid was median 44 mg prednisolone or equivalent dose
(range 12-188), and the median duration of systemic ste-
roid treatment was 44.5 days (range 3-1,295). There were
no differences in the hospitalization period according to
systemic steroid use in DRESS.

Discussion

The clinical characteristics of SCARs in a tertiary hos-
pital in Korea were determined and compared between
SJS/TEN and DRESS in this study. The study population
consisted of 41 SJS/TEN patients and 47 DRESS patients
over the 6-year study period. Mortality rates were 9.8%
for SJS/TEN and 2.1% for DRESS.

Almost all the SJS/TEN patients acquired their disease
within 6 weeks after initiation of causative agents. One
patient developed SJS 64 days after initiation of allopuri-
nol. In this case, the patient had underlying chronic renal
failure and hepatitis B virus infection, and was prescribed

Int Arch Allergy Immunol 2013;162:346-354
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100 mg of allopurinol daily due to hyperuricemia. He also
started metolazone and lamivudine within 3 months be-
fore initiation of eruption. However, metolazone and la-
mivudine were well tolerated when resumed after he re-
covered from SJS. DRESS started within the first 9 weeks
of treatment except in 1 patient who had an eruption 128
days after starting allopurinol. She had HLA-B*5801,
which is reported to be closely related to SCAR develop-
ment in Korean and Han Chinese patients taking allopu-
rinol [14, 15]. It generally took a longer exposure time to
cause DRESS than SJS/TEN, and in the case of drugs with
longer half-lives, such as allopurinol, it could take longer
to develop SCAR than with other drugs [16-18].

In this study, most causative drugs, such as allopuri-
nol, carbamazepine, sulfasalazine, valproic acid and van-
comycin, commonly caused both SJS/TEN and DRESS.
Allopurinol followed by carbamazepine was the most
common culprit agent for SCARs in this study, as de-
scribed in previous reports [16, 19]. Korea has a high
prevalence of HLA-B*5801 in the general population [20]
and subjects with the HLA-B*5801 allele were shown to
have a greater risk of SCAR development when taking al-
lopurinol [14]. The association between HLA-B*5801
and allopurinol hypersensitivity is strong in ethnic groups
with a high frequency of HLA-B*5801 in the general pop-
ulation, such as the Han Chinese, Koreans and Thais [21].
Similarly, we recently reported the association between
HLA-A*3101, which is one of the frequent HLA-A alleles
in the general Korean population [20], and carbamaze-
pine-induced SCARs in the Korean population [22]. In
this study, SCARs due to vancomycin and antituberculo-
sis agents were more prevalent than in previous reports
from Korea [23, 24]. This may reflect the high prevalence
of resistant strains of Gram-positive bacteria and tuber-
culosis. There were 3 cases of enalapril-induced SJS/TEN
in this study, and a few cases of angiotensin-converting
enzyme inhibitor-induced SJS/TEN have been reported
in the literature [25]. However, the ALDEN scores of 2 of
these 3 cases were ‘unlikely’, indicating that the accuracy
of inference of causality might be doubtful. Despite simi-
larities in causative agents and genetic susceptibility, SJS/
TEN and DRESS showed clinically different manifesta-
tions. However, it is still difficult to classify these pheno-
types clearly, and the classification of SCARs remains
controversial [3].

T cells were considered to play key roles in drug hyper-
sensitivity reactions, and the subtypes of T cells that par-
ticipate in hypersensitivity reactions were thought to dif-
fer according to the type of reaction [5]. Cytotoxic CD8+
T cells in SJS/TEN and CD4+ T cells in DRESS are con-
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sidered the key players in these hypersensitivity reactions.
However, there are still controversies regarding the
pathogenesis and major cell types involved in SCARs.

Several lines of evidence suggest that drug-specific T
cells may play an important role in immune-mediated de-
layed reactions to drugs, such as SCARs. For SJS/TEN, the
bullae contain many cytotoxic CD8+ T cells, which are
thought to play a key role in the massive cell death of ke-
ratinocytes, and FasL and granulysin are thought to be
key molecules [26-28]. In the circulation of DRESS pa-
tients, there are many activated drug-specific T cells,
which are mostly CD4+ T cells with occasional CD8+ T
cells [29]. Moreover, in a recent study, CD8+ T cells rath-
er than CD4+ T cells were found in the peripheral blood,
skin tissues and lung tissues of DRESS patients [30].
These findings suggest that SJS/TEN and DRESS could be
similar in the pathogenesis.

The distinct patterns of cutaneous involvement of SJS/
TEN and DRESS may result from different immune cell
populations participating in the immune responses.
However, patients with SJS/TEN may have maculopapu-
lar eruption at presentation similar to those with DRESS.
In this study, we also found that 67% of SJS/TEN patients
initially presented with maculopapular eruption. Patients
with SJS/TEN suffered from skin detachment and muco-
sal involvement, but a quarter of DRESS patients also ex-
perienced mucosal involvement, with features different
from those of SJS/TEN. Mucosal involvement in DRESS
has been described in previous studies since the term
‘DRESS’ was coined [2, 31]. SJS/TEN often has accompa-
nying internal organ involvement, such as hepatic and
renal involvement, which is typically observed in DRESS
[1]. Although internal organ involvement presents more
frequently in DRESS, a considerable number of SJS/TEN
patients also show hepatic or renal abnormalities. Other
investigators have reported that almost all SJS/TEN pa-
tients presented with hematological abnormalities [32],
and we found that 100% of patients in the present study
had at least one hematological abnormality. In particular,
thrombocytopenia was observed in a quarter of SJS/TEN
patients. Eosinophilia and atypical lymphocytosis are
characteristic features and are included in the diagnostic
criteria of DRESS. However, a considerable number of
SJS/TEN patients also showed eosinophilia and atypical
lymphocytosis in the present study. Therefore, problems
in diagnosis can arise in such cases with mixed clinical
features [1]. At present, it is not easy to differentiate clear-
ly between the two disease entities, and further studies are
needed to understand the pathomechanisms of these two
conditions.
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Although SCARs are very serious medical conditions,
prognostic markers are not well established. A few studies
have been conducted to evaluate the risk factors for mor-
tality in SJS/TEN. SCORTEN is the best-known scoring
system to calculate the probability of mortality in SJS/
TEN. It includes seven clinical variables: age, extent of
involved body surface area, heart rate, presence of malig-
nancy, and serum urea, glucose and bicarbonate levels
[12]. Histology of the involved skin, bronchial epithelial
necrosis, hypernatremia and serum lactate dehydroge-
nase have been suggested to be markers of disease sever-
ity [6-8, 33-35]. Other than SCORTEN, thrombocytope-
nia has been suggested to be a prognostic factor in SJS/
TEN. However, the results have been inconsistent [36,
37]. In the present study, thrombocytopenia seemed to be
marginally related to prolonged hospitalization after ad-
justing for covariates in SJS/TEN patients (OR 5.1, 95%
CI 0.8-31.8, p = 0.076). For DRESS, there have been few
reports on prognostic factors, such as high eosinophilia,
multiple underlying diseases and pancytopenia [16, 38].
Recently, Wei et al. [9] reported that prognostic factors
for mortality in DRESS are tachycardia, leukocytosis,
tachypnea, coagulopathy, gastrointestinal bleeding and
systemic inflammatory response syndrome. In this study
leukocytosis at presentation was a prognostic factor for
prolonged hospitalization for DRESS patients, and was
largely attributed to neutrophilia (data not shown), which
could imply elevated inflammatory activities at presenta-
tion (i.e. more severe disease).

There was a previous report on the seasonal pattern of
development of SJS/TEN associated with sulfamethoxa-
zole-trimethoprim [39]. However, the authors found no
seasonal association with SJS/TEN occurrence in a larger
population from the SCAR study and EuroSCAR [40].
Although we found no significant differences in the de-
velopment of SJS/TEN in our cases, SJS/TEN seemed to
occur less frequently in summer. Further studies are re-
quired to investigate this issue because it may yield insight
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Fig. S1. Latency periods and hospital staysfor severe cutaneous adver sereaction (SCAR) patients. Almost all cases of Stevens-Johnson
syndrome (SJS)/toxic epidermal necrolysis (TEN) developed within 6 weeks after the first exposure to the causative agents. On the other hand,
drug rash with eosinophilia and systemic symptoms (DRESS) showed varied latency periods (a, b). After eliminating 3 SIS TEN cases and 1
DRESS case that had medical histories of previous adverse reactions, the latency periods showed aright-skewed distribution (c, d). A large
portion of SIS'TEN patients were hospitalized within 5 weeks. However, some TEN patients were hospitalized for more than 8 weeks (€). For
DRESS, the magjority of patients were discharged from the hospital within 3 weeks. However, some DRESS patients were hospitalized for much
longer (f). Latency periods represent the time elapsed from exposure to causative agents to the occurrence of mucocutaneous involvement.



Table 3. Risk factor analysis for prolonged hospitalization in severe cutaneous adverse reactions (SCARS)

All cases Fatal cases excluded Fatal and in-hospital cases excluded
OR (95% ClI) p vaue OR (95% ClI) p value OR (95% ClI) p value
SIS'TEN
Fever 0.9 (0.2-4) 1.00 1.2(0.3-5.9) 1.00 2.2(0.3-13.8) 0.66
Lymphadenopathy - 1.00 - 1.00 - 1.00
Anemia 0.8(0.2-4.4) 1.00 1.2 (0.2-7) 1.00 3.2(0.3-34.6) 0.60
Leukocytosis 1.9 (0.5-7.8) 0.39 1.5(0.3-6.6) 0.72 1.2 (0.2-5.9) 1.00
Leukocytopenia 0.7 (0.2-2.4) 0.54 0.8(0.2-3.1) 0.77 1.3(0.3-5.2) 0.72
Eosinophilia 3(0.3-31.6) 0.61 3(0.3-32) 0.61 2.5(0.2-30.3) 0.59
Atypical lymphocytes 0.5 (0.1-2.3) 0.44 0.6 (0.1-3.2) 0.68 0.8 (0.2-4.4) 1.00
Thrombocytopenia 2.7(0.6-12.3) 0.38 4.4 (0.8-25.1) 0.13 6.6 (1.1-39.3) 0.05
Renal involvement 0.9 (0.1-6.7) 1.00 1.8 (0.1-21.5) 1.00 2.3(0.2-28) 0.60
Hepatic involvement 1(0.3-3.5) 1.00 1(0.3-3.8) 1.00 1.1(0.3-4.5) 0.61
DRESS
Fever 2.64(05-15.2) 042 2.1(0.3-12.9) 0.67 1.3(0.2-8.5) 1.00
Lymphadenopathy 1.2(0.2-6.5) 1.00 1.1(0.2-6.2) 1.00 1.9(0.3-11.2) 0.65
Anemia 0.4 (0.1-2.5) 041 0.4 (0.1-2.6) 0.41 0.3(0.04-1.6) 0.18
Leukocytosis 2.9(0.9-9.6) 0.08 3.3(1.0-11.3) 0.05 4.8(1.1-20.3) 0.03
Leukocytopenia 0.5(0.1-3.0) 0.67 0.5(0.1-3.0) 0.67 0.8(0.1-4.8) 1.00
Eosinophilia 0.7 (0.2-2.6) 0.61 0.8(0.2-2.8) 0.67 1.4(0.3-6.7) 1.00
Atypical lymphocytes 0.4 (0.1-1.5) 0.32 0.5(0.1-1.7) 0.24 0.6 (0.1-2.5) 0.45
Thrombocytopenia 0.4 (0.1-2.2) 0.42 0.4(0.1-2.1) 0.41 0.3(0.03-2.5) 0.37
Renal involvement 2.1(0.4-9.9) 0.28 2.0(0.4-9.49) 0.46 1.7 (0.3-10.1) 0.66

Hepaticinvolvement ~ 2.3(0.6-8.9)  0.24 2.4 (0.6-9.6) 0.21 1.7 (0.4-8.1) 0.71
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