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 A B S T R A C T  

Objective: Stevens-Johnson syndrome (SJS) and toxic epidermal 
necrolysis (TEN) are dermatologic emergencies. There is a lack of 
consensus regarding appropriate management of SJS/TEN. The aim 
of this study was to evaluate demographic and clinical features, 
management and outcomes of SJS/TEN patients.

Materials and Methods: The data of patients who were ≥18 years 
old and hospitalized with the diagnosis of SJS, SJS-TEN overlap and 
TEN at Hacettepe University, between 1992 and 2018 were analyzed 
retrospectively. Patient demographics, medications, time between 
the first causative drug intake and the onset of symptoms, mucous 
membrane involvement, treatment modalities including supportive 
measures, intravenous immunoglobulin, cyclosporine and systemic 
corticosteroids, duration of hospitalization, and mortality outcomes 
were recorded from patient charts.

Results: A total of 23 patients (11 men; 12 women) with a mean age of 
46.4 ± 19.5 years were included in the study. Twelve patients (52.2%) 
had SJS, 8 patients (34.8%) had SJS/TEN overlap and 3 patients 
(13%) had TEN. Mean duration of hospitalization was 12.6 ± 6.5 days. 
Twenty-two patients (95.7%) were attributed to a specific medication, 
whereas triggering factor was not detected in 1 patient (4.3%). More 
than one drug was responsible for 9 patients, including antimicrobials 
(n=11, 47.8%), anticonvulsants (n=8, 34.8%) and/or non-steroid anti-
inflammatory drugs (n=5, 21.7%). The median time between the intake of 
medication and the onset of symptoms was 20 days (IQR 5.5-30). Sixteen 
patients used systemic corticosteroids (69.6%) and 4 patients used 
intravenous immunoglobulin (17.4%) whereas 3 patients used systemic 
corticosteroids in combination with intravenous immunoglobulin (n=2, 
8.7%) or cyclosporin (n=1, 4.3%). The median time between the onset 
of symptoms and the onset of the rash to the treatment was 5 days (IQR 
3-7). Mortality was not observed in our cohort.

Conclusion: SJS/TEN was most commonly developed because of 
drugs, mainly antimicrobials, anticonvulsants and/or non-steroid 
anti-inflammatory drugs. The absence of mortality in our cohort was 
considered to be associated with younger age, low rate of TEN, prompt 
initiation of treatment (mainly corticosteroids) following the rapid 
discontinuation of the suspected drug.
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INTRODUCTION

Stevens-Johnson syndrome (SJS) and toxic 
epidermal necrolysis (TEN) are rare, acute, life-
threatening adverse mucocutaneous reactions 
characterized by blistering and erosions of skin and 
mucous membranes. SJS and TEN are considered to 
be two variants of the same pathological process 
that differ depending on the extent of body 
surface area (BSA) of skin detachment [1]. The skin 
detachment of SJS, SJS-TEN overlap and TEN is 
defined as less than 10%, 10–30% and 30% of BSA, 
respectively. SJS/TEN usually present with a variety 
of skin lesions, including patches, atypical targetoid 
macules, and erythematous or violaceous macules. 
Mucocutaneous involvement is the characteristic 
feature of SJS/TEN and the oral mucosa is more 
commonly involved than the ocular, genital or anal 
mucosa.

Drugs are the most common cause of SJS/TEN, 
whereas a minority of cases can be attributed 
to other exposures, including infection [2]. 
Antimicrobials, antiepileptics, allopurinol, and non-
steroidal anti-inflammatory medications (NSAIDs) 
are the most common cause. Typically, the culprit 
drug has been initiated within the 1-3 weeks prior 
to the onset of signs and symptoms. Risk factors for 
the development of SJS/TEN have been described 
as slow acetylator genotypes who metabolize drugs 
at a decreased rate, immunosuppression (e.g. HIV 
infection, lymphoma), concomitant administration 
of radiotherapy and anticonvulsants and having 
specific human leukocyte antigen (HLA) alleles.

Although SJS and TEN are rare reactions, they are 
associated with a high morbidity and mortality 
rate [3]. SCORTEN criteria were proposed to 
predict mortality rate in these patients based on 7 
independent risk factors including age, malignancy, 
tachycardia, degree of epidermal detachment at 
presentation, and serum values of urea, glucose, 
and bicarbonate with probability of mortality rate 
varying from 3.2% to 90% [4]. Early recognition and 
prompt management can be life-saving in these 
reactions [3]. However, there is no established 
standardized therapeutic option for SJS/TEN due 
to the rarity and severity of the disease [5] The aim 
of this study was to evaluate demographic and 
clinical features, management and outcomes of 
SJS, SJS-TEN overlap and TEN in our hospitalized 
patient group. 

MATERIALS AND METHODS

We retrospectively analyzed the data of patients 
who were ≥18 years old and hospitalized with 
the diagnosis of SJS, SJS-TEN overlap and TEN at 
Hacettepe University between January 1, 1992, and 
January 1, 2018. 

Data collected from the reviewed charts included 
patient demographics (age, sex), relevant past 
medical history, antecedent use of medications, 
time between the first causative drug intake and 
the onset of symptoms, duration of hospitalization, 
mucous membrane involvement, extent of BSA 
detachment at admission, treatment modalities 
including supportive measures, intravenous 
immunoglobulin (IVIg), cyclosporine and systemic 
corticosteroids, and mortality outcomes.

Statistical Analysis
Statistical analysis was performed using IBM SPSS 
Statistics for Windows v.22 (IBM Corp., Armonk, 
NY). Continuous variables are presented as mean ± 
standard deviation (SD) and median (interquartile 
range). The Shapiro-Wilk test was used to determine 
the normality of the distribution of numeric 
variables. Patient demographic features were 
analyzed using descriptive statistics. Categorical 
variables are shown as frequency and percentage.

RESULTS 

Demographic and Clinical Findings
A total of 23 patients (11 men; 12 women) were 
enrolled in this study. Mean age was 46.4 ± 19.5 
years. In total, 12 patients (52.2%) had SJS, 8 patients 
(34.8%) had SJS/TEN overlap and 3 patients (13%) 
had TEN. Cutaneous rash was present in 21 patients 
(91.3%) of whom 10 (47.6%) were in atypical 
macular targetoid appearance. Oral, ocular, genital 
and nasal mucosa were involved in 18 (78.3%), 14 
(60.9%), 4 (17.4%) and 3 (13%) patients, respectively.

Triggering Factors
In total, 22 patients (95.7%) were attributed to a 
specific medication and triggering factor was not 
detected in 1 patient (4.3%). More than one drug 
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was recorded to be responsible for 9 patients. 
Antimicrobials (n=11, 47.8%), anticonvulsants 
(n=8, 34.8%) and/or NSAIDs (n=5, 21.7%) were 
responsible in 17 patients (73.9%). Systemic 
corticosteroids (deflazacort), antimetabolite drugs 
(capesitabin) and amifostine were responsible 
for 2, 2 and 1 patients, respectively. Median time 
between the intake of medication and the onset of 
symptoms was 20 days (IQR 5.5-30).

Treatment protocol
Sixteen patients used systemic corticosteroids 
(69.6%) and 4 patients used IVIg (17.4%) whereas 
3 patients used systemic corticosteroids in 
combination with IVIg (n=2, 8.7%) or cyclosporin 
(n=1, 4.3%). Systemic corticosteroids were 
recommended in 11 of 12 patients with SJS, 
whereas in 5 of 11 patients with SJS/TEN or TEN 
with a total dose of 0.5 to 1 mg/kg per day. IVIg 
and corticosteroids in combination with IVIg or 
cyclosporin were recommended in 1 of 12 patients 
with SJS and 6 of 11 patients with SJS/TEN or TEN. 
The median time between the onset of the rash 
and the treatment was 5 days (IQR 3-7).

Supportive measures and wound care agents 
including oral antifungal mouthwash, oral 
anesthetic mouthwash, topical corticosteroid 
ointment, topical antibiotic ointment, lubricant eye 
drop and systemic antihistamines were used in 10 
(43.4%), 5 (21.7%), 8 (34.8%), 7 (30.4%), 5 (21.7%) 
and 7 (30.4%) patients, respectively. 

Mean duration of hospitalization was 12.6 ± 6.5 
days. Mortality was not observed in our cohort.

DISCUSSION

SJS/TEN is one of the few dermatological diseases 
that constitute a medical emergency. The overall 
mortality rate ranges from approximately 5-10% in 
SJS and 30-50% in TEN [6]. However, ideal therapy 
remains a matter of debate mainly due to the 
disease nature. We conducted a retrospective study 
to analyze the clinical characteristics of 23 patients 
who were treated at a tertiary hospital in Turkey. 
SJS/TEN was most commonly developed due to 
drugs, mainly antimicrobials, anticonvulsants 
and/or NSAIDs in our cohort. The majority of our 
patients (87%) consisted of SJS or SJS/TEN overlap 
and only 13% had TEN. The absence of mortality 

in our cohort was considered to be associated 
with younger age range of our patients, low rate 
of TEN, prompt initiation of treatment (mainly 
corticosteroids) following the rapid discontinuation 
of the suspected drug. 

SJS/TEN is almost exclusively attributed to drugs; 
however, infections by viruses, bacteria, and 
mycobacteria could trigger the development of SJS/
TEN. In a large retrospective cohort from the United 
States, 89.7% of cases were attributed to a specific 
medication, whereas 3.4% and 6.9% were classified 
as due to an infectious trigger and unknown cause, 
respectively [2]. The most frequently implicated 
drugs with SJS/TEN primarily consist of allopurinol, 
antibiotics, NSAIDs, and aromatic anticonvulsants 
which vary according to the population [7]. In 
Europe, allopurinol and in Africa sulfonamide 
antibiotics are the most common agents causing 
SJS/TEN [8]. A strong association has been defined 
between HLA-B*58:01 allele and allopurinol 
induced SJS/TEN development in Han Chinese 
population [9]. In the present study, 95.7% of the 
patients have been associated with a drug of which 
antibiotics were most common responsible drug. 
The absence of allopurinol-induced cases may be 
related to genetic insusceptibility of our population. 
Because infection tests, including Herpes simplex 
virus tests, Mycoplasma pneumonia and Human 
immunodeficiency virus were not performed in 
the present case of unknown trigger, we could 
not clearly exclude the possibility of an infectious 
origin.

Interestingly, corticosteroids, which are potent 
anti-inflammatory agents used in the treatment of 
various inflammatory diseases, can induce SJS/TEN 
[10]. Deflazacort induced drug reactions, including 
maculopapular rash, acute exanthematous 
pustulosis, erythema multiforme and SJS/TEN 
have been reported previously [11]–[13]. Similarly, 
deflazacort was responsible for SJS development in 
8.9% (n=2) of our patients. Systemic prednisolone 
treatment was used successfully in these patients. 
It is critical for clinicians to be aware that SJS/TEN 
can also be triggered by corticosteroids in order to 
develop an appropriate treatment approach.

Identification of the responsible drug is an 
important and difficult task, but it should be among 
the first priorities. SJS and TEN usually occur 7–21 
days after initiation of the causative drug if it is the 
first exposure to the drug, but can occur within 2 
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days with re-exposure to a drug that previously 
caused SJS or TEN. , However, it may be longer than 
30 weeks in low-risk drugs [14]. Compatible with the 
literature data, median time between drug intake 
and onset of rash was 20 days in our study. To chart 
a timeline for each exposed drug, regardless of the 
route of administration or frequency of usage, is 
crucial in order to visualize the chronology and find 
out the suspected drugs, since the main goal of the 
treatment is to withdraw of the responsible drug.

Systemic corticosteroids are most commonly 
used agents for SJS/TEN worldwide. However, the 
efficacy of systemic corticosteroids for SJS/TEN is 
still controversial [5]. Early observational studies 
suggested that patients treated with corticosteroids 
had significantly higher rates of infection and 
overall complications, including higher rates of 
mortality [15], [16]. A RegiSCAR (International 
Registry of Severe Cutaneous Adverse Reactions 
to drugs) study showed no survival benefit for 
patients treated with corticosteroids compared to 
those treated with supportive care only [17]. On 
the other hand, the beneficial effect of short-term 
corticosteroids has been also reported in some 
studies, especially with early administration and 
pulse therapy [18]–[20]. Systemic corticosteroids 
were the most common drugs used in our study 
and no mortality was observed in our cohort. 
Although our patient group is younger and the 
number of severe patients is limited, our results 
may suggest a potential benefit of medium-dose 
corticosteroids for SJS/TEN management. We think 
that early initiation of treatment also contributes to 
the response.

Besides corticosteroids, various immunomodulating 
agents including cyclosporine, IVIg, 
plasmapheresis, tumor necrosis factor α inhibitors 
(e.g. etanercept and infliximab), thalidomide and 
cyclophosphamide have been proposed to treat 
SJS/TEN but their efficacy remains unclear, yet. A 
phase II trial by Valeyrie-Allanore et al. [21] found 
that among 45 patients treated with cyclosporine, 

the death rate and progression of detachment 
were lower than expected. A retrospective study 
of 64 cases conducted by Kirchoff et al. [22] 
reported that cyclosporine was superior to IVIg 
in terms of mortality. A study by Wang et al. [23] 
found etanercept was superior than systemic 
corticosteroids in the treatment of SJS/TEN. A 
recent systematic review and meta-analysis of 67 
studies and 2079 patients showed that combination 
therapy with corticosteroids and IVIg could reduce 
the risk of mortality in patients with SJS/TEN; 
while cyclosporine and etanercept are promising 
therapies but more studies are needed to provide 
clearer evidence [24]. In our study, IVIg was used 
with or without corticosteroids in approximately 
one fourth of the patients successfully. However, 
cyclosporine was used in combination with 
corticosteroids in only 1 patient and etanercept was 
not used in any patient due to the relatively recent 
demonstration of their effectiveness. Although IVIg 
and cyclosporine were recommended for patients 
with more severe detachment (SJS/TEN overlap 
and TEN), the absence of mortality in our study was 
compatible with up-to-date data [19].

The limitations of this study include its retrospective 
nature, not predicting the prognosis with SCORTEN 
and the heterogeneous treatment protocol, which 
makes it difficult to compare treatment responses.

Antibiotics, anticonvulsants and/or NSAIDs were 
most common drugs associated with SJS/TEN 
in our population. Besides prompt cessation of 
suspected drug, early initiation of medium dose 
corticosteroids and/or IVIG seem to have a positive 
effect on the management of SJS/TEN.
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