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Abstract

Introduction: Stevens Johnson Syndrome (SJS) and Toxic Epidermal Necrolysis (TEN) are rare cases but can be life-
threatening if not immediately treated. Basic knowledge about SJS and TEN is crucial for doctors so the incidence can be
prevented, however the study about SJS and TEN in Indonesia is still minimal. Thus, we aim to analyze the risk factors
for SJS and TEN in Dr. Soetomo General Hospital Surabaya period of 2017-2020. Methods: This was a retrospective
analytical observational study with case control design using total sampling from medical records data in 2017-2020. Risk
factors for sex, age, infection, and comorbidities were analyzed with bivariate and multivariate analysis. Results: From a
total 28 sample cases, most sex was man (53.57%), but there was no significant effect against SJS/TEN (p=1.000). Most
ages were 26-45 & 46-65 years (39.29%). There was no significant effect between age and SIS/TEN (p=0.789). Infection
that was reported only pneumonia (21.43%) and apparently there was significant correlation against SIS/TEN (p=0.023).
Highest comorbidity was conjunctivitis (25%). Highest number of drugs suspected to cause SIS/TEN was carbamazepine
(20%), paracetamol (20%), and phenytoin (15.56%). Conclusion: Sex, age, infection, and comorbidities are risk factors
for SJS and TEN, however in this study, factor that influence the occurrence of SIS/TEN is infection by Mycoplasma
pneumoniae.
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1. Introduction

Stevens Johnson Syndrome (SJS) and Toxic Epidermal Necrolysis (TEN) are severe hypersensitivity
reactions characterized by bullae in the skin and mucous membrane erosion. Those are classified as the same
disease but distinguished based on the extent of the epidermal damage (<10% for SJS, 10-30% for overlap
SJS-TEN, >30% for TEN). Etiology is unclear but the main factor is reaction to medication such as
anticonvulsants, allopurinol, antibiotics, & NSAIDs [1]. According to UK-based Clinical Practice Research
Datalink, from 551 validated SIS/TEN cases in the period 1995-2013, the incidence of SIS/TEN is 5.76 cases
per million person per year with most cases occurring in patients aged 1-10 years and >80 years [2]. Another
research showed that the incidence rate of SJS is 5 cases per million person per year and TEN is 2 cases per
million person per year [3]. A similar study conducted in Indonesia reported that there are 35 SJS cases and 3
TEN cases in Dr. Mohammad Hoesin Central General Hospital Palembang from 2006-2008 and 22 SJS cases
in Dr. M. Djamil Central General Hospital Padang from 2010-2011 [4,5]. SJS and TEN are rare cases, but the
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mortality rate is high, ranging from 25-70% and found higher in older age (>50 years) due to several factors
such as comorbidity. Although the mortality rate in children was lower, the long term complication was more
often. Complications that frequently occur are sepsis, pneumonia, kidney failure, and complication of the eye.
The incidence risk of SIS/TEN is found higher in women than in men with ratio 3:2 and the risk can increase
in autoimmune/HIV sufferers [6,7]. If the risk factor is greater, the possibility and severity of SIS/TEN is
bigger. Until now, especially in Indonesia, only few studies identified these risk factors because of the rare
cases. Thus, we conducted this study to take precautionary steps in susceptible patients.

2. Methods

This study had been approved by Dr. Soetomo General Hospital Surabaya through ethical clearance. This
study was a retrospective analytical observational study with a case control design that was conducted in Dr.
Soetomo General Hospital Surabaya from October 2020 until March 2021. Data were collected secondary
from medical records using total sampling. The population of this study was patients that were being treated
in Dr. Soetomo General Hospital Surabaya period January 2017-December 2020. The inclusion criteria for
sample of case were all hospitalized patients with diagnosis of SJS (L51.1)/TEN (L51.2)/Overlap SJS-TEN
(L51.3) according to International Classification of Disease 10 (ICD-10), while for the sample of control were
all hospitalized patients with diagnosis besides SIS/TEN/Overlap SJS-TEN and had a medication history
similar to the sample of case. Subjects were excluded if the medical record data is incomplete. We recorded
all data on sex, age, medication history, history of infection, and comorbidity as the risk factors then data were
processed using IBM SPSS Statistics ver. 23. The risk factors analyzed in bivariate analysis using chi-square
test and multivariate analysis. P value of <0.05 considered as significant.

3. Results

In 2017-2020, 29 SJS patients (82.86%) and 3 TEN patients (17.14%) were hospitalized in Dermatology
and Venereology Inpatient Installation Dr. Soetomo General Hospital Surabaya and there was no patient of
overlap SJS-TEN (Table 1). From a total of 35 cases, there were 7 incomplete medical records so the sample
of cases that will be analyzed in this study were 28 cases that met the inclusion criteria. Thus, the number of
control samples was adjusted with the case samples with ratio 1:1, so the total sample is 56 cases.

Table 1. The number of SJS and TEN cases

Diagnosis Number of cases (n) Percentage (%)
SJS 29 82.86
TEN 6 17.14
Overlap SJS-TEN 0 0

Total 35 100

Characteristics of the subject are shown in Table 2. There was male predominance in both groups, with 15
men & 13 women in the case group and 16 men & 12 women in the control group. Most ages in case group
were 26-45 & 46-65 years, while in control group was 46-65 years.
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Table 2. Characteristics of the subject

o Case Control
Characteristics

Frequency (n) Percentage (%) Frequency (n) Percentage (%)

Sex
Men 15 53.57 16 57.14
Women 13 46.43 12 42.86
Age (years)
0-5 0 1 3.57
6-11 0 3 10.71
12-25 6 21.43 9 32.14
26-45 11 39.29 4 14.29
46-65 11 39.29 10 35.71
>65 0 0 1 3.57

Although the male prevalence was higher in both groups, there was no statistically significant correlation.
It was analyzed using chi-square test and the result can be seen on Table 3.

Table 3. Correlation between sex and SJS/TEN

Sex Case, n (%) Control, n (%) p-value
Men 15 (53.57) 16 (57.14)

1.000
Women 13 (46.43) 12 (42.86)

As mentioned before, children and elderly can increase the severity risk, therefore the age variable was
analyzed using chi-square test as shown in Table 4. However, there was no statistically significant difference.

Table 4. Correlation between age and SJIS/TEN

Age Case, n (%) Control, n (%) p-value
<10 or >40 years 13 (46.43) 15 (53.57) 0.789
10-40 years 15 (53.57) 13 (46.43) '

Infection by Mycoplasma pneumoniae, bacteria causing pneumonia, was also the risk factor for SJS/TEN.
As seen on Table 5, this study found there were 7 (25%) SJS/TEN patients that suffered pneumonia, but there
was only 1 (3.57%) non-SJS/TEN patients that suffered pneumonia. A significant difference was found when
the binary logistic regression test was performed although the result was weak with OR 0.111 (95% CI 0.013-
0.975, p=0.047).
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Table 5. Correlation between infection and SIS/TEN

95% ClI
Infection Case, Con;rol, OR p-value
n (%) n (%) Lower Upper
Pneumonia 7 (25) 1(3.57) 0.111 0.013 0.975 0.047

The most common comorbidities observed in this study were hypertension, diabetes mellitus, epilepsy,
conjunctivitis, stroke, kidney failure, and also brain tumor as elaborated in Table 6. Each patient can have
more than one comorbid. Generally, prevalence of hypertension, diabetes mellitus, epilepsy, and stroke were
higher in the case group than in the control group, but when the binary logistic regression test was performed,
there was no significant difference. There were 7 patients (25%) of SJS/TEN and 1 patient (3.57%) of non-
SJS/TEN which had conjunctivitis. A statistically significant difference was found in these groups (p=0.047),
however the conjunctivitis patients’ risk of experiencing SJS/TEN was low with OR 0.111 (95% CI 0.013-
0.975). Meanwhile, kidney failure and brain tumor patients’ risk of experiencing SJIS/TEN was high with OR
1.000, but the result was statistically insignificant (p=1.000), maybe due to the few samples and equal
prevalence between case and control.

Table 6. Correlation between comorbidity and SIS/TEN

Comorbid Case, Control, OR o p-value
n (%) n (%) Lower Upper
Hypertension 6 (21.43) 2(7.14) 0.282 0.052 1.541 0.144
Diabetes mellitus 5 (17.86) 1(3.57) 0.170 0.019 1.565 0.118
Epilepsy 5(17.86)  2(7.14) 0.354 0.063 2.002 0.240
Conjunctivitis 7(25) 1(3.57) 0.111 0.013 0.975 0.047
Stroke 5 (17.86) 0(0) 0.000 0.000 - 0.999
Kidney failure 2(7.14)  2(7.14) 1.000 0.131 7.644 1.000
Brain tumor 2(7.14) 2(7.14) 1.000 0.131 7.644 1.000

A total of 45 suspected drugs causing SIS/TEN were obtained because each patient might be prescribed
more than one drug. Number of cases with assumption of one suspected drug were 12 (34.29%), with
assumption of several drugs were 16 (45.71%), while there were 7 (20%) cases where the medication history
was unclear/unknown. Table 7 showed that the suspected drugs were anticonvulsants (n=20; 44.44%),
NSAIDs (n=16; 35.56%), antibiotics (n=8; 17.78%), and antigout (n=1; 2.22%). Most common drug from
anticonvulsants were carbamazepine (n=9; 20%) and phenytoin (n=7; 15.56%), from NSAIDs were
paracetamol (n=9; 20%) and mefenamic acid (n=5; 11.11%), and from antibiotics were ciprofloxacin (n=3;
8.89%)

Table 7. Suspected drugs causing SIS/TEN

Drug classes Frequency (n) Percentage (%)
Anticonvulsants 20 44.44
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Carbamazepine 9 20
Phenytoin 7 15.56
Valproic acid 2 4.44
Clobazam 1 2.22
Gabapentin 1 2.22
NSAIDs 16 35.56
Paracetamol 9 20
Mefenamic acid 5 1111
Ibuprofen 2 4.44
Antibiotics 8 17.78
Ciprofloxacin 4 8.89
Cefadroxil 2 4.44
Cefixime 1 2.22
Erythromycin 1 2.22
Antigout 1 222
Allopurinol 1 222
Total 45 100

4. Discussion

This study involved 29 (82.86%) SJS patients, 6 (17.14%) TEN patients, and no overlap SJS-TEN
patients. Most of the research studying this disease also showed a similar case proportion [7,8]. Previous
study by Yang et al. reported the highest case was SJS with 938 patients (80.38%) then followed by TEN with
229 patients (19.62%) [9].

In line with several studies, although men population was higher than women [3,10], there was no
correlation between male sex and SIS/TEN [11]. Otherwise, a study by Velasco Tirado et al. stated that there
was correlation between male sex and SJS/TEN [12]. Actually most research found that the higher population
was women [13,14,15]. A research in Egypt reported that women were 2x more susceptible to have SJIS/TEN
and it was associated with estrogen deficiency. This is supported by the fact that SJS most frequently occurs
in the perimenopause period in women and an experiment using mice with normal levels of estrogen showed
a suppression of the development of SJS, while mice with less than normal levels of estrogen by given the act
of ovariectomy showed a condition that mimicked SJS [16]. Another study also found women predominance
but there was no correlation to SJS/TEN [17]. Distribution of sex was highly varied in SJIS/TEN cases. In
contrast to those studies, Tan & Tay reported the same ratio between men and women [18], so there was no
correlation between sex and SJS/TEN [19].

This study found the youngest age of SIS/TEN patients was 16 years and the oldest was 65 years.
Distribution of age with highest proportion was 26-45 & 46-65 years, similar to the previous studies that most
distribution was 25-44 years in Dr. Soetomo General Hospital Surabaya & 20-49 years in UK [15,2].
Although the risk factor was young and old age [6,7], our study found a dominance in the middle age (10-40
years). However, there was no correlation to SIS/TEN which is relevant to a study in Kenya [17]. This result
was possible because SJS/TEN could happen in all ages [9].
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Infection by Mycoplasma pneumoniae showed a correlation with SIS/TEN. A study in Japan reported
from a total of 257 SJS/TEN patients, 47.5% of them had infection and the 3.3% was pneumonia. Infection,
especially pneumonia, can increase the incidence and mortality of SIS/TEN but the pathophysiology was still
unclear so further research should be conducted [20,21]. There was an assumption that it involved the role of
T cell. CD4 T cell could prevent the life-threatening skin damage, while CD8 T cell could trigger the
secretion of granulysin and FasL that could induce keratinocyte apoptosis. Infection could affect the balance
of CD4 & CD8 T cells so it can result in unintended immune response. Hence, infection could worsen the
development of SIS/TEN [20,22]. Infection by viruses commonly found as well, particularly HIV. Rzany et
al. reported that patients with AIDS were 1000x more at risk of experiencing severe skin eruption [23]. The
suspected mechanism was multifactorial, such as polypharmacy in HIV/AIDS management, immune
dysregulation, and metabolism of certain drugs [24]. Unfortunately there were no results for HIV testing in
this study because the test was not routinely performed, so we could not identify its correlation with SIS/TEN.

Most common comorbids were conjunctivitis, hypertension, diabetes mellitus, and epilepsy, but only
conjunctivitis that correlated with SJS/TEN. Similar results stated by Sousa-Pinto et al. that most common
comorbids were hypertension followed by diabetes mellitus and both were not correlated with SJIS/TEN [8].
Recent study in India reported there were 81.48% SJS/TEN patients that experienced conjunctivitis [25]. The
mechanism involved the role of granulysin, the cytotoxic granules produced by CD8 T cell and NK cell.
There was plenty of granulysin in SIS/TEN patients. An increase in granulysin concentration was triggered by
the activation of CD8 T cell or acute viral infection, which could lead to keratinocyte apoptosis or other tissue
damage that generate a unique clinical presentation in SJS/TEN such as conjunctivitis [26]. In fact,
conjunctivitis was one of the ophthalmic manifestations of SJIS/TEN, not a comorbid. But, according to the
data explanation on the medical records, conjunctivitis in those patients categorized as a secondary diagnosis,
not as a diagnosis of complication so conjunctivitis was categorized as comorbid in this study. This could
happen due to the possibility of misclassification bias during the process of data input.

The suspected drugs in this case were anticonvulsants, NSAIDs, antibiotics, antigout, and most other
studies reported the same [13,14,27]. Drugs were the most common causative factor for the incidence of
SJS/TEN and at least 200 drugs had been reported to be related to the disease onset [7,28]. This highlighted
the importance of giving prescriptions carefully.

Our study has several limitations. First, the samples were relatively small because of the rare cases of
SJS/TEN itself. Second, this study was conducted only in Dr. Soetomo General Hospital Surabaya so it can
not widely describe the SJS/TEN cases.

5. Conclusion

This study concluded that sex and age are not significantly correlated to the incidence of SJS and TEN.
However, this study found that infection, especially by Mycoplasma pneumoniae, is significantly correlated to
the occurrence of SJS and TEN. Further research with greater sample size and more detailed discussion on
each variable should be conducted to give a better description of the risk factors for SJS and TEN.
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