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. A substantial amount of research
has been published on different
epidemiologic aspects of the Stevens-
Johnson syndrome (SJS) and toxic
epidermal necrolysis (TEN). However,
epidemiologic studies in Iran are scarce.

. To the best of our knowledge, the
present study is one of the few large-
scale investigations in Iran on various
epidemiological features of SJS and
TEN diseases such as causative
drugs, underlying diseases, duration of
hospitalization, and types of treatment.
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Abstract

The Stevens-Johnson syndrome (SJS) and toxic epidermal
necrolysis (TEN) are two ends of the spectrum of severe
immunobullous state characterized by keratinocyte apoptosis.
The present study aimed to draw attention to various
epidemiological features of SJS and TEN diseases such as
causative drugs, underlying diseases, duration of hospitalization,
and types of treatment. The records of all patients with the
diagnosis of SJS, TEN, and SJS/TEN overlap during 2010-2015
were retrospectively reviewed. The records belonged to patients
who were admitted to the Dermatology Tertiary Referral Center
of Shahid Faghihi Hospital affiliated to the Shiraz University of
Medical Sciences, Shiraz, Iran.

From a total of 97 patients with such skin disorders, we identified
SJS in 89 (91.8 %), TEN in 5 (5.1%), and SJIS/TEN overlap in
3 (3.1%) patients. The most commonly consumed drug was
Lamotrigine (21.6%) and the most common drug category was
anticonvulsants (46.4%). In line with many studies, especially
in Iran, Lamotrigine and anticonvulsant drugs were the most
common causative drug and epilepsy was the most common
underlying disease. Patients with SJS/TEN overlap or TEN were
treated with combination therapy, whereas SJS patients received
systemic corticosteroids.
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Introduction

The Stevens-Johnson syndrome (SJS) and toxic epidermal
necrolysis (TEN) are two ends of the spectrum of severe
immunobullous state, with long-term morbidity and high mortality,
characterized by keratinocyte apoptosis.' Multiple organs may be
involved in these conditions. In TEN, epidermal loss influences
more than 30% of the total body surface, while SJS involves
less than 10% of the body surface area. SJS/TEN overlap is
characterized by epidermal detachment and the detachable
skin between 10%-30%.2 SJS and TEN are primarily diagnosed
clinically and can also be confirmed by histopathology. SJS/
TEN are rare diseases and their incidence rate in Europe and
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the USA is approximately 2 to 3 per million
population per year.’[Schopf, 1991 #8] The
risk of mortality in SJS is generally below 5%,
while in TEN it is estimated to be 30%-50% in
the acute phase of the illness.* While there are
different causes for the skin disease, such as
infections and malignancy, medication is the
main cause.® Although a substantial number of
drugs can cause SJS and TEN, some of the
most common drugs associated with these skin
diseases are anticonvulsants, antibiotics (mainly
sulfonamides), non-steroidal anti-inflammatory
drugs (NSAIDs), and allopurinol.® Management
of SUS/TEN includes immediate recognition and
withdrawal of the causative drug(s), initiation of
supportive care, and administration of specific
drugs such as systemic steroids and intravenous
immunoglobulin (IVIG).” A substantial amount
of research has been published on different
epidemiologic aspects of SUS and TEN. However,
to the best of our knowledge, epidemiologic
studies in Iran are scarce. Note that the number
of cases in our study in comparison with others
was relatively considerable.

The present study aimed to draw attention to
various epidemiological features of SJS and TEN
diseases such as causative drugs, underlying
diseases, duration of hospitalization, and types
of treatment.

Patients and Methods

The records of all patients with the diagnosis
of SJS, TEN, and SJS/TEN overlap during
2010-2015 were retrospectively reviewed. The
records belonged to patients who were admitted
to the Dermatology Tertiary Referral Center of
Shahid Faghihi Hospital affiliated to the Shiraz
University of Medical Sciences, Shiraz, Iran. The
study was approved by the Ethics Committee of
Shiraz University of Medical Sciences, Shiraz,
Iran (code: ir.sums.med. rec.1395.s154).

A total of 97 SJS/TEN patients with hospital
records were included in the study. The diagnosis
of these patients was mainly based on clinical
signs and symptoms, and in a few cases, a skin
biopsy was done to rule out any other conditions.
Detached and detachable skin >30% of the total
body surface was labeled as TEN, <10% as
SJS, and between 10% and 30% as SJS/TEN
overlap. From the records, patients’ admission
and progress notes, charts, examination results,
and treatments were retrospectively evaluated.
The following details were recorded in our data
gathering form: demographic data, duration of
hospitalization, history of causative drug intake,
time of drug consumption before the onset of
symptoms, and type of treatment. The score for
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toxic epidermal necrosis (SCORTEN) was also
recorded. The most probable causative drug(s)
that had been prescribed within four weeks
before the onset of symptoms was considered
as causative drugs.

Descriptive statistics were reported as
mean+SD or frequency (%) for quantitative and
qualitative data, respectively. The association
between the two categorical variables was
assessed using the chi-square or the Fisher’s
exact test, where appropriate, and non-
parametric Kruskal-Wallis test was used to test
quantitative variables among the three types of
disorders. Statistical analysis was performed
using the SPSS software (version18.0) and
P<0.05 was considered statistically significant.

From a total of 97 patients with such skin
disorders, we identified SJS in 89 (91.8 %),
TEN in 5(5.1%), and SJS/TEN overlap in
3 (3.1%) patients. The mean age of the patients
was 38.7£17.9, 44.4+13.3, and 40.3+2.5 in
patients with SJS, TEN, and SJS/TEN overlap,
respectively. The number of female patients was
56 (90.3%) in the SJS, 3 (4.8%) in the TEN, and
3 (4.8%) in the SJS/TEN overlap categories.
The number of male patients was 33 (94.3%)
in the SJS and 2 (5.7%) in the TEN categories.
Age (P=0.53) and sex (P=0.71) did not have a
significant role in any category. The SCORTEN
score for most (3 out of 5) of the TEN patients
was 4 and for the other patients was 1 and 2.
The mean age of the patients was 39+17.4 and
they were mostly (63.9%) female.

The Fisher’s exact test showed that there
was no association between sex and the type
of disorder (P=0.71). The Kruskal-Wallis test
indicated that the age of patients among the
above-mentioned categories was not significantly
different (P=0.53) (table 1). Also, there was no
relationship between the period between drug
consumption, and the onset of symptoms and
type of skin disorder (P=0.51).

Duration of hospitalization in patients
with  TEN was 21.8+13.1 days, which was
significantly higher than that of the patients with
SJS or SJS/TEN overlap disorder (P<0.001).
Dunn’s test confirmed that all the pairwise
differences between the three types of diseases
were statistically significant. Besides, regarding
treatment allocation, the patients with SJS
disorder were more likely to receive steroids as
the main treatment. However, almost all patients
with SJS/TEN overlap and TEN disorders
received the combination therapy of systemic
steroids and IVIG (table 1).
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Lamotrigine (21.6%) was the most commonly
consumed drug, and among the drug categories,
anticonvulsants (46.4%) were the most common
category. Also, 11 (11.3%) and 10 (10.3%) of the
patients had a history of carbamazepine and
ciprofloxacin, respectively. In the cephalosporin
category, penicillin (9.3%) was ranked first,
followed by amoxicillin (5.2%) and ceftriaxone
(5.2%). In the anticonvulsant category, after
lamotrigine, carbamazepine (10.3%), phenytoin
(9.3%) and phenobarbital (4.1%) were ranked
last. Ciprofloxacin (10.3%) was the most
consumed drug in other antibiotics categories
(table 2). Moreover, there was no association
between the consumption of lamotrigine and the
type of skin disorder (P=0.50).

In the present study, lamotrigine was found to
be the most commonly consumed drug, followed
by carbamazepine and ciprofloxacin. Also,
anticonvulsants were the most popular drug
category followed by antibiotics. The latter is in
line with previous studies carried out in Iran.?®°
In a study in Tehran (Iran), Rahmati-Roodsari
and colleagues reported anticonvulsant drugs

and antibiotics as the most common drugs.®
Another survey in Isfahan (Iran) supported
our results and reported anticonvulsants and
antibiotics as the common drug categories and
lamotrigine and carbamazepine as the most
common drugs that contributed to SJS and TEN,
respectively.® However, a few other studies have
reported different results. Some studies reported
sulfonamide as the most common drug." In
a recent survey, Wang and Mei suggested
antibiotics as the main causative drug category.®
Our results indicated that NSAIDs were the third
most frequent causative drug group. Thisisinline
with many other studies that reported NSAIDs
after antibiotics and anticonvulsants as one of
the most common causative drug groups.? Other
new drugs could also be reported in the future.
For instance, a recent study reported a pediatric
case of SJS who had received Oxcarbazepine.®

We found that the most common underlying
disease among patients was epilepsy followed
by hypertension, hypersensitivity, DM, and brain
tumor. However, some studies have stated other
underlying diseases in SJS/TEN patients. In a
nationwide retrospective study of 1,811 inpatient
cases with SJS, the underlying diseases that led
to a higher mortality were cirrhosis and metastatic

Table 1: Patients’ clinical findings and kind of treatment

Characteristic SJS (n=89) Overlap (n=3) TEN (n=5) P
Duration of hospitalization 7.4 (4.8) 13.0 (6.1) 21.8 (13.1) <0.001*
Time of drug consumption to onset of symptoms 12.2 (10.7) 15(7.2) 11.4 (10.4) 0.51*
Treatment
Steroid 81(91.0) 1(33.3) 0(0) <0.001%*
Mix 8(9.0) 2 (66.7) 5(100)

*Kruskal-Wallis test; 'Chi-square test

Table 2: Causative drug of SUS*/TENT at Shiraz Shahid Faghihi Hospital

Category Drug Frequency (%) Category Drug Frequency (%)
NSAID 9(9.3) Herbal 1(1.0)
Cephalosporin Penicillin 9(9.3) Other antibiotics Doxycycline 3(3.1)
Amoxicillin 5(5.2) Cotrimoxazole 2(2.1)
Coamoxiclave 1(1.0) Sulfasalazine 5(5.2)
Cephalexin 2(2.1) Metronidazole 2(2.1)
Ceftriaxone 5(5.2) Ciprofloxacin 10 (10.3)
Cefazolin 0 (0) Ofloxacin 1(1.0)
Cefixime 3(3.1) Gentamycin 2(2.1)
Total 25 (25.8) Total 25 (25.8)
Anticonvulsant Carbamazepin 11 (11.3) Other drugs Finasteride 1(1.0)
Depakine 3(3.1) Allopurinol 3(3.1)
Acetazolamide 1(1.0) Alprazolam 1(1.0)
Phenytoin 9(9.3) Fluconazole 2(2.1)
Phenobarbital 4(4.1) Vincristine 1(1.0)
Lamotrigine 21 (21.6) Unknown 1(1.0)
Total 49 (50.5) Total 9(9.3)

*Stevens-Johnson syndrome; TToxic epidermal necrolysis
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diseases." In a large longitudinal observational
study, Frey and colleagues found that there was
comorbidity between SJS/TEN and some other
diseases such as pre-existing depression, lupus
erythematosus, chronic kidney disease, recent
pneumonia, and active cancer. However, they
considered the confounding factors like drug
use.'

The mean age of the patients in our study
was 39+17.4 years and most (63.9%) of them
were female. The mean age was slightly higher®
or slightly lower® than some other studies.
However, most investigations have reported
that these skin diseases are more common in
women.® Also, there was no association between
sex and the type of these skin disorders, which
is in line with a previous survey in Iran.®

The duration of hospitalization in TEN patients
was significantly higher than that of the patients
with SJS or SJS/TEN overlap. This seems to be
logical and can be justified by the fact that TEN
patients had a more severe clinical presentation
and a larger total body surface involvement
than others. As a direct result, these patients
required a longer period of hospitalization.
Besides, we found that patients with SJS were
treated with steroids, but almost all of those with
SJS/TEN overlap or TEN received combination
therapy (corticosteroids and IVIG together).
Among different treatments for SJS/TEN, the
most universally accepted intervention for
SJS/TEN is supportive care.’™ Other common
adjuvant therapies are systemic corticosteroids,
IVIG, tumor necrosis factor (TNF) inhibitors
(e.g. Etanercept, Infliximab, and Thalidomide),
Cyclosporine A, and combination therapy (IVIG,
corticosteroids, and plasmapheresis)."* However,
at our center, we treated the patients mainly
with systemic corticosteroids or combination
therapies of IVIG and systemic corticosteroids.
IVIG has an influential role in the management
of these diseases. A meta-analysis with meta-
regression of observational studies revealed
that IVIG at dosages of 22 g/kg significantly
decreased the mortality rate in SJS or TEN."™ On
the other hand, a recent review article revealed
that the supporting data of combination therapies
of corticosteroids and IVIG are equivocal and
require further investigation.”® Additionally, a
few recent research studies indicated new
therapeutic methods. For instance, Ma and
colleagues proposed a novel technique for
amniotic membrane transplantation in acute
SJS."® Therefore, further studies may develop
novel treatment methods.

The main limitation of the present study was
due to the quality of the hospital records. Some
physicians’ notes were illegible or incomplete.
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We might also have missed out certain data
or did not record the underlying diseases.
Further studies with larger sample sizes are
recommended.

Conclusion

There are some differences between the
epidemiological features of SJS and TEN
diseases. In line with many studies, particularly
in Iran, lamotrigine and anticonvulsants were the
most common causative drugs, and epilepsy
was the most common underlying disease. In
addition, patients with SUS/TEN overlap or TEN
were treated with combination therapy, whereas
SJS patients received systemic corticosteroids.

Acknowledgment

The present manuscript was extracted from
the medical doctorate thesis by Dr. Roghayeh
Talebi. The study was financially supported by
Shiraz University of Medical Sciences, Shiraz,
Iran (grant number: 10422).

Conflict of Interest: None declared.

References

1. Letko E, Papaliodis DN, Papaliodis GN,
Daoud YJ, Ahmed AR, Foster CS. Stevens-
Johnson syndrome and toxic epidermal
necrolysis: a review of the literature. Ann

Allergy Asthma Immunol. 2005;94:419-36.

doi: 10.1016/S1081-1206(10)61112-X. PubMed

PMID: 15875523.

Loboda J, DudzikA, Chomyszyn-Gajewska M.

[Stevens-Johnson Syndrom and Toxic

Epidermal Necrolysis--based on literature].

Przegl Lek. 2015;72:35-7. PubMed PMID:

26076576.

Wong A, Malvestiti AA, Hafner Mde F.

Stevens-Johnson syndrome and toxic

epidermal necrolysis: a review. Rev

Assoc Med Bras (1992). 2016;62:468-73.

doi: 10.1590/1806-9282.62.05.468. PubMed

PMID: 27656858.

Abood GJ, Nickoloff BJ, Gamelli RL.

Treatment strategies in toxic epidermal

necrolysis syndrome: where are we

at? J Burn Care Res. 2008;29:269-76.
doi: 10.1097/BCR.0b013e31815f3658. PubMed

PMID: 18182932.

5. Wang L, Mei XL. Retrospective Analysis
of Stevens-Johnson Syndrome and Toxic
Epidermal Necrolysis in 88 Chinese Patients.
Chin Med J (Engl). 2017;130:1062-8.
doi: 10.4103/0366-6999.204929. PubMed

n

I

B

Iran J Med Sci July 2018; Vol 43 No 4



10.

11.

Epidemiology of Stevens-Johnson syndrome and toxic epidermal necrolysis

PMID: 28469101; PubMed Central PMCID:
PMCPMC5421176.

Kohanim S, Palioura S, Saeed HN,
Akpek EK, Amescua G, Basu S, etal.
Stevens-Johnson Syndrome/Toxic Epidermal
Necrolysis--A Comprehensive Review and
Guide to Therapy. |. Systemic Disease.
Ocul Surf. 2016;14:2-19. doi: 10.1016/j.
jt0s.2015.10.002. PubMed PMID: 26549248.
Harr T, French LE. Toxic epidermal
necrolysis and Stevens-Johnson syndrome.
Orphanet J Rare Dis. 2010;5:39. doi:
10.1186/1750-1172-5-39. PubMed PMID:
21162721; PubMed Central PMCID:
PMCPMC3018455.

Mokhtari F, Nikyar Z, Naeini BA, Esfahani AA,
Rahmani S. Adverse cutaneous drug
reactions: Eight year assessment in
hospitalized patients. JRes Med Sci.
2014;19:720-5. PubMed PMID: 25422656;
PubMed Central PMCID: PMCPMC4235091.
Rahmati Roodsari M, Gorgzadeh L, Zali H.
Cause, clinical course and complications in
patients with Stevens-Johnson syndrome
and Toxic Epidermal Necrolysis. Res Med.
2013;36:66-71.

Beken B, Can C, Orencik A, Can N,
Yazicioglu M. Oxcarbazepine-induced Stevens-
Johnson syndrome: a pediatric case report.
Oxf Med Case Reports. 2017;2017:0mx028.
doi: 10.1093/omcr/omx028. PubMed PMID:
28580160; PubMed Central PMCID:
PMCPMC5451893.

Ezaldein H, Totonchy M, Chow C, Samuel A,

Iran J Med Sci July 2018; Vol 43 No 4

12.

13.

14.

15.

Ventura A. The effect of comorbidities
on overall mortality in Stevens- Johnson
Syndrome: an analysis of the Nationwide
Inpatient Sample. Dermatol Online J.
2017;23. PubMed PMID: 28541871.

Frey N, Jossi J, Bodmer M, Bircher A,
Jick SS, Meier CR, et al. The Epidemiology
of Stevens-Johnson Syndrome and Toxic
Epidermal Necrolysis in the UK. J Invest
Dermatol. 2017;137:1240-7. doi: 10.1016/].
jid.2017.01.031. PubMed PMID: 28202399.
Schneider JA, Cohen PR. Stevens-
Johnson Syndrome and Toxic Epidermal
Necrolysis: A Concise Review with a
Comprehensive Summary of Therapeutic
Interventions  Emphasizing  Supportive
Measures. Adv Ther. 2017;34:1235-44.
doi: 10.1007/s12325-017-0530-y. PubMed
PMID: 28439852; PubMed Central PMCID:
PMCPMC5487863.

Barron SJ, Del Vecchio MT, Aronoff SC.
Intravenous immunoglobulin in the treatment
of Stevens-Johnson syndrome and toxic
epidermal necrolysis: a meta-analysis with
meta-regression of observational studies. Int
J Dermatol. 2015;54:108-15. doi: 10.1111/
ijd.12423. PubMed PMID: 24697283.

Ma KN, Thanos A, Chodosh J, Shah AS,
Mantagos IS. A Novel Technique for Amniotic
Membrane Transplantation in Patients
with Acute Stevens-Johnson Syndrome.
Ocul Surf. 2016;14:31-6. doi: 10.1016/j.
jt0s.2015.07.002. PubMed PMID: 26387869.

425



