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ABSTRACT

Introduction: This study analysed the causative
factors and clinical characteristics of acute and
chronic ocular sequelae of Stevens-Johnson
syndrome and toxic epidermal necrolysis (SJS/
TEN) treated at a large third-referral centre in a
developed country (Hungary) over a 15-year
period.

Methods: This was a retrospective review of
patients with acute and/or chronic SJS/TEN who
were managed between 2006 and 2020 at the
Department of Ophthalmology of Semmelweis
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University in Budapest, Hungary. For each sub-
ject, clinical data, including patient demo-
graphics, clinical history, causative agents of
SJS/TEN, and conservative and surgical treat-
ment details, were reviewed.

Results: Ninety-six eyes of 48 patients were
included (28 female; 58.3%); the age at disease
onset was 32.1 £+ 22.4 years. The most common
causative factors were medicines (n = 36;
75.0%). Among these drugs, 29.2% were nons-
teroidal anti-inflammatory drugs (NSAIDs)
(n =14), 20.8% were antibiotics (n = 10) and
14.6% were antiepileptic drugs (n=7). In
patients with chronic SJS/TEN, the most com-
monly found ocular sequelae were conjunctival
hyperaemia in 45 (56.3%) eyes, symblepharon
in 38 (47.5%) eyes, trichiasis/distichiasis in 37
(46.3%) eyes, corneal neovascularization in 31
(38.8%) eyes and corneal scarring in 29 (36.3%)
eyes. In patients with chronic SJS/TEN, the most
frequently used topical conservative treatment
included antibiotics in 53 (66.3%) eyes, preser-
vative-free artificial tears in 50 (62.5%) eyes and
topical corticosteroids in 42 (52.5%) eyes of 40
patients. The most frequently performed ocular
surgeries for managing chronic ocular sequelae
in patients with SJS/TEN were epilation for
trichiasis (n=27; 33.8%), cataract surgery
(n=14; 17.5%), entropion surgery (n=12;
15.0%), penetrating keratoplasty (PK) (n =11;
13.8%) and amniotic membrane transplanta-
tion (n = 4; 5.0%).
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Conclusion: Our results suggest that NSAIDs,
antibiotics and antiepileptic drugs are the most
common causative factors for SJS/TEN in Hun-
gary. Like in other countries, in Hungary, the
ocular management of patients with acute and
chronic SJS/TEN is heterogeneous, and most
cases do not follow modern therapeutic
guidelines.

Keywords: Stevens-Johnson syndrome; Toxic
epidermal necrolysis; Ocular surface; Aetiology

Key Summary Points

Nonsteroidal anti-inflammatory drugs,
antibiotics and antiepileptic drugs
represent the most common causative
factors of Stevens—Johnson syndrome and
toxic epidermal necrolysis in Hungary.

However, studies are needed to determine
which SJS/TEN grading system is most
suitable for estimating the prognosis and
clinical course of these rare diseases.

Penetrating keratoplasty alone is not a
curative procedure for people with severe
limbal stem cell deficiency in chronic SJS/
TEN.

Timely surgical interventions, such as
removal of inflammatory debris and
amniotic membrane transplantation as a
patch, combined with the use of
conformers, symblepharon rings or
ProKera within the first 10 days in the
acute stage, are essential to avoid chronic
ocular sequelae of SJS/TEN.

INTRODUCTION

Stevens—Johnson syndrome (§JS) and its severe
form, toxic epidermal necrolysis (TEN), consti-
tute a spectrum of diseases that are life-threat-
ening immunologic dermatological disorders
affecting the skin and mucous membranes [1].
The incidence of SJS/TEN is reported to be

0.93-12.35 per million people [2]. Although SJS
and TEN are rare, they are associated with high
morbidity and mortality rates. Ocular surface
abnormalities are observed in more than 88% of
patients during the acute phase [3]. SJS/TEN are
characterized by epidermal necrolysis and
sloughing, accompanied by active inflamma-
tion of the ocular surface, leading to excessive
epidermal and keratinocyte necrosis [2].

Chronic ocular complications develop in
approximately 30-90% of patients with acute
SJS/TEN and include entropion/ectropion,
trichiasis, lid margin keratinization, meibomian
gland destruction, conjunctival scarring, sym-
blepharon and severe dry eye. Microtrauma
caused by eyelid anomalies leads to corneal
neovascularization, limbal stem cell deficiency,
persistent epithelial defects, conjunctivaliza-
tion, Kkeratinization, scarring, ulceration and
sometimes corneal perforation [4].

The main causative agents of SJS/TEN are
systemic medications, infections and vaccines,
with patterns that vary worldwide [1, 5]. As a
result of the rarity of SJS/TEN, only a few studies
are available on the causes and ocular compli-
cations of SJS/TEN [6-16].

The aim of this study was to provide a com-
prehensive review of the causative factors and
clinical characteristics of patients with acute
and chronic ophthalmic sequelae of SJS/TEN at
a tertiary eyecare centre in a developed country
(Hungary).

METHODS

The present study was approved by the Regional
and Institutional Committee of Science and
Research Ethics of Semmelweis University,
Hungary (number 242/2020) and was per-
formed in accordance with the Declaration of
Helsinki Guidelines for Human Research and its
later amendments.

This retrospective study was undertaken to
analyse the demographic and clinical charac-
teristics of patients with acute and/or chronic
ocular sequelae of SJS/TEN between January
2006 and December 2020 at a tertiary eyecare
centre in the Department of Ophthalmology of
Semmelweis University in Budapest, Hungary.
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Table 1 Patient demographics and baseline characteristics

Total (n = 48) SJS (n = 27) TEN (z =21)  p value

Age of onset (years) 32.1 + 224 32.0 + 214 323 £ 242 0.97
(1-72) (2-70) (1-72)

Gender (male/female) 20:28 13:14 7:14 0.30

Age at first visit at Semmelweis University (years) 437 £ 213 449 £ 219 42.1 £ 209 0.56
(2-81) (2-81) (6-75)

Time between disease onset and first visit at 119 £+ 15.6 125 £ 169 112 £ 14.1 0.72

Semmelweis University (years) (0-56) (0-56) (0-51)

Length of follow-up (months) 62.2 £ 83.3.9 73.6 £ 94.8 47.6 &+ 65.0 0.63
(0-360) (0-360) (0-225)

BCVA (logMAR) 0.73 £+ 0.89 0.77 £ 092 0.67 £+ 0.85 0.92
(3.00-0.00) (3.00-0.00) (2.30-0.00)

BCVA in better eye (logMAR) 0.59 + 0.89 0.73 £ 0.97 042 £ 0.77 0.81
(2.30-0.00) (2.70-0.00) (2.30-0.00)

BCVA in worse eye (logMAR) 1.03 &+ 0.99 1.16 £+ 1.06 0.86 + 0.90 0.92
(3.00-0.00) (3.00-0.00) (2.30-0.00)

Intraocular pressure (mmHg) 147 + 2.8 15.1 &+ 3.0 141 + 2.5 0.31
(10-21) (11-21) (10-20)

Patients first presented with acute or chronic ocular sequelac of SJS/TEN at the Department of Ophthalmology of
Semmelweis University. The data are presented as the means = SDs (minimum-maximum). p values were calculated for
comparisons of the SJS and TEN groups using the Mann—Whitney U test for numeric variables and the chi-square test for

categorical variables. None of the summarized descriptive parameters differed significantly between patients with SJS and

TEN (p > 0.30)

BCVA best corrected visual acuity, N/A4 not applicable, SJS Stevens—Johnson syndrome, TEN toxic epidermal necrolysis

The diagnosis of SJS/TEN was based on der-
matological examination. SJS/TEN was defined
on the basis of the affected total body surface
area (BSA): SJS with less than 20% BSA and TEN
with greater than 20% BSA involvement [2].
During the 15-year study period, 96 eyes of 48
patients were examined at our clinic with a
diagnosis of acute or chronic SJS/TEN; 20
(41.7%) were male, and 28 (58.3%) were female,
with a mean age of 43.7 4+ 21.3 years (range
2-81 years) at first attendance at the tertiary
eyecare centre. There were 27 patients (54 eyes)
with SJS (56.2%) and 21 patients (42 eyes) with
TEN (43.8%).

For each subject, clinical data, including
patient demographics, causative agents, age of
onset, time between onset of SJS/TEN and first
visit at our clinic, clinical history, ocular

involvement, administered topical therapies,
operative details, length of follow-up, age and
best corrected visual acuity (BCVA; Snellen
chart values were converted to logMAR format)
at the first visit and at last follow-up at the
Department of Ophthalmology of Semmelweis
University, were reviewed. The classification of
visual impairment was performed in accordance
with the International Classification of Diseases
(ICD-10) and the revision proposed by the
World Health Organization: blindness referred
to a BCVA worse than 1.3 log MAR.

Statistical analysis was performed using Sta-
tistica 11.0 (StatSoft, Inc., Tulsa, OK, USA). The
data are expressed herein as the mean + stan-
dard deviation (SD). The chi-square test was
used to compare proportions of categorical
variables. For numeric variables, the
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Table 2 Causative agents for SJS/TEN in our analysed subjects, who presented with acute and/or chronic ocular sequelae
of SJS/TEN between January 2006 and December 2020 at the Department of Ophthalmology of Semmelweis University

Causative agents Total (» = 48) SJS (n = 27) TEN (n = 21) p value
N (%) N (%) N (%)

NSAIDS 14 (29.2) 9 (33.3) 5 (23.8) 0.47
Tbuprofen 4(83) 2 (7.4) 2 (9.5) 0.48
Diclofenac 4(83) 2 (74) 2 (95) 0.48
Paracetamol 3 (6.3) 3 (11.1) 0 (0) N/A
Acetylsalicylic acid 3 (63) 2 (7.4) 1 (4.8) 0.49

Antibiotics 10 (20.8) 5 (25.9) 5 (14.3) 0.65
Sulfonamides

Sulfamethoxazole/trimethoprim 3 (6.3) 2 (7.4) 1 (4.8) 0.49
Sulfamethoxypyridazine 2 (4.2) 1(3.7) 1 (4.8) 0.85
Fluoroquinolones

Ciprofloxacin 1(21) 1(37) 0 (0) N/A
Moxifloxacin 1(2.1) 0 (0) 1 (4.8) N/A
Cephalosporins

Ceftriaxone 1(21) 0 (0) 1 (4.8) N/A
Clindamycin 1(2.1) 0 (0) 1 (48) N/A
Penicillins

Amoxicillin/clavulanic acid 1(21) 1(3.7) 0 (0) N/A

Antiepileptic drugs 7 (14.6) 5 (18.5) 2 (95) 0.38
Carbamazepine 3 (63) 3 (11.1) 0 (0) N/A
Lamotrigine 3 (63) 1(37) 2 (95) 0.40
Mephenytoin 1(21) 1(37) 0 (0) N/A

Pyrazolones 5 (10.4) 2 (7.4) 3 (14.3) 0.43
Metamizole 3 (63) 1(37) 2 (95) 0.40
Aminophenazone 2 (42) 1(37) 1 (4.8) 0.85

Allopurinol 4 (8.3) 0 (0) 4 (19.0) N/A

Tetanus vaccine 1(2.1) 0 (0) 1 (4.8) N/A

Streptococcus pyogenes infection 1(2.1) 0 (0) 1 (48) N/A

Unknown 10 (20.8) 8 (29.6) 2 (95) 0.08

p values were calculated for comparisons of the SJS and TEN groups using the chi-square test. Allopurinol was a causative
agent of TEN in 4 (19.0%) subjects; nevertheless, the use of allopurinol did not trigger SJS in any of the analysed subjects
N/A not applicable, NSAIDs nonsteroidal anti-inflammatory drugs, /S Stevens—Johnson syndrome, TEN toxic epidermal

necrolysis
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Table 3 Ophthalmic findings in 80 eyes of 40 patients with chronic sequelac of SJS/TEN and in the SJS and TEN

subgroups
Ophthalmic alterations in chronic SJS/TEN Total (» = 80) SJS (n = 44) TEN (n = 36) P value
N (%) N (%) N (%)

Conjunctival hyperaemia 45 (563) 30 (68.2) 15 (41.7) 0.01°
Symblebharon 38 (47.5) 21 (47.7) 17 (47.2) 0.96
Trichiasis/distichiasis 37 (46.3) 18 (40.9) 9 (52.8) 0.28
Corneal neovascularization 31 (38.8) 16 (36.4) 5 (41.2) 0.62
Corneal scarring 29 (36.3) 16 (36.4) 3 (36.1) 0.26
Ocular surface dryness 27 (33.8) 4 (31.8) 3 (36.1) 0.68
Meibomian gland dysfunction 26 (32.5) 14 (31.8) 12 (333) 0.88
Entropion 13 (16.3) 5 (11.4) 8 (22.2) 0.19
Lid margin or ocular surface keratinization 12 (15.0) 1(23) 6 (167) 0.02
Superficial punctate keratopathy 11 (13.8) 8 (18.2) 3 (8.3) 0.20
Persistent or recurrent corneal epithelial defect 9 (11.3) 7 (15.9) 2 (5.6) 0.14
Glaucoma after SJS/TEN 9 (11.3) 5 (11.4) 4(11.1) 0.96
Cataract 8 (10.0) 5 (11.4) 3 (83) 0.65
Conjunctivalization 7 (8.8) 5 (11.4) 2 (5.6) 0.36
Corneal ulcer 6 (7.5) 4(9.1) 2 (5.6) 0.55
Corneal perforation 6 (7.5) 5 (11.4) 1(28) 0.14
Prosis 5 (6.3) 4(9.1) 1(2.8) 0.24
Lacrimal punctal occlusion 3 (3.8) 0 (0) 3 (83) N/A
Dacryocystitis 3 (3.8) 2 (45) 1(28) 0.67
Polypoidal choroidal vasculopathy 2 (25) 2 (45) 0 (0) N/A
Rhegmatogenous retinal detachment 2 (2.5) 1(23) 1(2.8) 0.88
Endophthalmitis 2 (2.5) 2 (4.5) 0 (0) N/A
Herpetic keratitis 2 (2.9) 0 (0) 2 (5.6) N/A
Blepharospasm 1(13) 0 (0) 1(28) N/A
Carotid cavernous fistula 1(13) 1(23) 0 (0) N/A
Lagophthalmos 1(13) 0 (0) 1(28) N/A
Conjunctival cyst 1(1.3) 0 (0) 1(2.8) N/A
Canaliculitis 1(1.3) 0 (0) 1(2.8) N/A
Filamentary keratitis 1(1.3) 1(2.3) 0 (0) N/A
Protrusio bulbi 1(13) 1 (23) 0 (0) N/A
Asteroid hyalosis 1(13) 0 (0) 1(28) N/A
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Table 3 continued

Ophthalmic alterations in chronic SJS/TEN Total (» = 80) SJS (n = 44) TEN (n = 36) P value
N (%) N (%) N (%)
Orbital lymphoma 1(1.3) 0 (0) 1(2.8) N/A

Conjunctival hyperaemia was documented more often in patients with SJS than in patients with TEN (P = 0.01). p values

were calculated for comparisons of the SJS and TEN groups using the chi-square test
N/A not applicable, SJS Stevens—Johnson syndrome, TEN toxic epidermal necrolysis

*Significant p value (p < 0.05)

Mann-Whitney U test was used to compare the
SJS and TEN groups. To compare the BCVA
values between the first visit and the last
examination at the clinic, the nonparametric
Wilcoxon test was used. A p value lower than
0.05 was considered to indicate statistical
significance.

RESULTS

The descriptive characteristics of the included
subjects are shown in Table 1. None of the
summarized descriptive parameters differed
significantly between patients with SJS and TEN
(p > 0.30). In 10 (20.8%) patients, both eyes
had logMAR BCVA values worse than 1.3,
indicating blindness at the first visit at our
clinic. The BCVA values at the first visit and at
the last examination were 0.73 £+ 0.89 (range
3.00-0.00) and 0.89 + 1.03 (range 3.00-0.00)
logMAR in the complete study population (§JS/
TEN) (p =0.11); 0.77 £ 0.92 (range 3.00-0.00)
vs. 0.99 £ 1.09 (range 3.00-0.00) logMAR in SJS
(p =0.92); and 0.67 £ 0.85 (range 2.30-0.00) vs.
0.75 +£0.93 (3.00-0.00) logMAR in TEN
(p = 0.012).

The causative agents were described in a total
of 36 (75.0%) cases (Table 2). The most com-
mon causative drugs were nonsteroidal anti-in-
flammatory drugs (NSAIDs) (29.2%; n = 14),
antibiotics (20.8%; n =10) and antiepileptic
drugs (14.6%; n = 7). Allopurinol was a causa-
tive agent of TEN in 4 (19.0%) subjects; never-
theless, the use of allopurinol did not trigger SJS
in any of the analysed subjects.

A total of 12 people (25.0%) were examined
in the acute stage of SJS/TEN. Eight eyes of 4
patients (8.3%) treated in both the acute and

chronic stages of SJS/TEN at our clinic. Sixteen
eyes of 8 patients (16.6%) were examined only
at the acute stage and were lost to follow-up for
the chronic stage; thus, 80 eyes of 40 patients
were examined in the chronic stage of SJS/TEN
at Semmelweis University.

Among the 12 patients examined in the
acute phase, 24 eyes (100%) had ocular com-
plications due to acute SJS/TEN: 24 eyes (100%)
had conjunctival hyperaemia, 8 (33.3%) had
pseudomembrane development, 4 (16.7%) had
corneal erosion and 4 (16.7%) had eyelid mar-
gin necrosis.

Patients in the acute stage of SJS/TEN
received topical lubricating eye drops in 22 eyes
(91.7%), tobramycin 3 mg/ml in 18 eyes
(75.0%), dexamethasone 1mg/ml in 10 eyes
(41.7%), levofloxacin 5mg/ml in 6 eyes
(25.0%), fluorometholone 1 mg/ml in 4 eyes
(16.7%) and rifampicin 5 mg/ml in 2 eyes
(8.3%) of 12 patients. Regarding surgical pro-
cedures, 8 eyes (33.3%) of 4 patients underwent
pseudomembrane removal.

Eighty eyes of 40 patients were examined in
the chronic stage of SJS/TEN at our clinic;
among them, 72 eyes (90.0%) of 35 patients had
ocular involvement. The most common chronic
ocular manifestations or sequelae were con-
junctival hyperaemia in 45 (56.3%) eyes, sym-
blepharon in 38 (47.5%) eyes, trichiasis/
distichiasis in 37 (46.3%) eyes, corneal neovas-
cularization in 31 (38.8%) eyes, corneal scars in
29 (36.3%) eyes, dry eye disease in 27 (33.8%)
eyes, meibomian gland dysfunction in 26
(32.5%) eyes, entropion in 13 (16.3%) eyes, lid
margin or ocular surface keratinization in 12
(15.0%) eyes and superficial punctate keratopa-
thy in 11 (13.8%) eyes of the included 80 eyes
(Table 3). Conjunctival hyperaemia  was
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Table 4 Administered topical therapy to manage chronic ocular sequelae of SJS and TEN was applied to 80 eyes of 40
patients with SJS/TEN, SJS or TEN

Topical therapy in chronic SJS/TEN Total (z = 80) SIS (n = 44) TEN (n = 36) p value
N (%) N (%) N (%)
Artificial tears 50 (62.5) 23 (52.3) 27 (75.0) 0.03*
Antibiotics
Aminoglycosides
Tobramycin 3 mg/ml 37 (46.3) 20 (45.5) 17 (47.2) 0.87
Neomycin 5 mg/ml 2 (25) 2 (4.5) 0 (0) N/A
Fortified tobramycin 14 mg/ml 1(13) 0 (0) 1 (2.8) N/A
Fluoroquinolones
Ofloxacin 3 mg/ml 20 (25.0) 12 (27.3) 8 (22.2) 0.60
Levofloxacin 5 mg/ml 20 (25.0) 13 (29.5) 7 (19.4) 0.67
Moxifloxacin 5 mg/ml 9 (11.3) 3 (6.8) 6 (16.7) 0.16
Ciprofloxacin 3 mg/ml 1(1.3) 0 (0) 1(2.8) N/A
Cephalosporins
Cefazolin 50 mg/ml 2 (2.5) 0 (0) 2 (5.6) N/A
Ceftazidime 50 mg/ml 2 (2.5) 2 (45) 0 (0) N/A
Ceftriaxone 50 mg/ml 1(13) 1(23) 0 (0) N/A
Glycopeptides
Vancomycin 25 mg/ml 7 (8.8) 4(9.1) 3 (8.3) 0.90
Rifamycins
Rifampicin 5 mg/ml 2 (2.5) 1 (23) 1 (2.8) 0.88
Immunosuppressants
Corticosteroids
Dexamethasone 1 mg/ml 35 (43.8) 17 (38.6) 18 (50.0) 0.30
Fluorometholone 1 mg/ml 20 (25.0) 12 (27.3) 8 (22.2) 0.26
Prednisolone 5-10 mg/ml 2 (2.5) 2 (45) 0 (0) N/A
Calcineurin inhibitors
Cyclosporine 1 mg/ml 7 (8.8) 3 (6.8) 4 (11.1) 0.49
Autologous serum 2 (25) 2 (45) 0 (0) N/A

Artificial tears were applied more often in patients with TEN than in patients with SJS (p = 0.03). p values were calculated
for comparisons of the SJS and TEN groups using the chi-square test

N/A not applicable, SJS Stevens—Johnson syndrome, TEN toxic epidermal necrolysis

*Significant p value (P < 0.05)
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Table 5 Anamnestic ocular surgeries to manage chronic ocular sequelae of SJS and TEN in 80 eyes of 40 patients with SJS/

TEN, SJS or TEN

Ocular surgeries in chronic SJS/TEN Total (» = 80) SJS (n = 44) TEN (n = 36) p value
N (%) N (%) N (%)
Mechanical epilation/electrolysis for trichiasis 27 (33.8) 11 (25.0) 16 (44.4) 0.06
Cataract surgery 14 (17.5) 9 (20.5) 5 (13.9) 0.44
Entropion surgery 12 (15.0) 6 (13.6) 6 (167) 0.14
Penetrating keratoplasty 11 (13.8) 7 (15.9) 4 (11.1) 0.43
Punctal plug insertion 6 (7.5) 5 (11.4) 1(2.8) 0.14
Amniotic membrane transplantation 4 (5.0) 3 (6.8) 1(2.8) 0.40
Keratoprosthesis implantation 4 (5.0) 1(2.3) 3 (8.3) 0.21
Oral mucosal transplantation 3 (3.8) 2 (4.5) 1(2.8) 0.67
Symblepharon lysis 3 (3.8) 1(23) 2 (5.6) 0.44
Thermal punctal occlusion 3 (3.8) 2 (4.5) 1(2.8) 0.67
Pars plana vitrectomy 3 (3.8) 2 (45) 1(28) 0.67
Cyclophotocoagulation 2 (2.5) 1(23) 1(28) 0.88
Partial tarsorrhaphy 2 (2.5) 1(23) 1(28) 0.88
Lacrimal sac removal 2 (2.5) 2 (4.5) 0 (0) N/A
Enucleation 2 (2.5) 1(23) 1(28) 0.88
Canalicular surgery 2 (2.5) 0 (0) 2 (5.6) N/A
Conjunctival flap surgery 1(13) 1(23) 0 (0) N/A
Conjunctival cyst removal 1(13) 0 (0) 1(2.8) N/A
Dacryocystorhinostomy 1(13) 0 (0) 1(28) N/A
Corneal wound closure due to ocular trauma 1(1.3) 1(2.3) 0 (0) N/A

p values were calculated for comparisons of the SJS and TEN groups using the chi-square test. The percentage of patients
who underwent different ophthalmic surgeries did not significantly differ between patients with SJS and TEN (p > 0.06)
N/A not applicable, §JS Stevens—Johnson syndrome, TEN toxic epidermal necrolysis

documented more often in patients with SJS
than in patients with TEN (p = 0.01).

In patients with chronic SJS/TEN, the most
frequently used topical conservative treatment
included antibiotics in 53 eyes (66.3%), preser-
vative-free artificial tears in 50 (62.5%) eyes and
topical corticosteroids in 42 (52.5%) eyes of 40
patients. Moreover, the most often adminis-
tered topical antibiotics and corticosteroids
were tobramycin (3 mg/ml) (n = 37; 46.3%) and
dexamethasone (1 mg/ml) (n=35; 43.8%)
(Table 4). Artificial tears were applied more

often in individuals with TEN than in individ-
uals with SJS (p = 0.03). In cases of chronic SJS/
TEN, 8 (20.0%) patients received systemic
treatment in the form of systemic corticos-
teroids (n=6; 15.0%), doxycycline (n=4;
10.0%), azathioprine ®m=2; 5.0%) or
mycophenolate mofetil (n=1; 2.5%). Five
patients (12.5%) did not receive any conserva-
tive topical or systemic treatment for chronic
SJS/TEN.

In addition, 29 eyes (36.3%) of 18 patients
(45.0%) with chronic SJS/TEN were treated with

A\ Adis



Ophthalmol Ther (2024) 13:1343-1356

1351

soft bandage contact lenses, 2 eyes (2.5%) of 1
patient (2.5%) were treated with a scleral con-
tact lens and 1 eye (1.3%) of 1 patient (2.5%)
was treated with moisture goggles.

The most frequently performed ocular surg-
eries for managing chronic ocular sequelae in
patients with SJS/TEN were mechanical epila-
tion/electrolysis for trichiasis in 27 eyes
(33.8%), cataract surgery in 14 (17.5%) eyes,
entropion surgery in 12 (15.0%) eyes, penetrat-
ing keratoplasty (PK) in 11 (13.8%) eyes, punc-
tal plug insertion in 6 (7.5%) eyes, amniotic
membrane transplantation in 4 (5.0%) eyes and
keratoprosthesis implantation (KPro) in 4
(5.0%) eyes among 40 patients (Table 5). The
frequency of different ophthalmic surgeries did
not significantly differ between people with SJS
and those with TEN (p > 0.06).

Among the 8 patients (20.0%) who under-
went corneal transplantation, 1 eye (1.3%) had
5, 1 (1.3%) eye had 4, 1 (1.3%) eye had 3, 2
(2.5%) eyes had 2 and 6 (7.5%) eyes had 1 PK
procedure. Three people (7.5%) had PK per-
formed on both eyes. In total, 33 (41.3%) eyes
of 21 (52.5%) patients underwent no ocular
surgery for chronic SJS/TEN.

Among people with acute and chronic SJS/
TEN, the most commonly coexisting systemic
diseases included hypertension (n = 8; 16.7%),
cardiac disease (n=35; 10.4%) and diabetes
mellitus (n = 3; 6.3%) (see Table S1 in the elec-
tronic Supplementary Materials for more
details). Additionally, 3 patients (6.3%) had an
autoimmune disease. The percentage of patients
with different systemic diseases did not signifi-
cantly differ between those with SJS and those
with TEN (p > 0.25).

DISCUSSION

SJS/TEN are rare diseases; nevertheless, there are
no accurate population-based data on their
prevalence. End-stage SJS/TEN often results in
corneal blindness, which seriously impairs
quality of life. Therefore, it is important to
obtain a better understanding of its pathogen-
esis and treatment options to avoid potential
ocular complications as much as possible [2].

We analysed the demographic, aetiological
and clinical details of people with ocular com-
plications of SJS/TEN over a 15-year period at a
tertiary eyecare centre in Hungary. To the best
of our knowledge, this is the first study to report
on the causative agents and clinical character-
istics of patients with acute and chronic oph-
thalmic sequelae of SJS/TEN in detail in
Hungary. Although there is a single study from
the UK [11] reporting on ophthalmic signs in
patients with SJS/TEN, it does not include
detailed information regarding the causative
factors or clinical characteristics of patients
with SJS/TEN.

In our sample, the mean age of SJS/TEN
onset was 32.1 years, which was lower than that
reported in China (45.8 years) [9] but higher
than that reported in Japan (21.5 years) [10], the
UK (24.9 years) [11] and India (28.2 years) [8].

Like China (54.5%) [9], India (55.0%) [8, 12],
Japan (63.6%) [10], Thailand (61.8%) [7] and
the UK (61.9%) [15], our sample (58.3%)
showed a female predominance in people with
SJS/TEN. This may be explained by the fact that
autoimmune diseases appear with a higher
incidence among women than among men, and
SJS/TEN is thought to be associated with chan-
ges in the innate immune system. The X chro-
mosome contains 15 times more genes than the
Y chromosome and  possesses  more
immunoregulatory genes [17]. Therefore, the
greater number of immune-related genes on the
X chromosome increases the risk of mutations.
Moreover, the presence of two X chromosomes
further enhances the risk of autoimmune dis-
eases among women [18]. Nevertheless, the
most important genetic risk factors for the most
common  systemic autoimmune diseases
(rheumatoid arthritis and systemic lupus ery-
thematosus) are attributed to human leukocyte
antigen (HLA) alleles [19, 20]. Moreover, the
risk of SJS/TEN is greater in people with
autoimmune diseases and diabetes mellitus
[21]. In our sample, 6.3% of the patients had an
autoimmune disease, and 6.3% has been diag-
nosed with diabetes mellitus.

The mean time between first symptoms and
presentation at the tertiary eye care centre at
Semmelweis University (11.9 years) was longer
than that in the UK (3 years) [13] and shorter
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than that in Japan (15 years) [10]. Nevertheless,
the time range between first symptoms and
presentation at a tertiary eye care centre in
Budapest (0-56 years) was similar to that in
Japan (1-59 years) [10] but broader than that in
India (0-18 years) [12].

Similar to the findings of our survey, all
available previous reports revealed that medici-
nes are the most common causative factors for
SJS/TEN [5, 14, 22-24]. In the present study, the
most common causative drugs were NSAIDS
(29.2%), antibiotics (20.8%) and antiepileptic
drugs (14.6%). Interestingly, in our study,
NSAIDS were the most common causative factor
for SJS/TEN. Previous studies have reported
antibiotics as the primary causative factors,
followed by NSAIDS and antiepileptic drugs.
Jabbour et al. in the UK (48.0%) [11], Patel et al.
in India (37.2%) [5], Jongkhajornpong et al. in
Thailand (28.1%) [7] and Gueudry et al. in
France (26%) [14] reported that antibiotics were
the drugs that most commonly caused SJS/TEN.
In contrast, Ganekal and Nagarajappa reported
in India [8] that antiepileptic drugs were the
most common cause of SJS/TEN. NSAIDS may
be the leading aetiological factor for SJS/TEN in
Hungary, as the NSAID use rate is significantly
greater in developed countries than in devel-
oping countries [25]. Carbamazepine was
reported to be the most common causative
antiepileptic drug, and sulfonamides were the
most common causative antibiotics in India
(18.2% and 6.1%) [8] and Thailand (6.7% and
8.9%) [7]. Similar results were observed in our
series, with 6.3% for carbamazepine, 6.3% for
lamotrigine and 10.5% for sulfonamides. Car-
bamazepine is commonly prescribed for both
psychiatric and neurological diseases [26].
Moreover, carbamazepine-induced SJS/TEN is
strongly associated with the HLA-B*1508, HLA-
B*1511, HLA-B*1518, HLA-B*3101 and HLA-
B*12 genotypes, which play important roles in
sulfonamide-induced SJS/TEN [2]. Lamotrigine-
induced SJS/TEN is reported to cause severe
ocular complications and visual impairment
[16]. Nevertheless, regional differences in cau-
sative factors may also be attributed to varying
patterns of medication use.

In the acute stage, patients with SJS/TEN
often do not receive appropriate eye care. In this

stage, there is more focus on intensive systemic
patient care and on saving the patients’ lives
[27]. This is also well supported by the fact that
the grading of ocular sequelae of acute SJS/TEN
could not be performed in our retrospective
study because of the lack of documentation. In
addition, people in the acute phase in our
sample underwent solely bedside examinations
at the department of dermatology of our uni-
versity using a direct ophthalmoscope. How-
ever, careful examination and adequate
aggressive ophthalmic management in the
acute stage are essential to prevent chronic SJS/
TEN complications [28]. Remarkably, in our
sample, no patient underwent amniotic mem-
brane transplantation or received a conformer,
symblepharon ring or ProKera in the acute stage
of the disease. Nevertheless, 33.3% of the eyes
underwent bedside pseudomembrane removal.
The topical therapeutic regimen in the acute
phase typically includes lubricants, antibiotics
and corticosteroids [2].

There are no exact European data on ocular
manifestations of chronic SJS/TEN. In 2021, a
British study by Jabbour et al. [11] reported only
the raw data of chronic SJS/TEN ocular compli-
cations as supplementary material for their
publication. In addition, as a result of differ-
ences in methodologies, comparisons between
the results of different surveys are not easy.
Chow et al. (China) [9], Rashad et al. (USA) [16]
and Yoshikawa et al. (Japan) [10] used solely
Sotozono’s grading system [29], and Ganekal
and Nagarajappa (India) [8] used a modified
Sotozono’s classification system. In contrast,
Basu et al. (India) [30], Iyer et al. (India) [31],
Jabbour et al. (UK) [11] and Jongkhajornpong
et al. (Thailand) [7] processed their data in four
different grading systems.

Chronic ocular complications in patients
with SJS/TEN are unpredictable and are poorly
correlated with acute SJS/TEN [32]; however,
the severity of acute SJS/TEN is the best predic-
tor of chronic eye complications [2]. Similar to
Jongkhajornpong et al. from Thailand (56.8%)
[7] and Iyer et al. from India (26.5%) [31], we
found corneal neovascularization (38.8%) and
lid margin keratinization (15.0%) to be among
the most common chronic ocular
complications.
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Gueudry et al. observed ocular surface dry-
ness, superficial punctate keratopathy, trichia-
sis/distichiasis and symblepharon among the
most frequent chronic sequelae of SJS/TEN in
France [14]. Nevertheless, other chronic ocular
complications in our study population were not
comparable with those described in previous
studies. Timely performed surgical interven-
tions, such as removal of inflammatory debris
and amniotic membrane transplantation as a
patch combined with conformer, symblepharon
ring or ProKera use within the first 10 days in
the acute stage, are essential for avoiding
chronic ocular sequelae, such as symblepharon,
trichiasis/distichiasis, corneal neovasculariza-
tion, lid margin keratinization, corneal scarring,
persistent/recurrent corneal epithelial defects,
corneal ulcers and perforation, which were the
most frequent in our sample [28].

Surgical procedures for patients with chronic
SJS/TEN are performed only if inevitably nec-
essary. Eyelid surgery, autologous cultivated
oral mucosal epithelial transplantation, amni-
otic membrane transplantation and limbo-ker-
atoplasty are general surgical interventions for
people with severe chronic ocular sequelae of
SJS/TEN [2]. Eye care in patients in the chronic
stage of SJS/TEN also differs from the estab-
lished guidelines [1]. In this study, no patient
(0%) bore a PROSE (prosthetic replacement of
the ocular surface ecosystem) lens, only 1
(2.5%) subject received a scleral contact lens
and no patient (0%) underwent limbal stem cell
transplantation or autologous cultivated oral
mucosal epithelial transplantation in the long
term. Nevertheless, 3.8% of the eyes underwent
oral mucosal transplantation, and 45.0% of the
patients with chronic SJS/TEN bore soft bandage
contact lenses. Soft contact lenses do not assure
enough fluid fills the space between the corneal
surface and the contact lens in SJS/TEN [33].
Nevertheless, PROSE and scleral contact lenses
are hardly available in Hungary. As a result of
their high costs and difficulties in organizing
financial support for their purchases, these
options were barely used in our sample. Never-
theless, as lid margin keratinization is the most
important causative risk factor for ocular surface
damage and limbal stem cell deficiency in
chronic SJS/TEN [34], scleral contact lenses or

PROSE lenses are the most appropriate thera-
peutic solutions for patients with SJS/TEN [31].

In the UK, 49.5% of patients with chronic
ocular sequelae of SJS/TEN had bare rigid gas-
permeable or scleral contact lenses [11]. More-
over, Basu et al. reported that the use of a PROSE
lens combined with oral mucosal transplanta-
tion has an even more beneficial effect and
favourable synergistic effect on chronic SJS/
TEN, as these conditions arrest corneal damage
and improve vision [30].

In the entire sample, 13.8% of the patients
underwent PK (1 eye had 5, 1 had 4, 1 had 3,
and 2 had 2 PKs). PK may help in urgent situa-
tions such as corneal perforation or ulceration
[33] but is not suitable for SJS/TEN treatment
alone, as PK alone does not facilitate regenera-
tion of corneal epithelial stem cells. Appropriate
surgical management also includes limbal stem
cell transplantation [1, 2]. In the UK, 80.2% of
the patients with chronic SJS/TEN underwent
lid surgery, 18.7% underwent amniotic mem-
brane transplantation and 13.2% underwent
PK/KPro surgery. These procedures were per-
formed at lower rates in our sample (51.3%,
5.0% and 13.8%) [11].

Limitations of our study include the follow-
ing: Only a small proportion of patients were
examined in the acute stage, and acute ocular
complications were not adequately classified
using the Gregory [35] grading system. As many
patients were referred to the Department of
Ophthalmology of Semmelweis University only
in the chronic phase, as a result of incomplete
documentation, the complete course of all the
cases, for example, the development of ocular
surface scarring, could not be analysed. There-
fore, and as a result of the retrospective nature
of the study, grading of chronic ocular sequelae
of SJS/TEN could also not be performed using
either the Sotozono [29] or Sharma [36] classi-
fications for the analysed subjects.

CONCLUSION

Our results suggest that NSAIDs, antibiotics and
antiepileptic drugs are the most common cau-
sative agents of SJS/TEN in Hungary. In most
cases, the ocular management of patients with
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acute and chronic SJS/TEN did not follow the
actual suggested treatment modalities during
the analysed time period. Prospective studies
with larger sample sizes and the use of proper
classification systems in daily clinical practice
are necessary to facilitate comparisons between
countries and eyecare centres and to enable
better treatment of the involved subjects.

Medical Writing/Editorial Assistance. Sprin-
ger Nature English Language Editing Service
provided professional language editing.

Author Contributions. Gabor Té6th designed
and wrote the manuscript. Andrea LukAacs,
Tanja Stachon, Frank Schirra, Gabor Laszlo
Sandor and Zoltan Zsolt Nagy collected the data
and edited the manuscript. Nora Szentmary
planned, designed and reviewed the manu-
script. All authors agree with the final version of
the manuscript and agree to be accountable for
all aspects of the work.

Funding. The work of Dr. Té6th at the Dr.
Rolf M. Schwiete Center has been supported by
the Eo6tvos Scholarship. The funding organiza-
tion had no role in the conduct of this article.
No funding or sponsorship was received for the
publication of this article.

Data Availability. The datasets generated
during and/or analyzed during the current
study are available from the corresponding
author upon reasonable request.

Declarations

Conflict of Interest. The work of Gabor
To6th at the Dr. Rolf M. Schwiete Center has
been supported by the E6tvos Scholarship and
the work of No6ra Szentmary and Tanja Stachon
at the Dr. Rolf M. Schwiete Center has been
supported by the Dr. Rolf M. Schwiete Founda-
tion. Nora Szentmary is an Editorial Board
member of Ophthalmology and Therapy and was
not involved in the selection of peer reviewers
for the manuscript nor any of the subsequent
editorial decisions. Gabor T6th, Andrea Lukacs,
Tanja Stachon, Frank Schirra, Gabor Laszl6
Sandor, Zoltan Zsolt Nagy and Nora Szentmary
have no competing interests.

Ethical Approval. The study was approved
by the Regional and Institutional Committee of
Science and Research Ethics of Semmelweis
University, Hungary (Number 242/2020). The
study was performed in accordance with the
Declaration of Helsinki Guidelines for Human
Research and its later amendments.

Open Access. This article is licensed under
a Creative Commons Attribution-NonCom-
mercial 4.0 International License, which per-
mits any non-commercial use, sharing,
adaptation, distribution and reproduction in
any medium or format, as long as you give
appropriate credit to the original author(s) and
the source, provide a link to the Creative
Commons licence, and indicate if changes were
made. The images or other third party material
in this article are included in the article’s
Creative Commons licence, unless indicated
otherwise in a credit line to the material. If
material is not included in the article’s Creative
Commons licence and your intended use is not
permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view
a copy of this licence, visit http://
creativecommons.org/licenses/by-nc/4.0/.

REFERENCES

1. Jain R, Sharma N, Basu S, et al. Stevens-Johnson
syndrome: the role of an ophthalmologist. Surv
Ophthalmol. 2016;61:369-99.

2. Toéth G, Lukacs A, Schirra F, et al. Ophthalmic
aspects of Stevens-Johnson ayndrome and toxic
epidermal necrolysis: a narrative review. Ophthal-
mol Ther. 2023;12:1795-811.

3. Panpruk R, Puangsricharern V, Klaewsongkram ],
et al. Clinical parameters and biological markers
associated with acute severe ocular complications
in Stevens-Johnson syndrome and toxic epidermal
necrolysis. Sci Rep. 2021;11:20275.

4. Chronopoulos A, Mockenhaupt M, Pleyer U. Ocular
involvement in Stevens-Johnson syndrome and
toxic epidermal necrolysis. Ophthalmologe.
2021;118:519-32.

5. Patel TK, Barvaliya MJ, Sharma D, Tripathi C. A
systematic review of the drug-induced Stevens-

A\ Adis


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Ophthalmol Ther (2024) 13:1343-1356

1355

10.

11.

12.

13.

14.

15.

Johnson syndrome and toxic epidermal necrolysis
in Indian population. Indian ] Dermatol Venereol
Leprol. 2013;79:389-98.

Chow LLW, Shih KC, Chan JCY, Lai JSM, Ng ALK.
Comparison of the acute ocular manifestations of
Stevens-Johnson syndrome and toxic epidermal
necrolysis in Chinese eyes: a 15-year retrospective
study. BMC Ophthalmol. 2017;17:65.

Jongkhajornpong P, Lekhanont K, Siriyotha §,
Kanokrungsee S, Chuckpaiwong V. Factors con-
tributing to long-term severe visual impairment in
Stevens-Johnson syndrome and toxic epidermal
necrolysis. ] Ophthalmol. 2017;2017:2087578.

Ganekal S, Nagarajappa A. Acute and chronic oph-
thalmic involvement, severity, and sequelae in
Stevens-Johnson syndrome and toxic epidermal
necrolysis. Korean J Ophthalmol. 2021;35:179-87.

Chow LLW, Ng ALK, Chow SSW, et al. A cross-sec-
tional comparative study on chronic ocular mani-
festations of Stevens-Johnson syndrome and toxic
epidermal necrolysis in Chinese eyes: a 15-year case
series. Int Ophthalmol. 2018;38:1155-60.

Yoshikawa Y, Ueta M, Fukuoka H, et al. Long-term
progression of ocular surface disease in Stevens-
Johnson syndrome and toxic epidermal necrolysis.
Cornea. 2020;39:745-53.

Jabbour S, Din N, Logeswaran A, Sanchez ST,
Ahmad S. Clinical characteristics of patients with
chronic Stevens-Johnson syndrome treated at a
major tertiary eye hospital within the United
Kingdom. Front Med. 2021;8: 644795.

Kompella VB, Sangwan VS, Bansal AK, Garg P,
Aasuri MK, Rao GN. Ophthalmic complications and
management of Stevens-Johnson syndrome at a
tertiary eye care centre in South India. Indian J
Ophthalmol. 2002;50:283-6.

De Rojas MV, Dart JKG, Saw VPJ. The natural his-
tory of Stevens Johnson syndrome: patterns of
chronic ocular disease and the role of systemic
immunosuppressive therapy. Br ] Ophthalmol.
2007;c91:1048-53.

Gueudry J, Roujeau J-C, Binaghi M, Soubrane G,
Muraine M. Risk factors for the development of
ocular complications of Stevens-Johnson syndrome
and toxic epidermal necrolysis. Arch Dermatol.
2009;145:157-62.

Rajaratnam R, Mann C, Balasubramaniam P, et al.
Toxic epidermal necrolysis: retrospective analysis of
21 consecutive cases managed at a tertiary centre.
Clin Expert Dermatol. 2010;35:853-62.

16.

17.

18.

19.

20.

21.

22.

23.

24.

235.

26.

27.

28.

Rashad R, Shanbhag SS, Kwan ], Chodosh J, Saeed S,
Saeed HN. Chronic ocular complications in lamot-
rigine vs. trimethoprim-sulfamethoxazole induced
Stevens-Johnson syndrome/toxic epidermal
necrolysis. Ocul Surf. 2021;21:16-8.

Schurz H, Salie M, Tromp G, Hoal E, Kinnear CJ,
Moller M. The X chromosome and sex- specific
effects in infectious disease susceptibility. Hum
Genomics. 2019;13:2.

Angum F, Khan T, Kaler J, Siddiqui L, Hussain A.
The prevalence of autoimmune disorders in
women: a narrative review. Cureus. 2020;12:e8094.

Kurko J, Besenyei T, Laki J, Glant TT, Mikecz K,
Szekanecz Z. Genetics of rheumatoid arthritis—a
comprehensive review. Clin Rew Allergy Immunol.
2013;45:170-9.

Cui Y, Sheng Y, Zhang X. Genetic susceptibility to
SLE: recent progress from GWAS. J Autoimmun.
2013;41:25-33.

Ubukata N, Nakatani E, Hashizume H, Sasaki H,
Miyachi Y. Risk factors and drugs that trigger the
onset of Stevens-Johnson syndrome and toxic epi-
dermal necrolysis: a population-based cohort study
using the Shizuoka Kokuho database. JAAD Int.
2022;11:24-32.

Frantz R, Huang S, Are A, Motaparthi K. Stevens-
Johnson syndrome and toxic epidermal necrolysis:
a review of diagnosis and management. Medicina.
2021;57:895.

Shanbhag SS, Sangwan VS, Singh A, et al. Clinical
aspects of Stevens-Johnson syndrome/toxic epider-
mal necrolysis with severe ocular complications in
India. Front Med (Lausanne). 2021;8:643955.

Imatoh T, Saito Y. Associations between Stevens-
Johnson syndrome and infection: overview of
pharmacoepidemiological studies. Front Med (Lau-
sanne). 2021;8:644871.

Xie X, Ren K, Zhou Z, Dang C, Zhang H. The global,
regional and national burden of peptic ulcer disease
from 1990 to 2019: a population-based study. BMC
Gastroenterol. 2022;22:58.

James J, Sushma M, Guido S, Elizabeth J. Cutaneous
adverse drug reactions in a South Indian tertiary
care center. Indian J Dermatol. 2005;50:17-21.

Mockenhaupt M. The current understanding of
Stevens-Johnson syndrome and toxic epidermal
necrolysis. Expert Rev Clin Immunol. 2011;7:
803-15.

Shanbhag SS, Hall L, Chodosh J, Saeed HN. Long-
term outcomes of amniotic membrane treatment in

I\ Adis



1356

Ophthalmol Ther (2024) 13:1343-1356

29.

30.

31.

32.

acute Stevens-Johnson syndrome/toxic epidermal
necrolysis. Ocul Surf. 2020;18:517-22.

Sotozono C, Ang LPK, Koizumi N, et al. New grad-
ing system for the evaluation of chronic ocular
manifestations in patients with Stevens-Johnson
syndrome. Ophthalmology. 2007;114:1294-302.

Basu S, Shanbhag SS, Gokani A, Kedar R, Bahuguna
C, Sangwan VS. Chronic ocular sequelae of Stevens-
Johnson syndrome in children: long-term impact of
appropriate therapy on natural history of disease.
Am ] Ophthalmol. 2018;189:17-28.

Iyer G, Srinivasan B, Agrawal S, Pillai VS, Ahuja A.
Treatment modalities and clinical outcomes in
ocular sequelae of Stevens-Johnson syndrome over
235 years—a paradigm shift. Cornea. 2016;35:46-50.

Chang VS, Chodosh ], Papaliodis GN. Chronic
ocular complications of Stevens-Johnson syndrome
and toxic epidermal necrolysis: the role of systemic

33.

34.

33.

36.

immunomodulatory therapy. Semin Ophthalmol.
2016;31:178-87.

Saeed HN, Chodosh J. Ocular manifestations of
Stevens-Johnson syndrome and their management.
Curr Opin Ophthalmol. 2016;27:522-9.

Sing S, Jakati S, Shanbhag SS, Elhusseiny AM,
Djalilian AR, Basu S. Lid margin keratinization in
Stevens-Johnson syndrome: review of pathophysi-
ology and histopathology. Ocul Surf. 2021;21:
299-305.

Gregory DG. New grading system and treatment
guidelines for the acute ocular manifestations of
Stevens-Johnson  syndrome.  Ophthalmology.
2016;123:1653-8.

Sharma N, Venugopal R, Maharana PK, et al. Mul-
tistep grading system for evaluation of chronic
ocular sequelae in patients with Stevens-Johnson
syndrome. Am J Ophthalmol. 2019;203:69-77.

A\ Adis



	Clinical Characteristics and Treatment of Ophthalmic Sequelae of Stevens--Johnson Syndrome and Toxic Epidermal Necrolysis at a Tertiary Eyecare Centre in Hungary
	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Author Contributions
	Data Availability
	References




