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ORIGINAL ARTICLE

Purpose: The purpose of the study was to assess the ocular surface changes and Meibomian gland (MG) dysfunction with 
meibography in patients with chronic ocular involvement due to Stevens–Johnson syndrome (SJS). 
Methods: Twelve eyes of 6 patients with SJS who had chronic ocular involvement (Group 1) and 64 eyes of 32 healthy indi-
viduals (Group 2) were enrolled. Comprehensive eye examination including Schirmer 1 test, tear film break-up time (t-BUT), 
fluorescein staining of ocular surface and Oxford scoring, ocular surface disease index (OSDI) questionnaire, and assessment 
of lower and upper eyelid MG (from grade 0 [no loss of MG] to grade 3 [>2/3 gland loss of the total MG]) with an infrared 
filter of slit-lamp biomicroscope was performed. 
Results: The mean ages of Group 1 and Group 2 were 42.2±9.9 (range, 31–58) and 45.4±11.7 (range, 33–59), respectively 
(p=0.667). In Group 1, mean best-corrected visual acuity, Schirmer 1 test, and t-BUT were lower, while Oxford scale and OSDI 
scores were higher significantly in comparison to Group 2 (p<0.05). The lower, upper and total (upper+lower) meiboscores 
were 2.7±0.4 (range, 2–3), 2.8±0.3 (range, 2–3), and 5.6±0.5 (range, 5–6) respectively, and significantly higher than Group 2 
(p<0.001, for all variables).
Conclusion: SJS seems to be associated with severe MG dysfunction that can objectively be demonstrated with meibogra-
phy, in addition to other ocular surface problems. Future studies are needed to validate these findings.
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Stevens–Johnson syndrome (SJS) is a rare, but severe, 
immune-mediated, mucocutaneous disorder with high 

morbidity and mortality rates.[1] SJS is mostly triggered by 
certain medications and infections in a genetically suscep-
tible individual.[2] When the disease is initiated, it is rep-
resented by extensive, rapid apoptosis of keratinocytes 
with epidermal necrosis, significant inflammation, and 

loss of surface epithelium.[1,3,4] Besides skin and mucous 
membranes, ocular surface is one of the main sites being 
involved during the disease pathogenesis.[4,5] Although 
SJS is a self-limited disease and systemic findings usually 
subside within 2 months after the onset, ocular surface in-
flammation may persist and cicatrization of the ocular sur-
face may progress, leading to ocular discomfort and even 
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visual loss.[6,7] Ocular surface involvement with chronic 
inflammation, desiccation, and scarring is assumed to be 
the most dreadful and important sequelae of SJS, as it con-
cerns 20–79% of the survivors and may potentially end up 
with blindness.[4]

Dry eye syndrome (DES) is known to be the major ocular 
sequela in the long-term follow-up of SJS.[7,8] In addition 
to decreased wettability due to corneal surface alterations 
through squamous metaplasia/keratinization, it has been 
shown that both “aqueous deficient” and “evaporative” type 
DES are involved in the ocular sequelae of SJS at the chronic 
stage.[7] While severe aqueous deficient DES was detected 
in 55.2% of the cases,[9] severe Meibomian gland (MG) in-
volvement was indicated as the second most common oc-
ular complication at the chronic stage of SJS following the 
loss of Vogt palisades (73.9% and 82.6%, respectively).[10] 
However, MG health and functions were frequently assessed 
with clinical observation or digital pressure on slit lamp bio-
microscope in those previous reports.[9–11] Furthermore, as 
evaporative DES is primarily linked to MG dysfunction and 
tear lipid layer abnormalities,[12] objective evaluation of MG 
changes in patients with SJS carries special importance.

Meibography is a non-invasive and objective tool in terms 
of assessing the morphological changes and the dropout 
in MG.[13] Among various technologies, infrared meibogra-
phy is the current choice of use in clinical practice for the 
investigation of MG dysfunction in several disorders.[14,15] 
To date, there are few studies demonstrating MG loss with 
meibography in patients with SJS.[7,16–18] However, there is 
no prospective, controlled study on this topic yet, and there 
was only limited information about other DES tests, par-
ticularly the subjective dry eye symptoms. Therefore, this 
study aimed to thoroughly assess ocular surface changes 
and MG dysfunction with meibography in patients with SJS 
who had chronic ocular involvement.

Materials and Methods 
This prospective, cross-sectional observational study en-
rolled 12 eyes of 6 patients (4 female, 2 male) with SJS 
who had chronic ocular involvement for more than 5 years 
(Group 1), and 64 eyes of 32 age- and sex-matched healthy 
subjects (22 female and 10 male) (Group 2). All patients 
in Group 1 had already been diagnosed as SJS previous-
ly and were followed for their chronic ocular involvement. 
Subjects with a history of smoking, contact lens wear, 
topical anti-glaucoma medication use, ocular surgery or 
trauma, and any other systemic or ocular surface diseases 
were excluded. Institutional Review Board of our university 

approved the study. Each participant stated a written in-
formed consent before the examination, and the tenets of 
Helsinki Declaration were followed.

Detailed eye examination was performed to all partici-
pants sequentially as follows: Slit-lamp anterior segment 
and fundus examination including assessment of eyelid 
margin abnormalities, Oxford scoring following 2% fluores-
cein staining of the ocular surface, tear film break-up time 
(t-BUT), and Schirmer 1 test.[14,19] Subjective dry eye symp-
toms were evaluated with the ocular surface disease index 
(OSDI) questionnaire.

Eyelid margin abnormalities were identified as 0 or 1 for ei-
ther absence or presence of the following changes, respec-
tively: plugging in the MG orifices, vascular engorgement, 
irregular eyelid margin, and anterior/posterior displace-
ment of the mucocutaneous junction.[20]

Noncontact infrared meibography set on a slit lamp bio-
microscope (SL-D701 with DC-4 digital camera and BG-5 
background illuminator, TOPCON, Tokyo, Japan) was used 
to assess partial/complete dropout of the MG following 
eversion of the eyelids in all subjects. Grading of the gland 
loss was noted as grade 0 (no loss of MG), grade 1 (gland 
loss <1/3 of the total MG), grade 2 (gland loss 1/3–2/3 of 
the total MG), and grade 3 (gland loss >2/3 of the total MG) 
for each eyelid by the masked researcher.[14] The meibo-
scores of the lower, upper, and total (upper and lower) eye-
lids were summed for each eye.

The long-term ocular sequela other than MG loss, including 
limbal stem cell deficiency (LSCD), punctal occlusion, and 
symblepharon formation, were also evaluated as either ab-
sent or present on examination by slit lamp biomicroscope. 
The LSCD was diagnosed according to clinical findings of 
the conjunctivalization such as corneal epithelial haze, loss 
of limbal Vogt palisades, neovascularization, and opacifica-
tion of cornea.[21]

Statistical analysis was conducted with SPSS 15.0 (SPSS Inc., 
Chicago, IL, USA). Data of the right eyes were used in the 
statistical analysis. Mann–Whitney U test and Fisher’s exact 
test were used to compare continuous and categorical vari-
ables between the groups, respectively. P<0.05 was consid-
ered to be statistically significant.

Results
The mean age of Group 1 and Group 2 were 42.2±9.9 
(range, 31–58) and 45.4±11.7 years (range, 33–59), respec-
tively (p=0.667). Best-corrected visual acuity of Group 1 
was significantly lower than Group 2 (0.9±0.9 [range, 0–3] 
vs. 0.0±0.0 [range, 0–0]) (p<0.001).
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The age for SJS onset ranges from 14 to 48 years. The trig-
gering agents were medications in all patients with SJS. 
The clinical characteristics of Group 1 were given in Table 1. 
In Group 1 patients, Schirmer 1 test and t-BUT values were 
significantly lower, while Oxford and OSDI scores were sig-
nificantly higher as compared to Group 2 (Table 2). Besides, 
OSDI scores had a significant negative correlation with 
Schirmer 1 test and t-BUT values, whereas positive correla-
tion with upper, lower, and total meiboscores (p<0.001, 
Spearman correlation analysis). The mean lower, upper, and 
total eyelid meiboscores in Group 1 were 2.7±0.4 (range, 
2–3), 2.8±0.3 (range, 2–3), and 5.6±0.5 (range, 5–6), respec-

tively (Figs. 1 and 2). Nine eyes (75%) had grade 3 MG loss, 
and among them, 6 eyes (50%) had total MG dropout. The 
difference between meiboscores of the groups for both 
lower upper and total eyelids was statistically significant 
(p<0.001, for all variables) (Table 2).

Evaluation of eyelid margin abnormalities revealed that 
none of the patients had plugged MG orifices, 10 (83.3%) 
eyes had vascular engorgement, 6 (50%) eyes had irregular 
eyelid margin, and 9 (75%) eyes had displaced mucocuta-
neous junction in Group 1 (Table 2).

Regarding other long-term sequelae, total punctual occlu-
sion was observed in 1 eye (8.3%), whereas none of the pa-

Fig. 1. (a) The upper and (b) lower meibography appearances of a patient with SJS. The only viable Meibomian gland area 
was pointed with black line.

(a) (b)

Fig. 2. (a) The upper and (b) lower meibography appearances of a healthy subject. No meibomian gland loss was ob-
served.

(a) (b)

Table 1. The clinical characteristics of the SJS patients and healthy controls

  SJS patients (Group 1) Healthy controls (Group 2) p-value
  (Mean±SD, range)  (Mean±SD, range) 

Male-to-female ratio (M:F) 2:4 10:22 0.543
Mean age (years) 42.2±9.9 (31–58) 45.4±11.7 (33–59) 0.667
BCVA (LogMAR) 0.9±0.9 (0–3) 0.0±0.0 (0–0) <0.001
Triggering agents –    
 Medications 6 (100%)  
 NSAIDs 3 (50%)  
 Carbamazepine 1 (13.3%)  
 Valproic acid 1 (13.3%)  
 Lamotrigine 1 (13.3%)  

BCVA: Best-corrected visual acuity; NSAID: Non-steroidal anti-inflammatory drugs; SJS: Stevens–Johnson syndrome.
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tients had either punctual plug or surgical punctual abla-
tion. Mild-to-moderate LSCD and symblepharon formation 
were present in all patients.

Discussion
This cross-sectional observational study assessed the alter-
ations in the ocular surface along with MG dysfunction in 
patients with SJS who had chronic ocular involvement for 
more than 5 years. The results indicated significant MG loss 
in SJS as compared to healthy controls which are objective-
ly demonstrated with infrared meibography.

SJS is a life-threatening but self-limited disease with a grad-
ual decrease in systemic signs in a few months after the 
onset.[7] However, ocular inflammation may prolong, and 
extensive increase in pro-inflammatory markers in addition 
to epithelial loss may adversely affect the ocular surface 
health.[3,7] While acute involvement of the ocular struc-
tures was detected in 50–88% of the cases, chronic ocular 
sequela composes one of the most important long-term 
complications in these patients, with the rate of 35%.[11,22] 
Besides, in spite of no association between acute ocular in-
volvement and SJS disease severity,[11] ocular sequela was 
directly related to the severity of the ocular involvement 
at the acute stage.[7,8,11] Sotozono et al.[7,8] reported that 
the DES prevalence at the chronic stage rises with the in-
crease of acute ocular severity. In addition, Sotozono et 
al.[10] proposed a grading system for the severity of chronic 
ocular manifestations which indicated MG dysfunction as a 
second most common long-term ocular complication. All 
these findings signify the objective assessment of MG dys-
function in these patients, particularly at the chronic stage. 
Recently, Shrestha et al.[18] retrospectively evaluated 16 SJS 
cases with Keratograph in terms of MG loss and demonstrat-
ed MG dysfunction in 87.5% of the patients with the mean 
total meiboscore of 3.6±1.9. They established a significant 
correlation between the severity of MG parameters (mei-

boscores, meibum expressibility score, and meibum quality 
score) and acute ocular involvement score, acute systemic 
involvement score, and chronic ocular manifestation score. 
They suggested the presence of acute ocular complications 
as a risk factor for severe MG dysfunction in SJS. Lekhanont 
et al.[17] also reported mild-to-severe MG dysfunction in all 
of 32 Thai patients with SJS who had the disease for at least 
1 year. There was severe MG loss in the vast majority (81.3%), 
while total MG loss was seen in 62.5% (n=20) of the study 
population. The present study demonstrated that 83.3% of 
SJS patients had grade 3 MG loss and the mean total mei-
boscore value was 5.7±0.6, all of which are consistent with 
the literature. Besides, despite the absence of acute stage 
findings, all patients with SJS in this study had the disease 
for more than 5 years, which seems quite longer than the 
other study reports.[17,18] Therefore, it may be thought that 
MG dysfunction may become more profound as the disease 
duration increases, as well as the more prominent decrease 
in Schirmer 1 test and t-BUT values.

There are several causes leading to DES in patients with 
SJS.[4,7,11] Aside from aqueous DES mainly caused by injury 
to lacrimal gland and associated ducts, significant inflam-
mation along with necrosis of the conjunctiva in the acute 
stage induces destruction of goblet cells and a decrease in 
mucin production. Corneal epithelial injury precipitated by 
LSCD interferes with tear adhesion. All these changes lead 
to tear film instability, lipid layer deficiency, and evaporative 
DES at the end.[11] Eyelid complications and conjunctival 
retraction also incite a mechanical effect that increases the 
evaporation of the tear film. In addition, tarsal conjunctival 
scarring may be related to duct obliteration and atrophy in 
MG, as well as eyelid abnormalities including trichiasis and 
distichiasis which are also linked to metaplastic changes in 
MG.[4] In the present study, 5 of 6 SJS patients (83.3%) had 
displaced mucocutaneous junction, and all patients (100%) 
showed some degree of tarsal conjunctival scarring. These 

Table 2. The dry eye tests and meiboscores of SJS patients and healthy controls

  SJS patients (Group 1) Healthy controls (Group 2) p-value
  (Mean±SD, range)  (Mean±SD, range) 

Schirmer 1 (mm) 1.5±1.2 (0–5) 25.2±4.9 (14–30) <0.001
t-BUT (sec) 1.3±2.6 (0–8) 14.6±3.8 (10–23) <0.001
Oxford score 3.7±1.6 (2–5) 0.1±0.1 (0–1) <0.001
OSDI score 87.6±12.9 (62.5–93.8) 10.7±4.8 (2.1–22.7) <0.001
Total eyelid abnormality score 2.1±0.8 (2–3) 0.4±0.1 (0–1) <0.001
Upper meiboscore 2.8±0.3 (2–3) 0.7±0.3 (0–1) <0.001
Lower meiboscore 2.7±0.4 (2–3) 0.3±0.2 (0–1) <0.001
Total meiboscore 5.6±0.5 (5–6) 1.3±0.4 (0–2) <0.001

SD: Standard deviation; t-BUT: Tear break-up time; OSDI: Ocular surface disease index. SJS: Stevens–Johnson syndrome.
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findings also supported the presence of severe MG dys-
function in the study group. On the other hand, Shrestha 
et al.[18] excluded SJS patients who had eyelid abnormal-
ities. In addition to the lack of data regarding SJS disease 
duration, this exclusion might have ended up with mild MG 
involvement in their study.

DES is a symptomatic disease, and moderate-to-severe DES 
is linked to significant ocular discomfort, restriction in daily 
activities, limited life motivation, and possibly depression.
[23] In this regard, OSDI questionnaire assesses the frequen-
cy of DES-related symptoms, effects of the environment, 
and vision-related life quality.[24] Unlike the other stud-
ies,[16–18] the present study evaluated patients with SJS in 
terms of subjective DES symptoms as well and demonstrat-
ed significantly higher OSDI scores as compared to healthy 
controls. In addition, OSDI scores were significantly cor-
related with meiboscores, Schirmer 1 test, and t-BUT val-
ues in this study. Previously, Kaido et al.[25] also reported 
significantly reduced National Eye Institute Visual Function 
Questionnaire-25 scores in SJS patients. These results give 
an objective insight on the severity of ocular discomfort in 
patients with SJS, as well as the degree of suffering from 
DES in their daily life.

This study has some limitations, including small sample 
size, cross-sectional methodology, and lack of acute-phase 
data of the patients. On the other hand, this is the first con-
trolled study assessing SJS patients regarding MG dysfunc-
tion with meibography objectively. For sure, race, age, sex, 
and especially genetic susceptibility of the study partici-
pants might have affected the results of the present study. 
However, despite the low number of patients, we thought 
that this severe MG involvement is significant enough to 
document and broaden the literature for the ocular sur-
face health of patients with SJS. Future prospective cohort 
studies with a larger sample size assessing the course of the 
disease in terms of acute stage findings, MG dysfunction, 
and other DES parameters would give more idea about the 
disease pathogenesis and the outcomes for each disease 
severity stage. Besides, this is the first study that interpret-
ed meibography and other objective DES tests with sub-
jective symptoms at the same time in these patients. The 
significant correlation between objective DES tests, meibo-
scores, and OSDI scores also indicated the importance of 
how severely the patients with SJS are suffering from that 
ocular surface problem in their daily life.

Conclusion
SJS seems to be associated with DES and particularly severe 
MG dysfunction at the chronic stage. In addition to severe 

meibography and DES test results, the patients with SJS 
are highly symptomatic due to these ocular surface alter-
ations. Therefore, not only systemic interventions for this 
rare disease but also intensive ocular treatment should be 
provided to these patients starting from the acute stage of 
the disease to prevent possible catastrophic complications 
and relieve their symptoms.
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