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ABSTRACT

Introduction: This study was designed to com-
pare the efficacy of cyclosporine ophthalmic 
emulsion 0.05% with an artificial tear solution 
for the treatment of rosacea-associated eye-
lid and corneal pathology. Methods: Double-
masked, randomized, 3-month clinical trial 
of 37 patients with rosacea-associated eyelid 
and corneal changes (defined as lid margin tel-
angiectasia, meibomian gland inspissation, and/
or fullness of the lid margin). All findings were 
standardized and compared to photographs for 
grading. Results: There was a statistically sig-
nificant increase in Schirmer (with anesthe-
sia) scores of 2.7±2.2 mm after 3 months of 
treatment in the topical cyclosporine group 
(P<0.001), compared with a mean decrease of 
–1.4±4.6 mm (P=0.271) in the artificial tears 
group. The mean tear break-up time score sig-
nificantly improved in the topical cyclosporine 
group (mean increase of 3.56±1.5 seconds, 
P<0.001), but worsened in the control group, 
although this change was not significantly 



DOI

0037-2
Issue Number:

6

significant (mean decrease of –0.04±1.6 seconds, 
P=0.929). The topical cyclosporine group exhib-
ited a significantly greater mean reduction in cor-
neal staining scores (–1.3±0.53) compared with 
the control group (–0.2±0.83; between groups 
P<0.001). The topical cyclosporine group had a 
greater improvement in Ocular Surface Disease 
Index scores than those using artificial tears 
(P=0.022). Limitations of the study included an 
older, predominantly Caucasian patient popula-
tion and short trial length. Conclusions: Topical 
cyclosporine 0.05% is more effective than artifi-
cial tears for the treatment of rosacea-associated 
lid and corneal changes.

Keywords: artificial tears; cyclosporine; mei-
bomian gland; ocular rosacea; telangiectasia

INTRODUCTION

Rosacea is a common ocular cutaneous dis-
order, primarily affecting the sebaceous glands 
of the face and the meibomian glands of the 
eyelids. Recent studies estimate that ocular 
pathology in this potentially blinding condi-
tion affects between 6% and 18% of patients 
with acne rosacea.1 Despite the substan-
tial impact on quality of life and significant 
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morbidity of ocular rosacea, few patients with 
the disease are treated by an ophthalmologist.1 
Ocular symptoms of rosacea range from neo-
vascularization to mild blepharoconjuncti-
vitis.2 Most subjects present with complaints 
of foreign body sensations, pain, or burning; 
bilateral presentation is common, but uni- 
lateral involvement has also been noted.3 The 
ocular manifestations of this disease routinely 
produce tear film abnormalities, which result 
in blurred vision, tearing, and burning. Tear 
film instability, characterized by rapid tear 
break-up time (TBUT), leads to decreased tear 
production and function.4 As a result, the cor-
neal and conjunctival epithelia of patients 
with ocular rosacea often exhibit significant 
pathology compared with healthy subjects.5

Rosacea primarily manifests itself as a 
cutaneous vascular disorder, and inflamma-
tory changes are a hallmark of severe rosacea. 
These later stages are marked by inflamma-
tory changes in the form of papules and pus-
tules in the midface, rhinophyma, blepharitis, 
meibomitis, and corneal vascularization. The 
precise pathophysiology remains unknown, 
and theories have ranged from cell-mediated 
immune response to Demodex to a resemblance 
to type-IV hypersensitivity reaction.3 Whatever 
the cause, abnormal sebaceous glands lead to 
the ocular inflammation. Barton et al.6 found a 
significantly higher concentration of tear inter-
leukin-1alpha in subjects with ocular rosacea 
compared with subjects without the disease, 
and theorized the increase was resultant of the 
clearance failure of the cytokine.

Meibomian gland disease (MGD) is often an 
ocular finding of patients with rosacea.3 MGD 
can occur on its own, but secondary MGD is 
typically associated with acne rosacea, atopic 
dermatitis, and/or seborrheic dermatitis.7

Further complicating treatment success is 
the considerable overlap noted in patients with 

blepharitis, MGD, and dry eye.8 Treatment 
of the cutaneous manifestations of rosacea 
(ie, metronidazole gel) alone will not allevi-
ate the risk of visual loss that can result from 
ocular rosacea, and an ophthalmic directed 
approach is necessary.9,10

Artificial tears have long been used for 
chronic management of dry eye symptoms. 
However, these drops provide insufficient 
long-term symptomatic relief in most patients 
and fail to address the underlying pathology. 
If the patient does not respond adequately to 
artificial tear treatment, stepwise management 
indicates lubricating ointments, doxycycline 
(if indicated for MGD) or topical cyclosporine; 
should those therapies prove unsuccessful, sur-
gical intervention may be necessary.11

Nonpreserved artificial tears are often pre-
scribed for the treatment of ocular rosacea.3 
However, no single therapeutic regimen has 
been found effective in all cases of ocular rosa-
cea, and many cases are recalcitrant to multiple 
therapies.11 For example, patients with ocu-
lar rosacea who are asymptomatic and with-
out worsening eye disease should not be put 
on oral antibiotics (which may cause systemic 
adverse events). In addition, tetracyclines are 
contraindicated or not safe in pregnancy in 
patients with ocular rosacea.11

Systemic cyclosporine has been used exten-
sively as an immunosuppressant in organ 
transplant patients; studies have shown 
the compound able to effectively inhibit 
T-lymphocyte activation/migration, and fur-
ther research found it can inhibit cell apop-
tosis as well.12 Topical cyclosporine 0.05% has 
only been contraindicated in patients with 
active ocular infections, as approved for dry 
eye treatment.13,14 Topical cyclosporine 0.05% 
has been shown to increase tear production 
and improve the quality of naturally produced 
tears with no adverse effect on visual acuity, 

and is the first approved therapeutic agent for 
the treatment of chronic dry eye.13 Topical 
cyclosporine 0.05% has also been shown to 
significantly reduce the number of activated 
lymphocytes within the conjunctiva.14 The 
study by Kunert et al.15 provided evidence that 
inflammation plays a role in the pathogenesis 
of dry eye and that modulating the underlying 
immune response may be more effective than 
frequent dosing with artificial tears. Patients 
with childhood ocular rosacea refractory to 
steroid treatment have been treated effectively 
with topical cyclosporine 2%.16

The purpose of this study was to compare the 
efficacy of topical cyclosporine 0.05% with an 
artificial tear solution for the treatment of rosacea- 
associated eyelid and corneal changes. For the 
purposes of this study, “rosacea-associated 
eyelid and corneal changes” were defined as 
lid margin telangiectasia, meibomian gland 
inspissation, and/or fullness of the lid margin. 
All the findings were standardized and com-
pared to photographs for grading.

MATERIALS AND METHODS

This study was a multiple-site, randomized, 
double-masked clinical trial. Patients (n=37) 
with rosacea-associated eyelid and corneal 
changes were enrolled. Patients had a diagno-
sis of ocular-associated rosacea confirmed by a 
dermatologist. Any patients with active infec-
tions were treated with lid scrubs and anti-
biotics prior to enrollment. All patients were 
withdrawn from oral doxycycline for at least 
2 weeks prior to study entry, and patients with 
eyelid defects or lagophthalmos were excluded. 
Any patients who demonstrated sensitivity 
to either study medication were excluded. 
Pregnant women or nursing mothers were not 
enrolled. After infections were clinically con-
trolled, patients were randomized by computer 

to cyclosporine twice daily or artificial tears 
twice daily for 3 months. It should be noted 
that the vials for each product are identical 
when the labels are removed, ensuring patient 
and clinician masking.

At each visit, patients were assessed by the 
Ocular Surface Disease Index (OSDI) question-
naire. The OSDI is a standardized, validated 
patient questionnaire designed to determine 
the impact of ocular surface disease (normal, 
mild to moderate, and severe) on patient qual-
ity of life. The index is assessed on a scale of 0 
to 100, with higher scores representing greater 
disability. It demonstrates sensitivity and spe-
cificity in distinguishing between normal sub-
jects and patients with dry eye disease.17 In 
addition to the OSDI, patients also underwent 
Schirmer testing with local anesthesia (bilat-
eral, simultaneous for 3 minutes), measure-
ment of corneal staining, and TBUT at each 
study visit. After completing the TBUT evalu- 
ation (fluorescein solution was instilled and 
covered the ocular surface; after several blinks, 
the amount of time until a bare area on the 
cornea appeared was noted), the entire cornea 
was examined for staining using the yellow  
barrier filter and the slit lamp’s cobalt blue 
illumination with a 3 mm slit width and 16× 
magnification. (The yellow barrier filter is the 
researchers’ standard filter used when fluor- 
escein dye is used or present on the ocu-
lar surface.) Corneal fluorescein staining was 
evaluated only after 30 seconds but before 
2 minutes had elapsed following the instil-
lation of the fluorescein. Staining was scored 
using an Oxford staining scale evaluating the 
five regions of the cornea and two in the con-
junctiva. Bron et al.18 described the Oxford 
Scheme for grading ocular surface staining in 
dry eye, and staining in this study followed 
those parameters. The total score was the sum 
of each of these sections.
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The number of meibomian glands expressed 
(due to inspissation) and the quality of the 
excreta were also evaluated at each study 
visit. The actual number of meibomian glands 
expressed was recorded and the excreta qual-
ity was graded on a scale of 1-4 (where 1=clear 
excreta or clear with small particles; 2=opaque 
excreta with normal viscosity; 3=opaque excreta 
with increased viscosity; 4=secretions retain 
shape after expression).

Changes from baseline were described 
at follow-up visits, and final patient success 
was evaluated at the month-3 visit. Patients 
who were still symptomatic after their initial  
regimen (at the month-3 evaluation) were 
offered a switch to the alternate regimen and 
returned for a follow-up assessment in 1 month. 
All measurement values are expressed as the 
mean ± SD.

The protocol was in compliance with Good 
Clinical Practice guidelines and the Declaration 
of Helsinki (1996), and in accordance with 
applicable institutional review board regulations 
(United States 21 Code of Federal Regulations 
[US 21 CFR] part 56.103). Study participants 
gave informed consent prior to initiation of 
any study-related procedures. The study was 
performed in compliance with informed con-
sent regulations (US 21 CFR part 50) and was 
in accordance with Health Insurance Portability 
and Accountability Act (HIPAA) regulations and 
all relevant institutional review board approvals 
were also obtained.

Statistical Analysis

Mean changes in continuous outcome meas-
ures within each treatment group were ana-
lyzed by paired sample t tests. Between-group 
differences were evaluated with two-sample 
t tests. The a-priori alpha level for all tests 
was P=0.05.

RESULTS

Patient Demographics

The mean age of the patients enrolled in the 
topical cyclosporine arm was 75.6 years (n=21), 
compared with a mean age of 69.6 years in the 
artificial tears arm (n=16). As the primary recruit-
ment site was in Florida, we expected an older 
patient population. All but one of the patients 
was Caucasian.

All patients were symptomatic and demon-
strated classic ocular changes of rosacea (such as 
lid margin telangiectasia and meibomian gland 
inspissation) as determined by the dermatologist 
and confirmed by an ophthalmologist. Patients 
were enrolled sequentially as they were diag-
nosed in clinic with rosacea.

There were no significant between-group 
differences in any patient demographic varia-
ble (Table 1). There was no significant between-
group difference in mean Schirmer scores at the 
initial visit (9.7±5.1 mm in the cyclosporine 
group, compared with 10.2±5.8 mm in the 
artificial tears group; P=0.765). After 3 months 
there was a statistically significant increase in 
Schirmer scores of 2.7±2.2 mm (P<0.001) in 
the patients dosed with topical cyclosporine. 
Conversely, Schirmer scores worsened in the 
artificial tears group, with a mean decrease of 
–1.4±4.6 mm (P=0.271). The improvement in 

the mean Schirmer score was statistically sig-
nificantly greater in the cyclosporine group 
than in the artificial tears group (P=0.002) 
(Figure 1).

Although there were no significant between-
group differences in mean TBUT scores at the 
initial study visit in the topical cyclosporine-
treated group and the artificial tear-treated group 
(5.83±3.6 seconds compared with 5.46±3.6 sec-
onds, respectively; P=0.776), 3 months of cyclo- 
sporine improved mean TBUT scores more than 
artificial tears (P<0.001). Mean TBUT scores 
improved in the cyclosporine-treated patients 
(mean increase of 3.56±1.5 seconds, P<0.001; 
Figure 2). However, mean TBUT scores slightly 
worsened in the tears group, although the dif-
ference was not statistically significant (mean 
decrease of –0.04±1.6 seconds, P=0.929).

There was no significant difference between 
groups in mean OSDI scores at the initial study 
visit in the topical cyclosporine-treated group 
and the artificial tear-treated group (19.1±13.9, 
compared with 16.9±15.8, respectively; P=0.671). 
Three months of cyclosporine improved mean 
OSDI scores significantly more than 3 months 
of artificial tears (P=0.022). Cyclosporine-treated 
patients had a mean reduction (improvement) 
in OSDI scores of –11.5±8.8, while patients 
who used artificial tears had a mean decrease of 
–2.9±11.6, (P=0.348, Figure 3).

Mean corneal staining scores at the ini-
tial study visit were similar in the topical 
cyclosporine-treated group and the artificial 
tear-treated group (1.4±0.8, compared with 
0.9±0.7, respectively; P=0.064). Three months of 
cyclosporine usage reduced corneal staining sig-
nificantly more than 3 months of artificial tears 
(P<0.001). The mean reduction in corneal stain-
ing was –1.3±0.53 in the cyclosporine-treated 
patients (P<0.001) compared with a mean reduc-
tion of –0.2±0.83 in the artificial tear-treated 
patients (P=0.328, Figure 4).

Table 1. Patient demographics.

 Cyclosporine Artificial tears

No. of patients 21 16
Mean age, years 75.6 69.6
Gender, n  

 Male 15 9

 Female 6 7
Race, n  

 Caucasian 20 16

 Black 1 0

Figure 1. Mean change in Schirmer scores (with anesthesia) 
from initial visit to after 3 months of treatment. *P=0.002.
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Figure 2. Mean change in tear break-up time (TBUT) 
scores from initial visit to after 3 months of treatment. 
*P<0.001.
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Figure 3. Change in Ocular Surface Disease Index (OSDI) 
scores from initial visit after 3 months of treatment. *P=0.022.
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None of the patients treated with artificial 
tears experienced satisfactory resolution of their 
signs or symptoms. Seven of the 15 patients who 
were randomized to artificial tears and completed 
the month-3 study visit agreed to switch to 
cyclosporine therapy and return in 1 month for 
a final follow-up study visit (Figure 5). Patients 
who switched from artificial tears to cyclosporine 
had a statistically significant improvement in 
mean OSDI score (P=0.001), Schirmer score 
(P=0.003), and TBUT (P=0.008) from the end of 

artificial tear treatment to the 1-month analy- 
sis after beginning treatment with topical 
cyclosporine. Patients had a mean (pretreatment 
with either therapy) OSDI score of 14.1±8.96 
at baseline, 16.2±6.41 after 3 months of artifi-
cial tear treatment, and 5.5±6.93 after 1 month 
of topical cyclosporine. Patients had a mean 
Schirmer score of 8.3±6.04 at baseline, 5.7±5.14 
after 3 months of artificial tear treatment, and 
11.1±4.64 after 1 month of topical cyclosporine. 
TBUT scores improved from a mean of 5.2±3.45 
after 3 months of artificial tear treatment to 
7.2±4.54 after 1 month of topical cyclosporine 
treatment. Patients also demonstrated a statisti-
cally significant improvement in corneal stain-
ing (P=0.012) after switching from 3 months of 
using artificial tears to 1 month of cyclosporine. 
They progressed from 0.86 at the initial visit, to 
0.79 after 3 months of artificial tears, to 0.14 after 
1 month of topical cyclosporine.

Other Outcome Measures

After 3 months of treatment, the mean 
number of unoccluded, expressible meibo-
mian glands increased from 3.95±2.22 at base-
line to 6.67±2.16 in the cyclosporine group 
but was unchanged in the artificial tears 
group (mean reduction of 0.03±0.61). The dif-
ference between the groups was statistically 
significant (P<0.001).

Although not a primary outcome measure, 
both treatments were well tolerated, and there 
was a high rate of completion in each study 
group (90.5% in the topical cyclosporine group 
and 93.8% in the artificial tear group). Only 
three patients exited the study prior to the 
month-3 visit. In the cyclosporine group, one 
patient was lost to follow-up and one patient 
discontinued, complaining of “stinging” upon 
instillation. In the tears group, one patient was 
lost to follow-up.

DISCUSSION

In the present study, topical cyclosporine 
0.05% provided statistically significantly greater 
improvements in Schirmer scores, OSDI, TBUT, 
and corneal staining scores than artificial 
tears on rosacea-associated eyelid and corneal 
changes. The improvements seen with topical 
cyclosporine are most likely due to the effects 
topical cyclosporine 0.05% has on increasing 
tear production and decreasing inflammation.13 
Furthermore, the ability of topical cyclosporine 
0.05% to significantly improve Schirmer scores, 
OSDI, TBUT, and corneal staining scores may 
be due to a cyclosporine-mediated reduction in 
the number of activated lymphocytes within 
the conjunctiva.15 By reducing activated lym-
phocytes and increasing tear production, topi-
cal cyclosporine 0.05% decreases inflammation 
within the eye and improves patient signs 
and symptoms.

Ocular rosacea is an inflammatory dis-
ease as well, sometimes associated with MGD. 
Traditional treatments for both diseases include 
lid hygiene, oral tetracyclines, steroids, and anti-
biotics. Ocular rosacea, however, is more involved 
than MGD; the latter can be (mis)diagnosed as 
dry eye,19 while the former is a manifestation 
of a dermatologic disorder. Both, however, are 
strongly associated with age.3,19 It is not sur-
prising that subjects in this study presented 
with both ocular rosacea and MGD, as the geo-
graphic location of this study yields an older 
demographic. Zengin et al.20 also found a strong 
correlation between rosacea and MGD. In that 
study, patients with poor meibum secretion and 
inspissation exhibited tear film instability and 
experienced premature tear evaporation.

Barton et al.6 noted reduced tear turnover, 
its inverse correlation with interleukin-1alpha, 
and the absence of tumor necrosis factor-alpha 
in the tears of patients with ocular rosacea, 

suggested that the increased concentration of 
interleukin-1alpha observed may be largely 
because of clearance failure of cytokines nor-
mally produced at the ocular surface. A sepa-
rate study suggested that after 6 months of use, 
topical cyclosporine was shown to decrease 
inflammatory cytokines in the conjunctival epi-
thelium of dry eye patients.21

Despite the relatively common incidence of 
ocular rosacea, the diagnosis is routinely missed 
by ophthalmologists or, when it is made, often 
undertreated. Akpek et al.3 describes the non-
specific nature of these signs and symptoms is 
likely to contribute to the possibility of misdiag- 
nosis. However, this same report underscores 
the potential consequences of undertreat-
ing ocular rosacea. Although the majority of 
patients (86.3%, 113/131) studied received oral 
tetracycline (a common treatment for rosacea), 
13 patients had decreased visual acuity at the 
time of presentation due to corneal complica-
tions. Six of these patients required penetrating 
keratoplasty during the course of their disease. 
Seven patients had severe cicatrizing conjunc-
tivitis at the time of referral and seven patients 
were left with visual acuity less than 20/400. 
One patient underwent enucleation for corneal 
perforation and endophthalmitis.3 Early treat-
ment to avoid severe visual complications asso-
ciated with both ocular rosacea and MGD is 
recommended, and prolonged treatment may 
be necessary.3,7,16,22

The finding that cyclosporine is an effec-
tive treatment for the signs and symptoms of 
ocular rosacea is consistent with another study. 
Perry et al.22 reported that topical cyclosporine 
was effective in treating ocular rosacea patients 
who were unresponsive to standard therapy. 
Moreover, most patients in that cohort (71%) 
were able to discontinue all other medica-
tions. These authors also found that topical 
cyclosporine was safe and well tolerated in 

Figure 4. Change in mean corneal staining from initial visit 
after 3 months of treatment. *P<0.001.
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Figure 5. Evaluation of rosacea-associated ocular signs 
and symptoms in patients nonresponsive to artificial tear 
therapy who then switched to cyclosporine for 1 month.
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patients with ocular rosacea. Perry et al.22 also 
found several objective examination findings 
between the placebo and topical cyclosporine 
groups to be statistically significant at the 
3-month visit, including lid margin vascular 
injection, tarsal telangiectasia, and fluorescein 
staining (all P<0.05). The most significant of 
changes (P=0.001) was the greater decrease in 
the number of occluded meibomian glands in 
the cyclosporine group as compared with the 
placebo group.23

This study was not without limitations. The 
patient groups were older and Caucasian, and 
therefore any results gleaned from this study 
may not be applicable to younger patients or 
those of different ethnicities. The relatively 
small sample size and results may not necessar-
ily be replicated in a larger-scale trial.

The authors recommend that future studies 
compare topical cyclosporine 0.05% and tetra-
cycline for the treatment of ocular rosacea, as 
tetracycline is often most prescribed, but is not 
without potential for adverse events. Comparing 
topical cyclosporine 0.05% to other antibiotics 
used in the treatment of rosacea/ocular rosacea 
and/or MGD is also recommended. Other ben-
eficial future studies might include comparisons 
between topical cyclosporine and more than 
one artificial tear lubricant, and to compare 
topical cyclosporine 0.05% to oral tetracycline 
for the treatment of ocular rosacea patients. In 
addition, a larger-scale, longer-duration study 
to determine the long-term efficacy of topical 
cyclosporine 0.05% (ie, prevention of flare-
ups) for the treatment of ocular rosacea would 
be beneficial.

CONCLUSION

Topical cyclosporine 0.05% is more effective 
than artificial tears for the treatment of rosacea-
associated lid and corneal changes.
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