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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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