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Efficacy and safety of using topical cyclosporine A for treatment
of moderate to severe dry eye disease
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Abstract

Objective: To investigate and evaluate the efficacy and safety of topical cyclosporine A for treatment of moderate to severe dry
eye disease.

Materials and methods: This is a prospective study of patients with moderate to severe dry eye syndrome were recruited. All cases
were selected from patients attending the ophthalmic outpatient clinic of Research institute of ophthalmology. Eligible patients
were at least 21 years of age with a confirmed diagnosis of keratoconjunctivitis sicca with or without Sjogren’s syndrome refractory
to conventional management.

The medication used in this study were unit dose vials of unpreserved cyclosporine A 0.05% used twice daily.

The protocol was composed of a 2-week washout phase, a 12-week treatment phase, and a 4-week post treatment phase. Patients
were evaluated at weeks 4, 8, 12 during the treatment phase. During these visits patients were evaluated for changes from base
line in Schirmer test, rose Bengal staining, superficial punctuate erosions, BUT, impression cytology, symptoms of ocular discom-
fort and visual acuity. After completion of the treatment phase, patients were also evaluated at post treatment week 4, during this
visit patients were assessed for Schirmer test, rose Bengal staining, superficial punctuate erosion, BUT, impression cytology,
symptoms of ocular discomfort and visual acuity.

Results: Thirty two cases in the mean age of 47 (12.9), range [20-67] years; four (13%) male and 28 (87%) female were recruited in
the current study. Out of them, 12 (38%) cases had Sjogren syndrome. Visual acuity improved significantly (p = 0.012), BUT
(p < 0.0001) for both eyes, Schirmer measurements (p < 0.0001 and p = 0.029 for OD and OS, respectively).

Conclusions: Cyclosporine A ophthalmic emulsion 0.05% has been demonstrated to be effective and safe in human clinical trials. It
reduces signs and symptoms of dry eye disease, with the fact that its effect continued to occur significantly within the treatment
periods as well as improvement of ocular condition kept on, actually more slowly towards stability, despite the drug has already
stopped.
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Introduction

Some of recent studies indicate that dry eye disease or
keratoconjunctivitis sicca (KCS) affects millions of people over
the world." In addition, there is an increasing trend in the fre-
quency of patients visiting eye care facilities with dry eye
symptoms.” The most common complaint is discomfort sen-
sation, including a gritty and foreign body sensation,
depending on the duration and severity of the dryness where
the to ocular surface damage may also be present.** Despite
being common condition, dry eye syndrome (DES) is under-
diagnosed. Clinically, DES has been classified into two sepa-
rate, overlapping, categories; evaporative loss and aqueous
deficiency.®

Additionally, a new concept of pathogenesis showed that
DES maybe caused by inflammation mediated by T-cell lym-
phocytes and cytokines that affect lacrimal gland acini and
ducts.>® This effect, would lead to changes in the tear film
and hence abnormal changes in the homeostasis of the ocu-
lar surface. Most of the treatment modalities of DES depend
on tear substitutes or tear preservatives although they can’t
affect these processes.’

It has been found that decreased tear production and tear
clearance lead to chronic inflammation on the ocular surface.
This inflammatory response consists of inflammatory cell infil-
tration of the ocular surface, activation of the ocular surface
epithelium with increased expression of adhesion molecules
and inflammatory cytokines, increased concentrations of
inflammatory cytokines in the tear fluid and increased
activity of matrix degrading enzymes, such as matrix
metalloproteinase-9 in the tear fluid."*

Not only has inflammation been linked to aqueous defi-
ciency dry eye disease, but also to that of evaporative loss.
Accumulation of meibum within the meibomian gland can
lead to inflammation of the gland and bacterial colonization.

The colonizing bacteria have lipases that break the nonpo-
lar wax and sterol esters into triglycerides and free fatty acids
(polar lipids), thus altering the normal composition of the
meibum. The polar lipids makes the mucinous layer
hydrophobic. The abnormal meibum solidifies and obstructs
the ducts, leading to further inflammation and perpetuating
the vicious cycle. Topical cyclosporine A as a highly specific
immunomodulator that primarily affects T lymphocytes may
decrease the inflammation of the meibomian glands and
thus, reduce their plugging and dysfunction.’

Systemic Cyclosporin A (CsA) is one of the powerful anti T-
cell immunosupperssive agents, which does not lead to bone
marrow suppression. Its main complications are hypertension
and nephrotoxicity, however, when used in low doses, the
incidence of nephrotoxicity is much reduced.® Systemic
cyclosporine A can be given in the treatment of some of local
ophthalmic conditions involving cytokines, for example cor-
neal graft rejection, autoimmune uveitis and DES. Topical
use of cyclosporine A avoid many side effects associated with
systemic administration.® Treatment with topical cyclosporine
A has been shown to reduce the cell mediated inflammatory
reactions which associated with inflammatory ocular surface
disease.®” "0

Previous studies stated that treatment with topical cyclos-
porine A could improve symptoms and signs of DES.” """ As
well as, several studies suggest that topical cyclosporine A
offers the first therapeutic treatment for patients with

moderate to severe DES due to aqueous deficiency.” All of
these findings suggest that treatment with topical cyclospor-
ine A may give a very good chance as a real curative treat-
ment instead of the symptomatic treatments that targets
only the symptoms of DES as it works on the disease patho-
genesis. The most appropriate concentrations of topical
cyclosporine A are 0.05% and 0.1% as there were no addi-
tional benefits were observed with higher concentrations.’
In the current study, we aimed to investigate and evaluate
the safety and efficacy of topical cyclosporine A 0.05% for
treatment of moderate to severe dry eye disease.

Methods

In our prospesctive study, patients with moderate to sev-
ere DES were recruited. All cases were selected from patients
attending the ophthalmic outpatient clinic of Research insti-
tute of ophthalmology. The minimum age of our patients
was at least 21 years old with a confirmed diagnosis of KCS
with or without Sjogren’s syndrome resistant to conventional
management.

The Inclusion criteria included Schirmer test (without anes-
thesia) of 5 mm/5 min in at least one eye; mild superficial
punctuate erosions defined as a corneal punctuate fluores-
cein staining score of >1 in either eye (Scale 0: none to 3: sev-
ere); and one or more moderate (>+2) dry eye related
symptoms; including itching, burning sensation, blurring of
vision, foreign body sensation, dryness sensation, photopho-
bia, and pain. Our exclusion criteria were any ocular surface
disease or surgery or ocular trauma within the previous 6
months. Any patient with uncontrolled systemic disease, also
pregnant or lactating mothers was excluded. The eye drops
used in this study were preservative free vials of cyclosporine
A 0.05%. The treatment protocol consisted of three phases:
(I) first phase: 2-week washout phase, during this time the
patients were instructed to stop the use of all topical eye
drops except for preservative free tears substitutes, four
times daily in each eye. (Il) Second phase: 12-week treatment
phase, patients who finiched the washout phase successfully
were then given their topical cyclosporine A 0.05% two times
daily (morning and evening) in both eyes for 12 weeks. The
use of preservative free tears substitutes was allowed during
the treatment phase. Patients were regularly evaluated at
weeks 4, 8, 12 during the treatment phase. During these fol-
low up visits patients were reevaluated for changes from base
line in terms of schirmer test, rose Bengal staining, superficial
punctuate erosions , impression cytology, ocular discomfort
sensation, biomicroscopy, and vision. (lll) 3rd phase: 4-week
post-treatment phase, after the end of the treatment phase,
patients were also evaluated again for schirmer test, rose
Bengal staining, superficial punctuate erosions, impression
cytology, ocular discomfort sensation, biomicroscopy, and
vision.

The efficacy measures were rose Bengal staining (graded
on a scale from 0 = none to 3 = severe); superficial punctate
erosions (graded on a scale from 0 =none to 3 = severe);
Schirmer test without anesthesia; symptoms of ocular dis-
comfort (graded on a scale from 0 = none to 3 = severe); tear
break up time. Meanwhile, treatment safety was proven
using systemic blood pressure, kidney function tests, ocular
tension by Goldman applanation tonometry and the vision
as indicators.
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Clinical examinations included: both clinical and ocular
medical history taking, detailed Slit Lamp Examination, in
addition to break-up time test; Rose Bengal stain; and Schir-
mer test.

The Impression Cytology was taken using a cellulose acet-
ate filter paper (Millipore type GS); of a 0.22 um pore size.
(Millipore Company: agent in Cairo ETAMCO).

The filter paper was placed carefully on the temporal part
of the bulbar conjunctiva, just below the horizontal midline of
the cornea and conjunctival sac.

The strips were left in place for 3-4 s and then gently were
removed with peeling motion, avoiding shearing and twisting
forces that would distort the specimen.

After the specimens were obtained, the detached con-
junctival cells on the filter material were fixed and stained
for microscopic examination.

Microscopic examination

The slides were examined using an ordinary light micro-
scope, (Ningguang™ XSZ-107), under magnifications of
40x, 100x and 250x.

The grading was carried out mainly by determining the
stage by the morphologic appearance of conjunctival epithe-
lial and goblet cells was developed and the nucleus to cyto-
plasm ratio.

The samples were examined for the following cytological
features:

(1) Morphological features of the nucleus.

(2) Metachromatic changes of cytoplasmic color and
emergence of keratinization.

(3) Nucleus — cytoplasm ratio.

Conjunctival impressions were graded on a scale from
0 to 3.

Grade 0: Epithelial cells are small and round with eosino-
philic staining cytoplasm. Nuclei are larger, with a
nuclear/cytoplasmic (N/C) ratio of 1:2. Goblet cells are
abundant, plump, and oval with an intensely PAS-
positive cytoplasm.

Grade 1: Epithelial cells are slightly larger, with eosinophi-
lic staining. Nuclei are smaller, N/C ratio of 1:3. Goblet
cells are decreased in number but still maintain their
plump, oval shape with an intensely PAS-positive
cytoplasm.

Grade 2: Epithelial cells are larger and polygonal, occa-
sionally multinucleated with variably stained cytoplasm.
Nuclei are small, with a N/C ratio of 1:4 to 1:5. Goblet cells
are markedly decreased in number.

Grade 3: Epithelial cells are large and polygonal, with
basophilic cytoplasm. Nuclei are small, pyknotic, and in
many cells completely absent. The N/C ratio is greater
than 1:6.

Statistical section

Data were collected pre- and post-intervention using a
specific data collection sheet, data were then cleaned, man-
aged, and coded using Microsoft Excel 2013®; Microsoft
Corporation, Redmond, Washington, USA. The analysis was
done using SPSS® version 22 (IBM Inc., Chicago, lllinois,

USA). Descriptive analysis was done, where categorical vari-
ables were presented in the form of frequencies and percent-
ages while continuous variables in the form of mean (+SD).
Inferential analysis was conducted to test the significance of
potential change between pre- and postintervention. Wil-
coxon Signed Ranks test was done to evaluate the signifi-
cance of change in the assessed clinical indices, while Chi
squared test was used to assess potential associations of cat-
egorical variables. The confidence interval level was set to
95% where a corresponding p value threshold was identified
as 0.05 where any output p below 0.05 is interpreted as an
indicator of statistical significance.

Results

Thirty two cases in the mean age of 47 (12.9), range [21-
67] years; four (13%) male and 28 (87%) female were
recruited in the current study. Out of them, 12 (38%) cases
had Sjogren syndrome. In terms of dry eye clinical indices,
comparing baseline pre-intervention assessment to the 4
week (during treatment) showed that there was a significant
improvement in Visual acuity (p = 0.012), BUT (p < 0.0001)
for both eyes, Schirmer measurements (p <0.0001 and
p = 0.029 for OD and OS, respectively). Moreover, compar-
ing pre-intervention assessment to 12 month (during treat-
ment) assessment yielded that the improvement in all of
the assessed indices was highly significant (p < 0.0001) for
Visual Acuity, BUT, and Schirmer test for both eyes.

On the other hand, comparing clinical indices at the sec-
ond assessment visit to the clinical indices at the last assess-
ment visit, demonstrated that the statistically significant
improvement in such assessed indices continued to show
up (p = 0.012 for visual acuity and p < 0.0001 for all of the
other indices; BUT and Schirmer test for both eyes.

Moreover, comparing visit 4 (12 week end of treatment
phase) and visit 5 (4 week post treatment phase), showed
that the dry eye status continued further improvement with
a significant p value of 0.012 for all of the assessed indices.

Comparing findings from Rose Bengal and Impression
Cytology, comparison of pre-intervention assessment to
4 week (during treatment) visit showed that there is a statisti-
cally significant difference between both rose Bengal and
impression cytology findings between the pre-intervention
visit and the first 4 month follow up visit in both eyes
(p <0.0001) in terms of Rose Bengal while for the impression
cytology, only the OD showed significant difference
p < 0.0001, while OS was not found to be statistically signifi-
cant, p = 0.201.

Likewise, comparing the pre-intervention phase assess-
ment with the 12 week (during treatment) visit showed that
the recognized statistically significant difference is quite con-
sistent in both of the Rose Bengal and impression cytology
findings (p <0.0001) for both eyes in Rose Bengal and
p < 0.0001 & p =0.013 for the impression cytology in OD
and OS respectively.

For the assessment of the improvement stability, compar-
ing visit 2 to week 12 findings showed that the improvement
also continued to show up in both Rose Bengal (P < 0.0001
for both eyes) and P < 0.021 & P = 0.002 for OD and OS in
terms of the impression cytology.

Finally, in the post intervention phase, comparing the 12
week visit to the post intervention visit assessments, the dif-
ference continued to be significant for the Rose Bengal in OD
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(p = 0.014) while it was not significant in the OS (p = 0.998).
Meanwhile, the difference continued to be significant in the
impression cytology reading (p = 0.014 for both eyes).

Discussion

Keratoconjunctivitis sicca (KCS) or dry eye syndrome is a
very common problem in ophthalmic practice. The recent
committee of the national eye institute/industry classified
KCS into two new categories.'® The two new categories are
aqueous production — deficient and evaporative loss dry
eyes. The aqueous production-deficient category includes
Sjogren-associated KCS (SS-KCS) and non-Sjogren-
associated KCS (NSS-KCS).

This study aimed to evaluate efficacy and safety of topical
CsA 0.05% twice daily in treatment of moderate to severe dry
eye. Findings from our series showed that there were signif-
icant improvements in the eye conditions (stage of the dis-
ease severity). This improvement continued to occur within
the treatment period. Despite the fact that the treatment
has already stopped, improvements kept on, actually more
slowly towards stability. No systemic harm has been detected
in blood pressure and/or in kidney function as well.

Efficacy, safety, formulation tolerability, and optimum
dose of a novel CsA oil-in-water emulsion formulation for
the treatment of moderate to severe dry eye disease was
investigated by Stevenson and his colleagues in 2000. Obser-
vations from Stevenson et al. study showed that treatment
with topical CsA 0.05-0.4% ophthalmic emulsion significantly
led to improvement in the ocular manifestations of moderate
to severe dry eye disease and that these improvements
resulted in a significant improvement of vision-related func-
tioning. These finding support the results of our study that
demonstrated a positive effect of topical Cs A on DES. This
improvement continued to occur significantly during the
two successive (within- treatment) follow-ups.7

Other studies have demonstrated a favourable effect of
topical CsA on dry eye in Sjogren Syndrome and enlarge
the range of patients who may get benefit from CsA to those
with moderate to severe DES with or without Sjogren syn-
drome. This matches with our study in which the two patient
groups (SS-KSC and NSS-KSC) improved with the use of topi-
cal CsA."""?

The mechanisms of dry eye disease are still being
explained, but many lines of evidence suggest that dry eye
disease is the result of a cytokines and receptor mediated
inflammatory process. This inflammatory process affects the
lacrimal gland acini and ducts, leading to abnormalities in
the tear film and in turn disrupting the homeostasis of the
ocular surface. This hypothesis was evidenced by the obser-
vations of infiltration of the lacrimal glands of the patients
with DES with Sjogren dyndrome by lymphocytic infiltrates
and proinflammatory cytokines."

The ability of the immunomodulatory agent topical cyclos-
porine A to improve manifestations of moderate to severe
dry eye disease without Sjogren’s syndrome gives further
support to the hypothesis that stated, cell mediated inflam-
matory processes may contribute to development of dry
eye disease regardless of the cause.’®

The effect of the inflammatory process on dry eye disease
unrelated to systemic inflammatory disease has also been
demonstrated in histologic studies,”"'® which demonstrated

that evidence of the inflammatory processes was associated
with abnormal lacrimal gland histologic findings, suggesting
that inflammation in dry eye may lead to the progression of
the disease by causing permanent damage to the lacrimal
gland.

It is important to note that there were safety findings in
our study; no systemic harm was detected in blood pressure
and/or in kidney function. In The study made by Stevenson
et al. 2000 the most important safety findings were that there
were no ocular infections occurred in any of the treated
patients. In addition, blood analysis showed that even the
greatest concentrations of topical cyclosporine A used
resulted in minimal systemic absorption’.

Topical Cyclosporine A 0.1% ophthalmic emulsion over
1-3year period in moderate to severe dry eye disease
patients as the main outcome measures of Barber et al. and
Sall et al. studies were corneal staining, Schirmer test, and
symptoms severity assessment were conducted during the
first 12-month period, with a patient survey during the
second 12-month period. Biomicroscopy and visual acuity
examinations, intraocular pressure measurements and
adverse effects queries occurred at 6-month intervals.
Treatment during the first 12-month period resulted in mod-
erate improvements in objective measures of dry eye disease
and no change in subjective measures, which was expected
because partients had been treated with cyclosporine
emulsion (either 0.05% or 0.1%) for 6-12 months before the
baseline assessment.'”%°

In our study, there was stability of visual acuity and IOP,
the apparent improvement of vision is an indirect determi-
nant of a comfortable eye feeling. In Barber et al. study,'
diminished visual acuity over the course of the study was
slightly more frequent than increased visual acuity. However,
diminution of vision in these patients was likely due to the
visual problems that commonly affect the elderly population
(e.g., cataract, age related macular degeneration).

The number of goblet cells as well as epithelial turnover in
patients with non-Sjogren syndrome associated with kerato-
conjunctivitis sicca (NSS-KCS) have been compared to those
with SS-KCS before and after 6 months of treatment with
topical cyclosporine A (CsA) ophthalmic emulsion. The study
showed that treatment of dry eye syndrome for 6 months
with topical CsA resulted in an increase in the number of
Goblet cells in patients with NSS-KCS and SS-KCS and a
decrease in epithelial turnover in those with NSS-KCS.?'

Our study findings showed that we the impression cytology
was improved in all stages comparing pre to post intervention
and with a pattern of stability within the treatment period. A
study by Kujawa and Rozycki in which all groups of patients
were treated by 0.05% cyclosporine topically twice daily,
showed that using 0.05% cyclosporine solution is effective in
treating patients with dry eye syndrome but without systemic
disease. In such cases a short term, three-month treatment is
sufficient. The treatment with 0.05% cyclosporine is just as
effective in patients with SS-KCS, yet in such cases the treat-
ment has to be longer and take six months.*

Another study by Wilson and Perry reported that topical
cyclosporine A treatment appears to be associated with a
cure of symptoms and signs in subgroup of chronic dry eye
patients. In such patients, apparently there is effective elimi-
nation of inflammatory processes underlying chronic dry eye
disease. Such patients should be monitored long term
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because a return of disease may be noted these results sug-
gest that topical cyclosporine treatment stops progression of
chronic dry eye in some patients.?® In our study, it is clear that
there was a high degree of stability, not only this, but also the
treatment impact is still functioning (as clear by the continued
improvement in objective & subjective measures including
impression cytology).

Finally, despite the fact the treatment was stopped and
improvement kept on, actually more slowly towards stability
is a phenomenon that can be taken as an indicator of the
drug successful impact.

Accordingly, a practical protocol for the management of
keratoconjunctivitis sicca can be recommended as follows:
Good history taking for symptoms suggestive of dry eye,
assessment of the BUT test as screening test for dry eye,
patient should be examined superficial punctate erosions.
Confirmed diagnosis can be done via Schirmer test and/or
impression cytology test. Treatment modality can go through
using a lubricating eye drops for mild cases, to supplement a
patient’s natural tears, administering topical 0.05% cyclos-
porine A as the first line of therapeutic treatment for patients
with moderate-to-severe dry eye disease due to tear defi-
ciency in addition to tear substitutes. In very severe cases,
we can consider punctual occlusion either temporary or per-
menant to improve the residence time of the tears that the
patient can produce.

Conclusions

Cyclosporine A ophthalmic emulsion 0.05% is the first
difnitive treatment that targets an underlying the pathologi-
cal mechanism for chronic dry eye: immune-mediated inflam-
mation. Cyclosporine A ophthalmic emulsion 0.05% has been
demonstrated to be effective and safe in human clinical trials.
It decreases signs and symptoms of dry eye disease, with the
fact that its effect continued to occur significantly within the
treatment periods as well as improvement of ocular condition
kept on, actually more slowly towards stability, despite the
drug has already stopped.

It is well-tolerated without ocular side effects. Its use is not
associated with any systemic side effects. No microbial over-
growth or ocular infections happened during clinical studies.
Topical cyclosporine A 0.05% is well accepted by patients as
they can expect results in 3-6 months of treatment. Most
importantly, this agent provides rational pharmacological
therapy where none currently exists.
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