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Purpose: Cyclosporine ophthalmic emulsion 0.05% (CsA 0.05%) and cyclosporine ophthalmic solution 0.09% (CsA 0.09%) are
approved to increase tear production in dry eye disease (DED). We investigated the effect of CsA 0.09% on DED signs and symptoms
in patients whose disease was inadequately controlled on CsA 0.05%. In this Phase 4, single-arm, open-label study, adults with DED
administered 1 drop of CsA 0.09% in both eyes twice daily for 12 weeks.

Patients and Methods: Patients were > 18 years of age with a history and clinical diagnosis of DED for > 3 months, which was not
adequately controlled by treatment with CsA 0.05%. The primary efficacy endpoints were mean changes from baseline in total corneal
fluorescein staining (CFS) and modified Symptom Assessment iN Dry Eye (mSANDE) scores at Week 12. Secondary efficacy
endpoints included mean changes from baseline in total conjunctival staining score, central CFS score, tear osmolarity, Schirmer test
score, and frequency of artificial tear use at Week 12, and patient treatment preference at Week 12. Adverse events (AEs) were
monitored.

Results: The intent-to-treat population comprised 124 patients (mean age, 65.6 years). The mean changes from baseline in total CFS
and mSANDE scores were statistically significant at Weeks 4, 8, and 12 (P < 0.0001 for all). At Week 12, statistically significant
improvements from baseline were also noted for total conjunctival staining score, central CFS score, Schirmer test score, and artificial
tear use frequency (P < 0.0029), and 69.4% of patients preferred CsA 0.09%. Most AEs were mild.

Conclusion: Treatment with CsA 0.09% elicited statistically significant improvement from baseline in DED signs and symptoms
from Weeks 4 to 12 in patients inadequately controlled on CsA 0.05%. Overall, CsA 0.09% was well tolerated. The findings from this
study suggest that switching from CsA 0.05% to CsA 0.09% may improve signs and symptoms in patients with DED.

Plain Language Summary: In this study, patients with dry eye who were still experiencing symptoms while receiving treatment
with cyclosporine ophthalmic emulsion 0.05% were switched to cyclosporine ophthalmic solution 0.09% (CsA 0.09%) for 12 weeks.
Both formulations use the anti-inflammatory agent cyclosporine, but CsA 0.09% uses a slightly higher concentration that is dissolved
into a solution rather than emulsified in an oil like some other dry eye drops. Patients were assessed using eye stains and questionnaires
before switching to CsA 0.09%, which served as the baseline for each patient. Patients were then re-examined and completed another
questionnaire regarding their dry eye symptoms every 4 weeks during the 12 weeks they received CsA 0.09%. As early as Week 4,
patients on average had improvements in dry eye staining and symptom management (based on their questionnaire scores), which were
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associated with better control of their dry eye symptoms. At the end of the study, 69% of patients preferred CsA 0.09% over their
previous eye drops, and CsA 0.09% was well tolerated by patients and was associated with mostly minor ocular side effects; eye
irritation after applying the eye drops was reported most frequently. Taken together, these results suggest that treating dry eye early
with CsA 0.09% may be beneficial, and some patients who struggle to adequately control their dry eye symptoms with other dry eye
drops may benefit from switching their treatment to CsA 0.09%.

Keywords: CEQUA, corneal staining, cyclosporine A, dry eye disease, patient-reported outcome, restasis

Introduction
Dry eye disease (DED) is a multifactorial ocular surface disorder characterized by a loss of tear film homeostasis, with an
estimated prevalence in the US of 8.1% (range, 5.3%—14.5%)."> DED has many risk factors related to the patient and
lifestyle. For example, advancing age increases the odds of developing DED and is associated with meibomian gland
dysfunction and tear deficiency.> Additional risk factors include environmental factors (eg, pollution and low humidity),
medications (eg, antihistamines, antidepressants, and isotretinoin), ocular comorbidities (eg, meibomian gland dysfunc-
tion and Sjogren syndrome),*> and ocular surgeries.® These factors reduce tear production and/or quality and lead to tear
film instability, tear hyperosmolarity, and increased friction and mechanical irritation at the ocular surface.” These trigger
a self-perpetuating cycle of ocular surface inflammation and damage, which produce the symptoms of visual abnorm-
alities and ocular surface discomfort.” Therefore, treatments for DED must address both etiology and underlying
pathophysiology to optimize treatment efficacy and ensure patient satisfaction.®

The US Food and Drug Administration (FDA)—approved treatment options for DED include cyclosporine A formulations

9-11

(Restasis®, Cequa™, Vevye®™)’ !! and lifitegrast ophthalmic solution 5.0% (Xiidra™),'* which inhibits inflammation associated

with DED."? Cyclosporine A is a calcineurin inhibitor immunosuppressant that reduces ocular surface inflammation, resulting
in reduced conjunctival epithelial cell apoptosis and increased conjunctival goblet cell density in patients with DED.®!41®
Reduction in symptoms promotes treatment adherence in patients, improving their quality of life.'**° Cyclosporine A is
highly lipophilic and earlier topical formulations for the treatment of DED relied on castor oil-in-water emulsions, such as
cyclosporine ophthalmic emulsion 0.05% (CsA 0.05%; Restasis™; Allergan, Irvine, CA, USA).?'*? CsA 0.05% was approved
by the FDA in 2003 to increase tear production in patients with DED.*? Adverse events (AEs) including conjunctival
hyperemia, eye pain, burning, stinging, and epiphora are common with CsA 0.05% treatment.”'* A topical ophthalmic
solution of cyclosporine ophthalmic solution 0.09% (CsA 0.09%; CEQUA®; Sun Pharmaceutical Industries, Inc., Cranbury,
NIJ, USA) was subsequently developed using a nanomicellar formulation to improve the aqueous solubility of cyclosporine A,
reduce local AEs, and improve drug delivery to the ocular surface.'®?' In 2018, CsA 0.09% was approved by the FDA to
increase tear production in patients with DED.'%* Studies directly comparing CsA 0.09% and CsA 0.05% in the treatment of
patients with DED are limited. This study investigated changes in DED signs and symptoms with CsA 0.09% in patients
whose disease was inadequately controlled on CsA 0.05%.

Materials and Methods

Study Design and Treatment

This was a Phase 4, multicenter, open-label, single-arm study (ClinicalTrials.gov ID: NCT04357795).* All enrolled patients

administered 1 drop of CsA 0.09% in both eyes twice daily for a total of 12 weeks. The study design is depicted in Figure 1.
This study was conducted in accordance with the Code of Ethics of the World Medical Association (Declaration of

Helsinki), and all patients provided written informed consent for study participation. All procedures were performed in

compliance with relevant laws and institutional guidelines, and the study protocol was approved by the Sterling

Institutional Review Board (Atlanta, GA, USA) on March 10, 2020 (Protocol ID: 7872-*MASTER).

Study Population
Enrolled patients were > 18 years of age with a history and clinical diagnosis of bilateral DED for > 3 months, which was
not adequately controlled (ie, still symptomatic and/or exhibiting disease signs) by treatment with CsA 0.05%. Patients
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Visit 1 Visit 2 Visit 3 Visit 4
Screening/baseline  Week 4 Week 8 Week 12

v

End CsA 0.05%

Start CsA 0.09% Study end

CsA 0.05% treatment CsA 0.09% treatment
> 3 months

Figure | Study design. CsA 0.05%, cyclosporine ophthalmic emulsion 0.05%; CsA 0.09%, cyclosporine ophthalmic solution 0.09%.

must have been on current CsA 0.05% treatment for a period > 3 months prior to the screening/baseline visit. Other key
inclusion criteria evaluated at screening/baseline included a best-corrected visual acuity (BCVA) of 20/200 or better in
both eyes, a total corneal fluorescein staining (CFS) score > 6 (range, 0—20) and/or an individual zone CFS score > 2
(range, 0—4) in > 1 eye, and a modified Symptom Assessment iN Dry Eye (nSANDE) score > 40 (range, 0—100). Patients
were required to discontinue all other DED therapy at screening/baseline, except artificial tears or lid scrubs if they were
used routinely and for > 1 month prior to screening/baseline. The use of artificial tears or lid scrubs was to remain stable
on study. Use of artificial tears was prohibited within 2 hours before any study visit. Key exclusion criteria included
a previous history of treatment failure (no clinically relevant improvement in any DED assessment despite continuous
treatment for > 3 months) with discontinuation of or switching from CsA 0.05%, use or initiation of any systemic or
topical ocular medication not listed in the exclusion criteria that is known to cause or exacerbate DED within 7 days prior
to screening/baseline or during the study, use of topical ocular agents other than artificial tears during the study, active
ocular disease other than DED in either eye, periocular or ocular surgery within 6 months of screening/baseline in either
eye, punctal plugs or permanent punctal occlusion in either eye, and pregnancy or breastfeeding. Additionally, complete
treatment compliance was required during the study. Significant study medication noncompliance resulted in study
discontinuation, which was identified by the amount of unused medication returned at each study visit and review of
daily patient diaries.

Outcomes and Assessments

Efficacy

The 2 primary efficacy endpoints in this study were the mean changes from baseline in total CFS OU (both eyes) and
mSANDE scores at Week 12. Secondary efficacy endpoints included mean changes from baseline in total conjunctival
staining score, central CFS score, tear osmolarity, unanesthetized Schirmer test score, and frequency of artificial tear use
at Week 12, as well as patient treatment preference at Week 12. All efficacy endpoints were assessed at baseline and
Weeks 4, 8, and 12, and patient treatment preference was determined at the end of the study at Week 12.

Corneal fluorescein staining was assessed by measuring corneal epithelial staining 2 to 2.5 minutes after instilling 1
drop of 0.5% sodium fluorescein solution into each eye, followed by adequate blinking. Five corneal areas (central,
superior, temporal, nasal, and inferior) were evaluated, and each was scored on a 0 (no staining) to 4 (coalescent lesions)
modified National Eye Institute (NEI) grading scale in 0.5-point increments.>> The total CFS score was the sum of all
corneal area scores.

The mSANDE used in this study was a 2-item questionnaire that assessed the frequency and severity of ocular
dryness and irritation associated with DED. The items were slightly modified from SANDE to “Please indicate how
often, over the past week, your eyes felt dry and/or irritated,” and “Please indicate how severe, on average, you felt your
symptoms of dryness and/or irritation were over the past week.” The mSANDE was scored on a 0- to 100-mm linear
visual analog scale, where 0 represented very low frequency/severity and 100 represented very high frequency/severity.*®
For mSANDE, global symptom scores were calculated using the equation V(frequency score x severity score).
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Conjunctival staining was assessed approximately 5 minutes after CFS by measuring staining 1 to 4 minutes after
instilling 1 drop of 1% lissamine green solution in each eye. Staining was evaluated in 6 conjunctival zones (temporal,
superior-temporal, inferior-temporal, superior-nasal, inferior-nasal, and nasal). Conjunctival staining was scored from 0
to 3 in each zone using the Expanded NEI/Industry Workshop scale, and the total score was the sum of all individual
zone scores.”

Tear osmolarity was evaluated before dye instillation via the TearLab® Osmolarity System Test, in which nanoliter
volumes of tear fluid were collected from each eye using the Osmolarity Test Pen and Test Card. Results were interpreted
according to the provided instructions, and values were recorded in mOsm/L.

An unanesthetized Schirmer test was performed in each eye > 5 minutes after conjunctival staining. Strips were
placed in both eyes simultaneously, and the amount of wetting on each strip was marked with a line and recorded in mm
after 5 minutes.

The number of days and daily frequency of artificial tear use was evaluated at each study visit using patient diaries.
The baseline values were determined by a self-assessment that asked patients to report the number of days and average
uses per day of artificial tears over the 7 days prior to the screening/baseline visit. Patients were instructed to continue
using artificial tears as needed for the duration of the study.

Patient treatment preference was assessed by asking, “Overall, which treatment do you prefer for the management of
your dry eyes: your prior treatment or your study treatment?”” Responses were recorded.

Safety

Safety assessments included AE monitoring, BCVA measurement, and slit lamp examination, which were completed at
baseline and Weeks 4, 8, and 12. The reporting period for AEs was from the time the informed consent form was signed
through the final visit (Week 12 or early termination).

At each study visit, AE monitoring was performed by asking the patient how they had been feeling. All AEs observed by
the investigator or reported by the patient were documented and graded by the investigator as mild, moderate, or severe. Mild
AEs were defined as noticeable discomfort that did not interfere with normal daily activities. Moderate AEs were defined as
discomfort that interfered with normal daily activities, and severe AEs were defined as incapacitating and prevented
performance of normal daily activities. Any ongoing AEs at the time of study exit were followed until stabilization or
resolution. Adverse events were coded using the Medical Dictionary for Regulatory Activities (MedDRA) version 25.1.

Best-corrected visual acuity was assessed at all study visits using the Snellen eye chart and the patient’s current
corrective lens prescription. Patients were required to wear the same eyeglasses, if applicable, at each visit, and must
have read > 50% of the letters on a single line correctly to accept that visual acuity (VA) line. Refraction must have been
performed within 6 months of screening/baseline, and this refraction was used for all VA assessments for the study
duration. Snellen VA measurements were converted to the logarithm of the minimum angle of resolution (logMAR) for
results reporting.

Routine slit lamp examination was performed at each study visit to evaluate the anterior segment of the eye, including
the lids, cornea, conjunctiva, anterior chamber, and lens. Abnormalities were documented and graded.

Statistical Analysis
All statistical analyses and reporting were performed using SAS® version 9.4. Efficacy assessments used the intent-to-
treat (ITT) population, which included all patients who received > 1 dose of study treatment and had > 1 postbaseline
assessment. Safety assessments used the safety population, which included all patients who received > 1 dose of study
treatment.

The sample size was calculated by considering the primary endpoint of the study per baseline eligibility group.
A sample size of > 40 patients was required to achieve similar power to the individual endpoint estimates to detect
similar differences with a 1.67% level of significance using a 2-sided paired ¢-test. Continuous variables were summar-
ized using descriptive statistics (n, mean, standard deviation [SD], median, minimum, and maximum) and categorical
variables, including binary variables, were summarized with counts and percentages.
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Baseline values served as the study control since these assessments were completed, while patients were still affected
by prior CsA 0.05% treatment. Changes from baseline were evaluated using the 2-tailed Student’s ¢-test. For the mean
change from baseline in total CFS and Schirmer test scores, scores from each eye were averaged for each time point prior
to statistical analysis. The statistical significance level was set at P < 0.05 for all study endpoints. As the trial was
a single-arm study, no adjustments for multiple comparisons were made.

Missing data were not imputed for safety or efficacy analyses. Missing or partial dates were not imputed, except for
the identification of treatment-emergent AEs.

Results

Patient Demographics and Baseline Characteristics

Of the 155 screened patients, 134 were enrolled and included in the safety population, with 124 in the ITT population
(Figure 2). The mean (SD) patient age was 65.6 (11.54) years, with the majority being female (109; 87.9%) and White
(109; 87.9%; Table 1). At baseline, patients had been on treatment with CsA 0.05% for a mean (SD; range) duration of
39.4 (40.58; 3—211) months.

Primary Efficacy Endpoints

Both primary efficacy endpoints were met in the study. At baseline, the mean (SD) total CFS score in both eyes combined
(OU, means of right eye [OD] and left eye [OS] combined) was 5.7 (3.37). As early as Week 4, the mean (SD) total CFS
score OU was significantly lower than baseline by 2.8 (2.70) points (P < 0.0001) and continued to decrease to reach
a maximum reduction by 12 weeks of treatment (mean [SD] difference to baseline, —3.1 [2.9] points; P < 0.0001; Table 2
and Figure 3). The total CFS scores for each eye individually were also statistically significant (P < 0.0001) at each time
point (Figure 4A and B for right eye and left eye, respectively). Similarly, the mean (SD) mSANDE score was
significantly lower than the baseline value of 67.1 (21.05) points at each study visit (all P < 0.0001), with a maximal
change of 29.5 (26.38) points by Week 12 (Table 2 and Figure 5).

Secondary Efficacy Endpoints

The mean (SD) total conjunctival staining score OU (means of OD and OS combined) was 6.1 (4.03) points at baseline
and then significantly decreased during treatment (all P < 0.0001), reaching a value of 3.0 (3.30) points by Week 12
(Table 2 and Figure 6A). Patients also experienced significant improvements in central CFS scores. At baseline, the mean
(SD) central CFS score OU was 0.8 (0.85) and improved by 0.5 (0.87) points at Week 12 (P < 0.0001 for each; Table 2

Patients screened
N =155

.| Screening failures

v n=_21

Patients enrolled
n =134

Discontinued study (n =19)

* Withdrawal by patient (n = 11)
* Adverse event (n = 5)

* Lost to follow-up (n = 2)

* Other?®(n=1)

4

Completed study
n =115

Figure 2 Patient disposition. *Early termination due to the sponsor not providing the study medication.
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Table | Patient Demographics and Baseline Characteristics

All Patients
N =124
Age, years
Mean * SD 65.6 + 11.54
Minimum, maximum 23, 90
Sex, n (%)
Female 109 (87.9)
Male 15 (12.1)
Race, n (%)
White 109 (87.9)
Black or African American 10 (8.1)
Asian 4 (3.2)
Other 1 (0.8)
Ethnicity, n (%)
Hispanic/Latino 17 (13.7)
Not Hispanic/Latino 107 (86.3)
BCVA, logMAR
OD, mean * SD 0.05 £ 0.15
OS, mean * SD 0.05 £ 0.12
Time on CsA 0.05%, months®
Mean * SD 39.4 + 40.58
Minimum, maximum 3, 211
Baseline artificial tear use, times per day”
Mean * SD 2.8 (4.0)
Minimum, maximum 0, 35
Ocular comorbidity/history, n (%)°
Cataract 57 (46.0)
Posterior capsule opacification 35 (28.2)
Vitreous detachment 35 (28.2)
Meibomian gland dysfunction 30 (24.2)
Vitreous floaters 20 (l16.1)
Notes: °n = 123. ®n = 114. “Ocular comorbidities/history are presented for

conditions present in 2 20 patients in the study population Data are presented
for the ITT population (all patients who received 2 | dose of study medication
and had 2 | postbaseline assessment).

Abbreviations: BCVA, best-corrected visual acuity; CsA 0.05%, cyclosporine
ophthalmic emulsion 0.05%; ITT, intent-to-treat; logMAR, logarithm of the
minimum angle of resolution; OD, right eye; OS, left eye; SD, standard
deviation.

and Figure 6B). Statistically significant improvements in the unanesthetized Schirmer test were also observed during
treatment (Table 2 and Figure 6C).

Mean (SD) baseline tear osmolarity was 308.4 (15.32) mOsm/L and 308.2 (15.65) mOsm/L for OD and OS,
respectively; mean tear osmolarity OU at baseline was 308.3 (13.43) mOsm/L (Table 2). At Week 12, mean (SD) tear
osmolarity significantly decreased by 4.0 (19.44) mOsm/L OD (P = 0.0323) and numerically decreased by 1.7 (18.54)
mOsm/L OS (P = 0.3447) and 2.8 (15.62) mOsm/L OU (P = 0.0583; Table 2).

Patients reported decreased artificial tear use during the study. At baseline, the mean (SD) frequency was 2.8 (3.97)
applications per day (Table 2). Significant reductions in artificial tear use were reported at each study visit (all P <
0.0001), and the mean (SD) change in frequency was —1.5 (2.4) applications per day by Week 12. By the end of the
study, 86 (69.4%) patients preferred CsA 0.09% vs 27 (21.8%) who preferred the prior treatment; the remaining 11
(8.9%) did not indicate a preference (Figure 7).
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Table 2 Summary of Mean Clinical Changes Through Week 12

Parameter, Mean (SD) Baseline Week 4 Week 8 Week 12
Total CFS score

ou 5.71 (3.37) 3.98 (3.12) 291 (2.54) 2.70 (2.36)

oD 5.48 (3.48) 4.04 (3.30) 2.89 (2.56) 2.78 (2.76)

os 5.94 (3.44) 3.92 (3.13) 2.93 (2.67) 2.63 (2.27)
mSANDE score 67.10 (21.05) | 4841 (23.31) | 44.19 (24.28) | 38.31 (25.99)
Conjunctival staining score 6.09 (4.03) 4.53 (3.41) 3.61 (3.27) 3.15 (2.92)
Central CFS score 0.8 (0.85) 0.5 (0.70) 0.4 (0.54) 0.3 (0.50)
Unanesthetized Schirmer test score, mm 11.4 (8.17) 13.7 (9.60) 13.1 (9.56) 13.6 (9.35)
Tear osmolarity, mOsm/L

ou 308.3 (13.43) | 307.6 (14.07) | 304.8 (12.27) | 305.7 (12.45)

oD 308.4 (15.32) | 308.3 (17.78) | 305.2 (14.79) | 304.5 (14.49)

(6N 308.2 (15.65) | 307.0 (16.38) | 304.4 (13.16) | 306.9 (14.76)
Artificial tear use, applications per day 2.8 (3.97) 1.2 (1.35) 1.1 (1.20) 1.0 (1.22)

Notes: Data are presented for the ITT population (all patients who received 2 | dose of study medication and had 2 | postbaseline

assessment).

Abbreviations: CFS, corneal fluorescein staining; ITT, intent-to-treat; mSANDE, modified Symptom Assessment iN Dry Eye; OD,

right eye; OS, left eye; OU, both eyes; SD, standard deviation.

Safety Endpoints

During the Phase 4 study, 58 (43.3%) patients reported a total of 84 treatment-emergent AEs, most of which were mild

deemed unrelated to study treatment.
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2_
Q
£ _
B g Moottt .
e}
£
o
& -2
(]
(o)
c
3+
S -4 1
3 P < 0.0001
+l A
e -6 +
S P < 0.0001 P < 0.0001
=
-8 T T 1
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(73.8%) or moderate (21.4%) in severity. Adverse events leading to study discontinuation occurred in 9 (6.7%) patients
(Table 3). The most frequently reported AEs were instillation-site irritation (12.7%), instillation-site pain (2.2%), eye
irritation (2.2%), sinusitis (2.2%), and presence of vital dye corneal staining (2.2%). All other AEs occurred in < 2% of
patients. Two serious AEs (coronavirus disease 2019 and irregular heart rate) were reported by 1 patient each; both were

No patients experienced changes from baseline in BCVA > 0.40 logMAR OU, and no patients had values worse than
20/100 (0.7 logMAR) OU at any study visit. Slit lamp findings were unremarkable and consistent with the expected
profile of CsA 0.09%.2"-*®

Figure 3 Mean changes from baseline in total corneal fluorescein staining score (primary efficacy endpoint). Dotted lines represent the baseline. CsA 0.09%, cyclosporine
ophthalmic solution 0.09%; SD, standard deviation.
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Figure 4 Mean changes from baseline in total corneal fluorescein staining score by eye. (A) Total corneal fluorescein staining score (right eye). (B) Total corneal fluorescein
staining score (left eye). Dotted lines represent the baseline. CsA 0.09%, cyclosporine ophthalmic solution 0.09%; SD, standard deviation.
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Figure 5 Mean changes from baseline in modified Symptom Assessment iN Dry Eye score at Week 12 (primary efficacy endpoint). Dotted lines represent the baseline. CsA
0.09%, cyclosporine ophthalmic solution 0.09%; SD, standard deviation.

Discussion
Cyclosporine A 0.09% treatment was associated with significant improvements in total CFS and mSANDE scores, the
coprimary efficacy endpoints, at Week 12 in patients with DED inadequately controlled by CsA 0.05%. Notably, the
changes from baseline in both endpoints were statistically significant beginning at Week 4, the earliest time point
assessed after screening. Significant improvements were also noted in nearly all secondary efficacy endpoints with CsA
0.09%. Of particular importance is the observed reduction in daily frequency of artificial tear use with CsA 0.09% vs
prior CsA 0.05% treatment in patients who continued using artificial tears as needed. Multiple daily administrations of
artificial tears over several months are recommended for patients with DED.* The frequency of artificial tear use in
a clinical trial is not commonly evaluated, but a reduction in their use may be clinically meaningful and have a significant
impact on patients’ daily lives. In this study, treatment with CsA 0.09% significantly reduced the number of daily
artificial tears administrations in patients during the study period.

Changes in tear osmolarity over time with CsA 0.09% were inconsistent, with statistically significant improvement at
Week 12 OD, but not OS, and a trend for improvement OU. However, the mean baseline tear osmolarity OU (308.3
mOsm/L) for this study was at the upper limit of the normal range for a healthy population (302 + 6.3 mOsm/L).*”
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Figure 6 Mean changes from baseline in secondary efficacy endpoints. (A) Total conjunctival staining score. (B) Central corneal fluorescein staining score. (C)
Unanesthetized Schirmer test score. Dotted lines represent the baseline. CsA 0.09%, cyclosporine ophthalmic solution 0.09%; SD, standard deviation.
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Figure 7 Patient treatment preference at Week 12. CsA 0.05%, cyclosporine ophthalmic emulsion 0.05%; CsA 0.09%, cyclosporine ophthalmic solution 0.09%.

Therefore, it may not be reasonable to expect a significant decrease within the normal range during CsA 0.09% treatment
in patients with DED.

Twice-daily CsA 0.09% was well tolerated in this patient population, consistent with its safety profile in Phase 2b/3
and Phase 3 clinical trials.”’® Less than half (42.9%) of the observed AEs were deemed related to treatment. Of note,
instillation-site pain was reported at a much lower rate in this study (2.2%) than in the Prescribing Information for CsA
0.09% (22%)."> A potential contributor to this discrepancy includes differences in AE terminology coding between
MedDRA version 25.1 (which was used in this study) and versions 17.0 and 19.0 used in the pivotal trials.””*® Two
versions of MedDRA are published annually; thus, there are 16 MedDRA versions between 17.0 and 25.1, and 12

Clinical Ophthalmology 2026:20 https: 9



Johnston et al

Table 3 Overview of Adverse Events

All Patients
N =134
Total AEs, n 84
Severity, n (%)
Mild 62 (73.8)
Moderate 18 (21.4)
Severe 4 (4.8)
Treatment-related, n (%) 36 (42.9)
Leading to study drug discontinuation, n (%) I (13.1)
Patients with > | AE, n (%) 58 (43.3)
Patients with > | serious AE, n (%) 2 (1.5)
Patients with > | treatment-related AE, n (%) 26 (19.4)
Patients with AEs leading to study drug discontinuation, n (%) 9 (6.7)

Abbreviation: AE, adverse event.

versions between 19.0 and 25.1. It is also possible that patients became acclimated to topical cyclosporine treatment
during their previous course of CsA 0.05% and did not report instillation-site pain during the current study or that they
experienced a partial treatment response to CsA 0.05% leading to corneal healing and decreased pain sensitivity.
Additionally, the open-label study design may have resulted in patient bias that influenced AE reporting.

This Phase 4 study adds to the limited data available to help inform treatment decisions for patients with DED receiving
CsA 0.09% or CsA 0.05%. A real-world, retrospective analysis of treatment patterns in patients with DED receiving CsA
0.09%, CsA 0.05%, or lifitegrast ophthalmic solution 5% (Xiidra®) demonstrated that patients remained on CsA 0.09%
significantly longer and were significantly less likely to discontinue treatment than those on CsA 0.05%.*' In the current
analysis, most patients preferred treatment with CsA 0.09% over CsA 0.05%, which may influence treatment adherence and
compliance. It should also be noted that the mean duration of previous CsA 0.05% treatment at baseline was 39.4 months,
indicating that many patients with DED remained on CsA 0.05% for long time periods despite their inadequate treatment
response. However, upon switching to CsA 0.09%, most efficacy endpoints showed significant improvement by Week 4 and
continued through Week 12, supporting the conclusion that patient’s DED symptoms were better controlled while on CsA
0.09% compared with their previous treatment. These improvements may be due to the higher concentration of cyclosporine
A in CsA 0.09% and/or the increased bioavailability of cyclosporine A due to the nanomicellar formulation.'®*' Therefore,
switching to CsA 0.09% early in treatment may benefit patients with an inadequate response to CsA 0.05%.

There are important limitations to note for this study. As a single-arm, open-label study, both patients and investigators were
unblinded to treatment, which could bias results, particularly for subjective assessments like mSANDE scores. Indeed, the
recency/recall effect (when patients score their symptom management more positively after a period of time) may have biased
scores during the 12-week treatment period.** Similarly, the study population consisted of patients whose DED symptoms were
inadequately controlled on their previous DED treatment, which could cause selection bias and enrich for patients who were
more likely to score a new treatment favorably. However, while subjective scores improved during the study, several assessments
measuring signs of DED also improved, suggesting that symptom improvements were linked to reduced DED burden overall.
Additionally, while the patients could have more easily tolerated a higher concentration of CsA, having switched from a lower
concentration, the safety outcomes for CsA 0.09% in this study were consistent with previous studies.?”** Lastly, the majority of
patients in the study were White females (88%), potentially limiting the generalizability of the results.

Despite this study’s inherent limitations as a single-arm, open-label trial, Phase 4 studies performing treatment
comparisons among DED products are rare. This analysis adds to the literature comparing topical ophthalmic cyclos-
porine products and provides valuable insight regarding treatment response in patients switching to a different formula-
tion of CsA.

10 https: Clinical Ophthalmology 2026:20



Johnston et al

Conclusion

Twice-daily treatment with CsA 0.09% elicited significant improvement in multiple DED signs and symptoms beginning
at Week 4 and continuing to the end of the study (Week 12) in patients previously inadequately controlled on CsA 0.05%.
Overall, CsA 0.09% was well tolerated in this patient population. The results of this Phase 4 study support the efficacy
and safety of CsA 0.09% in the treatment of DED and suggest switching patients to a different formulation of
cyclosporine A may improve DED signs and symptoms. Clinicians may consider switching to CsA 0.09% early in the
treatment of patients whose DED is not adequately controlled by CsA 0.05%.
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