
BACKGROUND
• Dry eye disease (DED) is a multifactorial ocular surface

disorder characterized by loss of tear film homeostasis1

• In DED, quantitative and/or qualitative tear deficiency leads
to tear hyperosmolarity and tear film instability, which induce
a self-perpetuating cycle of ocular surface inflammation and
damage2

• The risk of developing DED increases along with age3;
therefore, it is important to understand treatment patterns,
including persistence, in older patients with DED

• Cequa® (cyclosporine ophthalmic solution 0.09%), Restasis®

(cyclosporine ophthalmic emulsion 0.05%), and Xiidra®

(lifitegrast ophthalmic solution 5%) are 3 mainstay anti-
inflammatory agents indicated for the long-term treatment of
DED4-6

• Cequa—a novel, nanomicellar cyclosporine A (CsA) solution
(Figure 1)—was designed to deliver high CsA levels to ocular
tissues while minimizing ocular adverse reactions such as
burning and redness in order to improve patient tolerability7

Figure 1. Nanomicellar formulation of Cequa
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• While Cequa, Restasis, and Xiidra have demonstrated
efficacy and safety in the treatment of DED in multiple clinical
trials, limited comparative data exist for these 3 treatments8

OBJECTIVE
• To compare treatment patterns in real-world patients with

DED, including among patients >64 years of age, who
received Cequa, Restasis, or Xiidra

METHODS
Study design
• This was a real-world, retrospective, longitudinal cohort study

(Figure 2)
• This study utilized data from the Symphony Health Integrated

Dataverse (IDV; Symphony Health, Blue Bell, PA) from
07/2019 to 06/2021

	— The IDV is a nationally representative, provider-based 
claims database that includes claims submitted to all 
payer types (eg, commercial plans, Medicare, Medicaid, 
employer, etc.) and covers approximately 75% of the US 
population annually

Figure 2. Study design
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Study population
• Key eligibility criteria

	— Patients are at least 18 years of age at the 
index date

	— Patients have ≥1 diagnosis of DED from 
07/2019 to 06/2021

	— The first claim for Cequa, Restasis, or Xiidra 
is between 05/2020 and 06/2021

	— There are ≥1 additional claims for index 
treatment within 4 months after the index 
date

	— There are ≥2 claims before or on the index 
date

	— There is evidence of clinical activity in the 
baseline period and within 1 year after the 
index date (or until end of follow-up, if end of 
follow-up is <1 year after the index date)

• The dataset included all patients with a Cequa
claim, and randomly sampled patients with
Restasis or Xiidra claims selected 2:1 relative to
Cequa patients

• Patients were sorted into 3 cohorts based on
treatment received at the index date: Cequa (first
Cequa claim 05/2020 to 06/2021), Restasis (not
on Cequa with a Restasis claim before a Xiidra
claim), and Xiidra (not on Cequa with a Xiidra
claim before a Restasis claim)

Assessments
• Endpoints included time to treatment

discontinuation, probability of treatment
discontinuation, and treatment persistence for
Cequa, Restasis, and Xiidra

	— Treatment discontinuation was defined as 
a period of >120 days between prescription 
claims, or between the last prescription 
claim and the end of continuous clinical 
activity or end of data availability

	— Time to treatment discontinuation was 
defined as the time from treatment initiation 
to the onset of discontinuation

	— Treatment persistence was defined as the 
percentage of patients on each treatment at 
various time intervals after the index date

• Analyses first compared Cequa vs Restasis, and
then Cequa vs Xiidra

Statistical analysis
• Patient demographics, disease, and clinical

characteristics and treatment pattern variables
were summarized as means, standard deviations,
interquartile range, and medians for continuous
variables, and as frequencies and percentages
for categorical variables

• Kaplan-Meier (KM) analysis and a log rank
test were used to examine time to treatment
discontinuation

	— KM curves were prepared for subgroups of 
interest, including patients >64 years (the 
median age of the study population at index 
date) and ≤64 years of age, and medians 
and corresponding 95% confidence intervals 
(CIs) were calculated

• A logistic model assessed the association
between index treatment and treatment
discontinuation

	— Both unadjusted and adjusted odds ratios, 
95% CIs, and P-values were reported

	— Statistically significant associations were 
determined based on P-values <0.05
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RESULTS
Patient demographics
• A total of 7,102 patients met eligibility criteria: 1,846 in the Cequa cohort, 2,248 in the

Restasis cohort, and 3,008 in the Xiidra cohort; of all patients, 3,344 were >64 years of age
(Table 1)

Table 1. Patient demographics and baseline characteristics
Cequa 

n = 1,846
Restasis 
n = 2,248

Xiidra 
n = 3,008

Age at index date, years
Mean ± SD 60.6 ± 13.0 64.6 ± 11.9 62.4 ± 11.9
Median (IQR) 62.0 (53.0, 71.0) 66.0 (58.0, 74.0) 63.0 (55.0, 72.0)
>64, n (%) 761 (41.2) 1,268 (56.4) 1,315 (43.7)

Sex, n (%)
Female 1,539 (83.4) 1,935 (86.1) 2,555 (84.9)
Male 307 (16.6)   313 (13.9)   453 (15.1)

CCI, mean ± SD 0.7 ± 1.4 1.2 ± 1.8 1.0 ± 1.7
Type of insurance plan, n (%)

Medicare 621 (33.6) 1,244 (55.3) 1,173 (39.0)
Commercial 603 (32.7)   589 (26.2)   766 (25.5)
Medicaid 232 (12.6)   268 (11.9)   316 (10.5)
Employer 155 (8.4)  196 (8.7)   394 (13.1)
Other 256 (13.9)    338 (15.0)   520 (17.3)
Unknown 183 (9.9)  203 (9.0)   413 (13.7)

Follow-up period, months
Mean ± SD 6.8 ± 3.3 7.6 ± 3.5 6.8 ± 3.4
Median (IQR) 6.9 (4.2, 9.3) 7.8 (4.7, 10.5) 6.4 (3.9, 9.6)

CCI, Charlson Comorbidity Index; IQR, interquartile range; SD, standard deviation.

Time to treatment discontinuation
• In patients >64 years of age, the time to treatment discontinuation for those receiving Cequa

was significantly longer than those receiving Restasis (P = 0.002; Figure 3A)
	— Median time to discontinuation was 275 days for Cequa vs 208 days for Restasis

• The median >64 year old patient receiving Cequa stayed on treatment a numerically
longer time (275 days) than the median >64 year old patient receiving Xiidra (269
days), but the difference in KM time to discontinuation was not statistically significant
(P = 0.624; Figure 3B)

Figure 3A and 3B. Kaplan-Meier survival curve for time to treatment 
discontinuation in patients >64 years of age for A) Cequa vs 
Restasis and B) Cequa vs Xiidra
A)
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†P-value refers to the difference between treatments in survival curves based on the log-rank test.
TTD, time to treatment discontinuation.

• Time to treatment discontinuation was significantly longer for patients receiving Cequa
vs those receiving Restasis (P = 0.033; Figure 4A) and median time to treatment
discontinuation was numerically longer for Cequa vs Xiidra, but the KM curves of time to
treatment discontinuation were not statistically different (P = 0.825; Figure 4B)

	— Median time to treatment discontinuation was 354 days for Cequa vs 241 days for 
Restasis 

Figure 4A and 4B. Kaplan-Meier survival curve for time to treatment 
discontinuation for A) Cequa vs Restasis and B) Cequa vs Xiidra
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Probability of treatment discontinuation
• Overall, patients >64 years of age receiving Cequa or Restasis were 27% more likely to

discontinue treatment than patients ≤64 years of age, after adjusting for index treatment,
Charlson Comorbidity Index (CCI), eye-related comorbidities, and insurance

• Patients on Restasis were 35% more likely to discontinue treatment than patients on Cequa
after adjusting for age, CCI, insurance, and eye-related comorbidities (P <0.001; Table 2)

• For patients receiving Cequa or Xiidra, there was no significant difference in the probability
of treatment discontinuation for patients >64 years of age vs ≤64 years of age (P = 0.118)

Table 2. Logistic regression model of the probability of treatment 
discontinuation, Cequa vs Restasis 

Estimated OR 95% CI P-value
Unadjusted model
Treatment

Restasis (ref Cequa) 1.41 (1.24, 1.61) <0.001*
Adjusted model
Treatment

Restasis (ref Cequa) 1.35 (1.16, 1.57) <0.001*
Age, years

>64 (ref ≤64) 1.27 (1.07, 1.51) 0.007*
CCI 0.98 (0.94, 1.02) 0.343
Eye-related comorbidities

Yes (ref no) 0.90 (0.76, 1.08) 0.262
Insurance (ref commercial)

Employer 0.87 (0.66, 1.15) 0.336
Medicaid 0.62 (0.47, 0.82) 0.001*
Medicare 0.94 (0.78, 1.12) 0.478

*Indicates statistical significance as based on P-value <0.05.
CCI, Charlson Comorbidity Index; CI, confidence interval; OR, odds ratio; ref, reference.

• Cequa and Xiidra patients had similar odds of treatment discontinuation, both in an
unadjusted model and after adjusting for age, CCI, insurance, and eye-related comorbidities
(Table 3)

Table 3. Logistic regression model of the probability of treatment 
discontinuation, Cequa vs Xiidra 

Estimated OR 95% CI P-value
Unadjusted model
Treatment

Xiidra (ref Cequa) 1.01 (0.89, 1.14) 0.917
Adjusted model
Treatment

Xiidra (ref Cequa) 0.97 (0.84, 1.12) 0.718
Age, years

>64 (ref ≤64) 1.15 (0.97, 1.37) 0.118
CCI 0.99 (0.95, 1.04) 0.788
Eye-related comorbidities

Yes (ref no) 0.85 (0.72, 1.01) 0.067
Insurance (ref commercial)

Employer 0.88 (0.69, 1.10) 0.259
Medicaid 0.79 (0.62, 1.01) 0.060
Medicare 0.79 (0.66, 0.96)   0.015*

*Indicates statistical significance as based on P-value <0.05.
CCI, Charlson Comorbidity Index; CI, confidence interval; OR, odds ratio; ref, reference.

Treatment persistence
• At 360 days after index date, 49.8% of Cequa patients remained on treatment vs 39.4% of

Restasis patients (P = 0.036) and 44.0% of Xiidra patients (P = 0.854; Figure 5)

Figure 5. Proportion of patients remaining on treatment after index date 
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‡P-value for analysis of Cequa vs Restasis. Day 360 P-value is significant as based on significance level <0.05.
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CONCLUSIONS
• Patients >64 years of age were significantly more likely to discontinue DED treatment than

those ≤64 years. Additionally, patients >64 years receiving Cequa remained on treatment
longer than patients >64 years receiving Restasis, and time to treatment discontinuation was
significantly different between Cequa and Restasis patients

	— The time on treatment was similar for Cequa and Xiidra patients >64 years
• Patients taking Cequa remained on treatment longer and were significantly less likely

to discontinue treatment than those taking Restasis; differences in time to treatment
discontinuation between Cequa and Restasis patients were significant

• Patients on Cequa showed numerically greater time on treatment and persistence than
patients on Xiidra, though these results were not statistically significant

• These findings are important in that they highlight real-world treatment pattern differences for
patients with DED who are receiving Cequa, Restasis, or Xiidra
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