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Purpose: The aim of this study was to compare the efficacy of two lipid-based lubricant eye
drops in patients with lipid-deficient dry eye.

Methods: This Phase IV, multicenter, prospective, double-masked study enrolled adults (aged
>18 years) who had a tear film breakup time (TFBUT) of <15 seconds(s), and unanesthetized
Schirmer I test of >3 mm to <12 mm in at least one eye, at both screening and baseline visits.
Eligible patients (n=231) were randomized (1:1) and received either Systane® Balance (SYSB;
n=117) or Refresh® Optive Advanced (RFO-Ad, n=114), four-times a day, for 35 days. The
primary endpoint was non-inferiority for change from baseline in TFBUT at Day 35 (non-
inferiority was established if the lower limit of the 95% confidence interval (CI) for the difference
between the treatment groups was > —1.0 s); secondary endpoints (test of superiority) were
change in TFBUT and global ocular discomfort visual analog scale (VAS) score at Day 35. Other
endpoints included the impact of dry eye on everyday life (IDEEL) treatment satisfaction scores
(inconvenience and effectiveness) and safety.

Results: At Day 35, the mean change from baseline in TFBUT was 0.998 s in the SYSB and 0.868
s in the RFO-Ad groups with a treatment difference: 0.130 s; (95% CI —0.34, 0.60; P<0.0001)
demonstrating non-inferiority of SYSB to RFO-Ad. The global ocular discomfort VAS scores
improved in both groups, with a mean change from baseline of —9.7 and —8.8 in SYSB and RFO-
Ad groups (treatment difference —0.8; P=0.62), respectively. No meaningful difference was
observed in IDEEL treatment effectiveness and treatment inconvenience scores between SYSB
vs RFO-Ad (P>0.05 for treatment difference). Both treatments were well tolerated.
Conclusion: SYSB lubricant eye drops were non-inferior to RFO-Ad for improvement in
TFBUT in patients with lipid-deficient dry eye. Both lubricant eye drops improved TFBUT
and ocular discomfort scores in patients with lipid-deficient dry eye.
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Introduction

Tear film instability and tear hyperosmolarity are recognized as underlying causes for
all types of dry eye disease (DED), a chronic, multifactorial condition affecting the
ocular surface.! DED is a common ocular condition; prevalence increases with age and
varies in different geographical areas.”* DED can substantially impair quality of life
(QoL), as affected individuals experience ocular discomfort, which includes symptoms
such as dryness, burning, stinging, grittiness, foreign body sensation, ocular fatigue,
visual function disturbance, and sometimes pain (in severe cases) thereby limiting daily

activities and work productivity.'>°
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Evaporative dry eye, the most prevalent subtype of DED,
is characterized by alteration/or deficiency in the tear film
lipid layer.* The polar and non-polar lipids are essential
components of the outmost layer of the tear film and help
to stabilize it by reducing the surface tension and spreading
the film during blinking.” A disruption in the rheology of tear
film lipids leads to hyperosmolarity and increases evapora-
tion, subsequently resulting in ocular surface dryness, inflam-
mation, and damage.”* Evaporative DED is most commonly
caused by Meibomian gland dysfunction (MGD).

Arttificial tears or lubricant eye drops are designed to
mimic natural tears and form an integral part of the manage-
ment of DED.” Several artificial tears are commercially
available and are used to provide symptomatic relief in
patients with DED.” The composition varies among different
artificial tear formulations and this can potentially have an
impact on the beneficial effect that each lubricant eye for-
mulation can offer to patients.

Lipid-containing lubricant eye drops improve ocular signs
and symptoms in patients with evaporative DED.'®'
Balance lubricant eye drops (SYSB; Alcon
Laboratories, Fort Worth, TX) containing the viscoelastic

Systane™

agent hydroxypropyl (HP)-guar, a phospholipid (dimyristoyl
phosphatidylglycerol), and mineral oil, are formulated to pro-
vide tear film lipid layer stabilization and minimize the eva-
porative loss of tears from the ocular surface.'™'® A
carboxymethylcellulose (CMC)-based artificial tear formula-
tion containing castor oil and glycerin, Refresh® Optive
Advanced (RFO-Ad) lubricant eye drops (Allergan Inc,
Dublin, Ireland) is indicated for temporary relief of burning,
irritation, and discomfort due to dryness of the eye or expo-
sure to wind or sun.'” SYSB and RFO-Ad have been shown
to alleviate the signs and symptoms of DED,'*:!%:14:13.18-20

The purpose of this study was to evaluate the clinical
benefits of SYSB lubricant eye drops and to assess for the
non-inferiority of SYSB to RFO-Ad lubricant eye drops in
patients with lipid-deficient DED.

Methods

This was a Phase IV (NCT02776670), multicenter, prospec-
tive, randomized, double-masked parallel-group study con-
ducted between July 2016 to November 2017, across 14
centers in 5 countries (Australia, Singapore, Taiwan, the
United Kingdom, and the United States). The study protocol
employed a non-inferiority trial design that was approved by
the Independent Ethics Committee or Institutional Review
Board of each participating center. The study was conducted
in accordance with the Declaration of Helsinki and Good

Clinical Practice guidelines and complied with all federal,
regional, and local requirements. All patients provided writ-
ten informed consent prior to enrollment in the study.

Following screening and examination of signs and
symptoms of DED, all eligible patients were instructed to
instill preservative-free saline (run-in-phase), one drop in
each eye 4 times a day (QID), for >7 to <14 days prior to
baseline measurements (Day 0 visit). After the open-label
run-in-phase, patients were re-evaluated for eligibility and
were randomized (1:1) to one of the two treatment arms
and received either SYSB or RFO-Ad lubricant eye drops
(1 drop in each eye) instilled QID (with the last dose at
bedtime, before midnight), for a period of 35 days (Figure
1). In the United Kingdom, patients received Optive™ Plus
lubricant eye drops (Allergan, Inc., Irvine, CA, USA),
which has the same formulation composition as RFO-Ad.

Patient randomization codes were generated using an inter-
active response technology system and were stratified by the
study center to ensure a balance of study treatment allocations
within each investigational center. The test lubricant eye drops
were supplied in commercially approved bottles in identical
cartons with approved labeling that included, at a minimum,
the protocol and kit identification numbers.

Eligibility
Patients >18 years of age (>20 years and >21 years of age as
per local regulations in Taiwan and Singapore, respectively)
with a sum of 3 measurements of tear film breakup time
(TFBUT) of <15 s, and an unanesthetized Schirmer I test of
>3 mm to <12 mm in at least 1 eye at both screening and
baseline visits; patients with a best-corrected visual acuity
(BCVA) of >55 Early Treatment Diabetic Retinopathy Study
(ETDRS) letters in each eye were eligible for inclusion.
Patients who were hypersensitive to any study product or
any excipient, had a history of ocular or intraocular surgery,
keratorefractive procedure, corneal transplant, or serious
ocular trauma in either eye within 6 months prior to the
screening visit, had a punctal plug insertion or diathermy
procedure or had participated in any other investigational
clinical study within 30 days prior to screening visit, had
initiated lid hygiene therapy <4 weeks prior to the screening
visit (Note: Patients who had been on a consistent lid hygiene
therapy [ie, no change to the type of lid hygiene therapy
being used or to the frequency of use] for >4 weeks prior to
the Screening Visit were not excluded. However, they could
neither stop or change this regimen for the duration of the
study. In addition, patients who were not using lid hygiene
therapy at the time could not start for the duration of the

submit your manuscript

1666

Dove

Clinical Ophthalmology 2020:14


http://www.dovepress.com
http://www.dovepress.com

Dove

Jerkins et al

Eligible patients
(n=231)
Scre_er_ﬂng Rescreening/
Visit Randomization (1:1)
N=308 N=231
‘ 7 to 14 days l

Day 0

SYSB, 1 drop, QID (n=117)

RFO-Ad, 1 drop, QID (n=114)

Study Visit 2 Study Visit 3/ EOS
N=225
Day 15 Day 35 Primary endpoint:

Non-inferiority
Change from baseline in TFBUT at
Day 35

Saline Run-in phase

Figure | Study design.

Double-masked treatment phase

Abbreviations: EOS, end of study; QID, four times daily; RFO-Ad, Refresh Optive Advance/Optive Plus; SYSB, Systane Balance; TFBUT, tear film break-up time.

study), were taking systemic medications known to cause dry
eye (eg antihistamines, antipsychotics, anti-depressants) for
<1 month and had any anticipated change in dosing regimen
during the course of the study, unwilling to discontinue
artificial tear products other than study treatment during the
course of the study, or had used any topical ocular medication
preserved with benzalkonium chloride or other products
known to be toxic to the tear film lipid layer within 3 months
prior to the screening visit or had initiated any topical ocular
(over-the-counter or prescribed except artificial tears/lubri-
cant eye drops/gels) medications <2 weeks prior to screening
visit, had any uncontrolled active systemic disease or active
ocular infection were not eligible to participate in the study.
Additionally, patients who were not willing to discontinue
contact lens wear at least 30 days before screening and for the
study duration, female patients who were breastfeeding or
pregnant, or who had a positive pregnancy test at screening
were not considered for enrollment.

Endpoints

The primary endpoint of non-inferiority was based on the
change from baseline in TFBUT (seconds [s]) on Day 35.
The secondary endpoints included testing for superiority in
terms of change from baseline in TFBUT and in global
ocular discomfort visual analog scale (VAS) score at Day
35. Exploratory endpoints included the change from base-
line in lid wiper epitheliopathy (LWE) scores and in the
impact of dry eye on everyday life (IDEEL) treatment
satisfaction scores (both treatment effectiveness and treat-
ment inconvenience scores) at Day 35.2'? Safety assess-
ments included adverse events (AEs), BCVA assessments,
and slit-lamp biomicroscopic examination.

Assessments

The TFBUT, LWE, BCVA and slit-lamp biomicroscopic
examinations were assessed at the screening, Day 0 (baseline),
Day 15, and Day 35 (exit) study visits. The LWE score
assessment was only conducted at five select study centers.
The ocular discomfort questionnaire and the IDEEL treatment
satisfaction questionnaire were provided at Day 0 (Baseline),
Day 15 (Visit 2), and Day 35 (Visit 3 or early exit). Details of
the assessments are provided in Supplementary file 1.

All AEs reported before the initiation of study treat-
ment were classified as pretreatment AEs and all AEs with
an onset after study treatment initiation and up to discon-
tinuation of study treatment (ie 35+7 days) were classified
as treatment-emergent AEs.

Statistical Analysis

With at least 200 evaluable patients, the study had an 80%
power to demonstrate the non-inferiority of SYSB to RFO-Ad
for the mean change from baseline in TFBUT. Non-inferiority
was to be established if the lower limit (LL) of the 95%
confidence interval (CI) for the mean difference between
treatment groups (SYSB—RFO-Ad) was above —1.0 s. The
efficacy endpoints were evaluated using a mixed model
repeated-measures analysis including baseline assessments,
treatment, visit, and treatment-by-visit interaction.

For the secondary endpoints, a P-value of <0.05 for a
positive difference between treatment groups (SYSB
—RFO-Ad) was to be considered as an advantage of
SYSB lubricant eye drops over RFO-Ad. The secondary
hypotheses were tested using the Hochberg testing proce-
dure to control the type 1 error rate. Exploratory endpoints
were evaluated descriptively. All analyses were performed

Clinical Ophthalmology 2020:14

submit your manuscript

1667

Dove


https://www.dovepress.com/get_supplementary_file.php?f=256351.docx
http://www.dovepress.com
http://www.dovepress.com

Jerkins et al

Dove

using SAS® statistical software (Version 9.4). Estimates of
the difference in mean change from baseline between
treatments and within-group, and the associated 95% Cls
are presented.

The primary efficacy analysis was based on the per-pro-
tocol set (PPS) population and the secondary efficacy assess-
ments were performed on the full analysis set (FAS)
population. The PPS consisted of patients in the FAS who
satisfied all inclusion/exclusion criteria and who had no
major protocol deviations. The FAS included all randomized
patients who had at least one post-baseline primary endpoint
(ie, TFBUT) assessment. Safety analyses were conducted
using the safety analysis set that included all patients who
were exposed to the study treatment, post-randomization.

For efficacy analysis, the study eye was the worst eye for
each baseline parameter. If the baseline values were equiva-
lent, the right eye was selected. For safety analyses, the study
eye was selected as the eye with the worst change from base-
line to any visit (scheduled or unscheduled). If both eyes had
the same level of worsening, the right eye was selected.

Results

Of the 308 patients screened, 231 were randomized and
received the study treatment (SYSB, n=117; RFO-Ad,
n=114). All patients in the SYSB group (n=117) and 108
patients in the RFO-Ad completed the study; 6 patients in
the RFO-Ad group discontinued the study (due to: AEs
[n=2], protocol violation [n=2], and withdrawal of consent
[n=1], and other [n=1, due to surgery]).

The FAS and PPS population included 231 and 228
patients, respectively. Three patients were excluded from
the PPS due to protocol deviation (1 patient in the SYSB
group) and treatment with incorrect randomized study
drug (1 patient in each treatment group). The treatment
groups were balanced for demographic and baseline char-
acteristics; mean age of the study cohort was 56.2 years,
and 78.8% of patients were female (Table 1).

Primary Outcome

At Day 35, the mean (£standard deviation [SD]) TFBUT
showed an increase from baseline of 2.93+1.14 to 3.93
4+2.26 s in the SYSB group and from 2.90+1.15 s to 3.76
+2.09 s in the RFO-Ad group, respectively. The least-square
(LS) mean difference between the treatment groups was 0.13
s (95% CI of —0.34, 0.60; P<0.0001) thereby demonstrating
the non-inferiority of SYSB to RFO-Ad (Figure 2).

Secondary Outcomes

On Day 35, although the LS mean difference in treatment
groups for the change from baseline in TFBUT was
numerically in favor of SYSB vs RFO-Ad (treatment
difference: 0.12 s; 95% CI —0.35 to 0.59; one-sided
P=0.31); however, superiority was not demonstrated, as
the P-value was not significant (Table 2).

Both treatment groups showed an improvement in glo-
bal ocular discomfort VAS score compared with baseline
at Day 35 (Table 2). However, the superiority of SYSB
over RFO-Ad was not demonstrated as the difference
between the groups was not significant (treatment differ-
ence: —0.8; 95% CI —6.4 to 4.7; one-sided P=0.62).

Exploratory Outcomes

At baseline and Day 35, the mean+SD LWE scores were
1.3£0.99 and 1.1£0.96 in the SYSB group (n=59), and 1.3
+1.0 and 1.0£1.03 in the RFO-Ad group (n=57), respec-
tively. The LS mean (standard error) change from baseline
in the LWE score was —0.20 (0.1) in the SYSB group and
—0.34 (0.1) in the RFO-Ad (treatment difference = 0.14;
95% CI -0.13, 0.41; P=0.15).

An increase in the meantSD IDEEL scores for treatment
effectiveness was observed in both groups at Day 35 vs base-
line (Table 2). The difference between the groups for the LS
mean change from baseline in the treatment effectiveness

Table | Demographic Characteristics of Patients by Treatment
Groups—Randomized Set

SYSB RFO-Ad
(N=117) (N=114)
Mean age, years (+SD) 56.7 (14.7) 55.6 (16.4)
Age group, n (%)
<65 years 78 (66.7) 72 (63.2)
265 years 39 (33.3) 42 (36.8)
Sex
Female, n (%) 90 (76.9) 92 (80.7)
Race, n (%)
White 81(69.2) 76 (66.7)
Black or African 6 (5.1) 7 (6.1)
American
Asian 25 (21.4) 27 (23.7)
Multiracial 1 (0.9) 1 (0.9)
Other 4 (34) 3 (2.6)

Note: The randomized set consisted of all patients who were randomized to one
of the study treatment arms.

Abbreviations: RFO-Ad, Refresh Optive Advance/Optive Plus; SD, standard
deviation; SYSB, Systane Balance.
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uSYSB

Treatment difference (95% ClI)
0.130 (-0.341, 0.601)
P<0.0001

RFO-Ad
1.4 -

1.2 A

0.8 -

0.6 -

0.4 -

0.2 n=110

0.0 -

Change from baseline in TFBUT, seconds
LS Mean (SE)

Day 35

Figure 2 The change from baseline in TFBUT at Day 35 (test for non-inferiority,
primary endpoint), by treatment group-PPS population.

Notes: Non-inferiority was deemed established if the lower limit of the 95% CI
(equivalent to the |-sided 97.5% CI) for the adjusted estimate of the difference
(SYSB—RFO-Ad) was above —1.0 s.

Abbreviations: Cl, confidence interval; LS, least squares; PPS, per-protocol set;
RFO-Ad, Refresh Optive Advance/Optive Plus; SE, standard error; SYSB, Systane
Balance; TFBUT, tear film break-up time.

score at Day 35 was 1.3 units (P=0.35), with a nominal trend
in favor of SYSB (Figure 3). The IDEEL scores for treatment
inconvenience showed a small decrease (ie increased incon-
venience) in both groups at Day 35 vs baseline; treatment
inconvenience scores were numerically higher (ie less incon-
venience) for the SYSB group (79.1£16.83) vs the RFO-Ad
group (75.8£17.50; Table 2). The difference between the
groups for the LS mean change from baseline in the treatment
inconvenience score was 2.3 units (P=0.154), with nominal
trend in favor of SYSB (Figure 3).

Safety
Overall, 12% and 14% of patients in the SYSB and RFO-
Ad groups, respectively, experienced at least 1 AE (Table
3). Ocular AEs were reported in 7.7% of patients in the
SYSB group and 9.6% of patients in the RFO-Ad group.
The most common ocular AEs were eye irritation and vital
dye staining cornea present in the SYSB group. In the
RFO-Ad group, the most common ocular AEs reported
were conjunctival hyperemia and eye pain. The corneal
dystrophy in five of the patients (1 in SYSB group and 4 in
RFO-Ad group) was observed as corneal gutatta, a preex-
isting condition; the condition was bilateral in two
patients, unilateral in the other three, all reported by one
investigative site. All ocular AEs were mild in severity.
The ocular AEs were assessed by the investigator as
related to the study treatment in 3 (2.6%) patients in the
SYSB group (vision blurred and eye irritation in 1 patient,

Table 2 Summary of TFBUT, Global Ocular Discomfort VAS
Score, and IDEEL Treatment-Satisfaction Scores (Effectiveness
and Inconvenience) by Treatment Group at Each Study Visit-
FAS Population

SYSB RFO-Ad
N=117 N=114
TFBUT, sec, Mean (SD)
Day | 2.92 (1.14) 2.90 (1.15)
Day 15 3.65 (2.38) 3.41 (1.75)
n=111
Day 35 391 (2.25) 3.76 (2.09)
n=110
Change from baseline at Day 35 0.99 (1.93) 0.86 (1.62)
Global ocular discomfort VAS score
(scale 0—100), Mean (SD)
Day | 40.3 (27.56) | 39.5 (25.96)
Day 15 33.2 (26.45) | 33.2 (24.10)
n=111
Day 35 30.4 (24.85) | 30.6 (24.24)
n=110
Change from baseline at Day 35 —9.9 (25.26) | —8.8 (26.11)
IDEEL Treatment Effectiveness score*
(scale 0—100), Mean (SD)
Day | 53.8 (29.56) | 49.8 (28.59)
n=105 n=106
Day 15 61.7 (28.44) | 59.0 (24.63)
n=104 n=103
Day 35 64.5 (25.76) | 61.8 (26.02)
n=105 n=102
Change from baseline at Day 35 10.7 (32.00) | 12.9 (31.64)
IDEEL Treatment Inconvenience
score*, Mean (SD)
Day | 81.2 (17.29) | 79.2 (15.77)
n=109 n=108
Day 15 79.0 (17.73) | 75.3 (16.25)
n=108 n=105
Day 35 79.1 (16.83) | 75.8 (17.50)
n=109 n=104
Change from baseline at Day 35 -2.1 (21.33) [ —2.8 (16.95)

Notes: Data values rounded off to the nearest two decimal points. FAS included all
randomized subjects who had at least one post-baseline primary endpoint (ie,
TFBUT) assessment. *Higher scores for Treatment effectiveness indicate greater
satisfaction with treatment effectiveness; higher scores with Treatment-related
Bother/Inconvenience indicated less treatment-related bother or inconvenience.
Abbreviations: FAS, full analysis set; IDEEL, impact of dry eye on everyday life;
RFO-Ad, Refresh Optive Advance/Optive Plus; SD, standard deviation; SYSB,
Systane Balance; VAS, visual analog scale; TFBUT, tear film break-up time.

vital dye staining cornea present in 1 patient, and eye irrita-
tion in 1 patient) and in 1 patient (0.9%) in the RFO-Ad
group (vision blurred, conjunctival disorder, and eye pain).
Non-ocular AEs were reported in 6.0% and 6.1% of
patients in the SYSB and RFO-Ad groups, respectively.
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Treatment difference (95% CI)
1.3(-5.4,8.0)
P=0.35
15 -

12 4 {
9 A

n=102

0 nsfimmm
-3 ]

Treatment inconvenience

mSYSB
RFO-Ad

Treatment difference (95% CI)
2.3(-2.1,6.6)
P=0.15

LS Mean (SE)
(=]

Change from baseline in IDEEL
treatment satisfaction scores,

6
Treatment effectiveness

Figure 3 Change from baseline in IDEEL treatment satisfaction scores (treatment
effectiveness and treatment inconvenience scores) at Day 35, by treatment group-
FAS population.

Note: P value<0.05 for a positive treatment difference (SYSB — RFO-Ad) would
have favored SYSB.

Abbreviation: Cl, confidence interval; FAS, full analysis set; IDEEL, impact of dry
eye on everyday life; LS, least squares; RFO-Ad, Refresh Optive Advance/Optive
Plus; SE, standard error; SYSB, Systane Balance.

One non-ocular AE, rhinorrhea in the RFO-Ad group was
assessed to be treatment-related. Only 1 (0.9%), non-ocular
SAE (abscess in the neck) in the RFO-Ad group was reported
in the study; there were no serious AEs in the SYSB group.

Overall, two patients discontinued the study due to
ocular AEs as a result of study treatment; one patient
experienced eye irritation (note this patient was rando-
mized to the RFO-Ad group but received SYSB) and one
patient in the RFO-Ad group experienced vision blurred,

Table 3 Proportion of Patients with Common Adverse Events
(21.0% Incidence) by Preferred Term-Safety Analysis Set

Preferred Term SYSB N=117 n [ RFO-Ad N=114
(%) n (%)
Subjects with at least one | 14 (12.0) 16 (14.0)
AE(s)
Corneal dystrophy* 1 (0.9) 4 (3.5)
Conjunctival hyperaemia 1 (0.9) 3 (2.6)
Eye pain 0 3 (2.6)
Eye irritation 2 (1.7) 0
Posterior capsule 0 2 (1.8)
opacification
Sinusitis 1 (0.9) 3 (2.6)
Vital dye staining cornea 2(1.7) 0
present
Oropharyngeal pain 0 2 (1.8)

Notes: *Corneal dystrophy was observed as corneal gutatta, a preexisting condi-
tion and was not considered to be related to study treatment. The safety analysis
set included all subjects exposed to post-randomization study treatment.
Abbreviations: AE, adverse event; RFO-Ad, Refresh Optive Advance/Optive Plus;
SYSB, Systane Balance.

conjunctival disorder, and eye pain that led to study dis-
continuation. No deaths were reported during the study.

Discussion
This study compared the efficacy and safety of two com-
mercially available lipid-containing lubricant eye drops for
improvement in TFBUT in lipid-deficient dry eye. The
study met its primary objective and demonstrated that
SYSB lubricant eye drops are non-inferior to RFO-Ad
lubricant eye drops for improvement of TFBUT in patients
with lipid-deficient DED. Following QID dosing, patients
treated with SYSB and RFO-Ad had a gradual increase in
TFBUT and reported a corresponding improvement in
ocular discomfort scores from baseline to Day 15 and
Day 35. Ocular discomfort is a manifestation of an
unstable tear film and its alleviation is an important aspect
of DED management to improve the QoL of affected
individuals.'”* Taken together these findings support the
benefit of the use of SYSB and RFO-Ad lubricant eye
drops for immediate relief in signs and symptoms in
DED patients. Consistent with the present findings,
another comparative study reported improvement in non-
invasive TFBUT up to 45-mins post-instillation with RFO-
Ad and SYSB in patients with mild evaporative DED.*?
Although the secondary endpoint of the superiority of
SYSB over RFO-Ad was not demonstrated, the difference
observed between the groups with respect to change from
baseline in TFBUT showed a nominal numerical trend in
favor of SYSB. Previously, SYSB has been shown to sig-
nificantly extend the TFBUT in MGD patients compared
with another mineral oil-containing lubricant eye drops.**
A higher TFBUT is indicative of better tear function and
protection of the ocular surface.? It has been shown that 73%
of DED patients report ocular discomfort within 1 s of
TFBUT.?® SYSB belongs to the Systane® family of lubricant
eye drops which contain the gellable HP-guar that forms a
cross-linked matrix in the presence of borate ions on the
ocular surface, prolonging retention of the lubricant. SYSB
also contains a unique microemulsion of two lipids
(LipiTech™ system): an anionic phospholipid, dimyristoyl-
phosphatidyl glycerol, and a non-polar mineral oil.”'® The
anionic polar phospholipids in the lubricant drops act as
surfactants and provide a stable interface between neutral
non-polar lipids and the aqueous layer thereby replenishing
and stabilizing the lipid layer, decreasing tear film evapora-
tion. Studies have shown that the SYSB lubricant eye drops
improve lipid layer thickness, ocular surface disease index
(OSDI) score, total ocular surface staining scores, goblet cell
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density, meibomian gland functionality, reduce symptoms,
and ocular discomfort in patients with dry eye, MGD, and
contact lens users.'™*”*® The RFO-Ad lubricant eye drop
formulation contains castor oil (a non-polar lipid that spreads
across the aqueous layer of the tear film) which reduces
evaporation, CMC that provides lubrication, and glycerin to
protect the ocular surface from hypertonic stress. The RFO-
Ad drops have been shown to improve TFBUT, reduce dry-
ness symptom scores, OSDI scores, and corneal staining in
patients with DED.'*!3-2023

LWE is caused by an unstable tear film that results in
friction and inflammation of the marginal conjunctiva of the
lid wiper region. The severity of LWE is graded on a scale of
0-3 based on the extent of lid margin staining.”* In the
present study, a slight decrease in the severity of LWE scores
compared with baseline was observed in both treatment
groups but the difference between SYSB and RFO-Ad
groups at Day 35 was not meaningful. One possible reason
for this could be due to the relatively small number of
patients, as this assessment was only performed at selected
study sites. The SYSB lubricant drops have been shown to
significantly reduce LWE in contact lens users.”**

Further, consistent with the main findings, patient-
reported IDEEL scores for treatment effectiveness showed
an improvement on Day 35. IDEEL is a specific question-
naire designed to assess the impact of dry eye on patients’
everyday life, treatment satisfaction, and symptom bother.?'
This study used the IDEEL treatment satisfaction module
that encompasses treatment effectiveness and inconvenience.
A small increase in IDEEL treatment inconvenience was
seen with both treatments and a slightly greater inconveni-
ence was reported with RFO-Ad than with SYSB. Though
the exact reason for this is not known, it could be due to the
viscosity of the lipid-based lubricant eye drops that may
cause slight vision blur on instillation or the frequency of
dosage that was mandated by the protocol.” Dry eye patients
reported greater inconvenience with QID dosing vs pro-re-
nata in a previous study.>° Vision blur was also reported by
only one patient in each treatment group in this study. Both
formulations were well tolerated and the incidence of ocular
AEs were low. No ocular serious AEs were reported and one
patient in each treatment group discontinued the study due to
an AE. The reported AEs were consistent with the known
safety profile of each lubricant drop.

Potential limitations of this study include the absence
of long-term follow-up and lack of other objective clinical
measures of DED which would have been useful to iden-
tify differences between the two treatments and should be

considered in future studies. The study did not include
objective MGD evaluation which may affect the symp-
toms. The invasive TFBUT technique is known to be
influenced by the volume of the fluorescein dye, residual
tear volume, and environmental conditions such as tem-
perature, humidity, and air circulation and is therefore
than
measurements.”>>' Further, the absence of a “gold stan-

considered less reproducible non-invasive
dard” of dry eye assessment, the great degree of variability
in symptoms displayed by DED patients, as well as a lack
of correlation between signs and symptoms, makes it
challenging to compare the relative efficacy of two lubri-
cant eye drops.*'*?

In conclusion, the SYSB lubricant eye drops were non-
inferior to the RFO-Ad lubricant eye drops for improve-
ment in TFBUT. Overall, both treatments improved
TFBUT, reduced ocular discomfort, and were well toler-

ated, in patients with lipid-deficient DED.
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