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Purpose: To compare dry eye symptoms using the SANDE questionnaire as well as corneal and conjunctival staining with two
propylene glycol lubricating eyedrops that contain very different excipients.

Methods: This was a single site, prospective, double-masked, randomized-controlled study with two arms comparing Systane
Complete Multi-Dose Preservative Free (MDPF) eyedrops (Systane group) and Walgreen’s Lubricant Balance eyedrops (WLB
group). Participants were 18—65 years of age, had a total score of 20-55 inclusive on the Symptom Assessment iN Dry Eye
(SANDE) questionnaire at the screening visit, and were not current contact lens wearers. Subjects were randomized to either
Group. Data were collected for corneal and conjunctival staining, non-invasive tear break-up time (NITBUT), and global SANDE
score.

Results: A total of 70 participants completed the study (35 in each group). After 2 weeks of eyedrop use, the Systane group had
a significantly greater reduction in global SANDE score (9.9 + 14.7) compared to the WLB group (—4.13 £ 8.6; p = 0.05). Also, the
Systane group had a significantly greater reduction in total staining score (—2.8 £+ 1.8) compared to the WLB group (-0.9 = 1.5; p <
0.001). In addition, the Systane group had a greater increase in NITBUT (3.1 = 2.9) compared to the WLB group (2.2 + 4.5), but this
was not significant (p = 0.32).

Conclusion: The results of this study suggest that eyedrops with the same active ingredient, but different excipients, can have
differences in performance. Participants reported less dry eye symptoms and presented with reduced clinical signs of dry eye with
Systane Complete MDPF compared to those who used WLB. Systane Complete MDPF eyedrops may be a good option for
practitioners to recommend for patients with mild to moderate symptoms of dry eye.

Plain Language Summary: Dry eye disease (DED) is characterized by, but not limited to, symptoms of dryness, irritation, and
burning. First line treatment is often lubricating eyedrops, however, there are many options that can confuse both practitioners and
patients. Further complicating eyedrop selection is that even products with the same active ingredient can have different inactive
ingredients that may result in different outcomes for patients. Lubricating eyedrops containing propylene glycol have been demon-
strated to achieve good clinical outcomes for patients. However, there is a lack of understanding on the efficacy of lubricating eyedrops
with the same active ingredient, but different inactive ingredients. The purpose of this study is to compare MDPF two propylene glycol
lubricating eyedrops that contain very different inactive ingredients. The results of this study suggest that eyedrops with the same
active ingredient, but different inactive ingredients, can have differences in performance.
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Introduction
Dry eye disease (DED) is a multifactorial ocular disorder that is characterized by, but not limited to, symptoms of
dryness, irritation, and burning.'? The first line option in the management of DED is often lubricating eyedrops.’
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However, there are a vast array of lubricating eyedrops available on the market which may confuse both practitioners and
patients. In addition, there is a lack of scientific evidence comparing the multitude of options which makes recommend-
ing a specific drop for a specific DED patient difficult.>* Even products with the same active ingredient can have
different inactive ingredients that may result in different outcomes for patients.

Systane Complete Multi-Dose Preservative Free (MDPF) eyedrops (Alcon Laboratories, Inc, Fort Worth, TX USA)
contain propylene glycol 0.6% as the active ingredient. In addition, Systane Complete MDPF is a sterile white
nanoemulsion containing propylene glycol, hydroxypropyl guar, mineral oil, dimyristoyl phosphatidylglycerol (a phos-
pholid), polyoxyl 40 stearate, sorbitan tristearate, boric acid, sorbitol, and edetate disodium.>*

Walgreens Lubricant Balance (WLB; Walgreen Co, Deerfield, IL USA) is a private label brand of eyedrops with the
same active ingredient as Systane Complete MDPF (propylene glycol 0.6%).” The inactive ingredients for WLB are boric
acid, castor oil, disodium edetate hydrate, polyoxyethylene sorbitan monooleate, potassium chloride, purified water,
sodium borate, and sodium chloride, as well as benzalkonium chloride (BAK), a preservative.7

The Symptom Assessment iN Dry Eye (SANDE) questionnaire asks participants to answer 2 questions using a visual
analog scale.® It asks about symptom (eyes feeling dry or irritated) frequency from “Rarely” to “All of the Time” and
severity from “Very Mild” to “Very Severe”.® The SANDE questionnaire has been demonstrated to be a reliable test of
dry eye symptoms.®’

Lubricating eyedrops containing propylene glycol have been demonstrated to achieve good clinical outcomes for
patients.'®'> However, there is a lack of understanding on the efficacy of lubricating eyedrops with the same active
ingredient, but different excipients. The purpose of this study is to compare MDPF two propylene glycol lubricating

eyedrops that contain very different excipients.

Methods

An independent institutional review board approved the study (Salus IRB, approval number JM-23-02), as the study was
conducted in private practice. Written informed consent was obtained from all subjects before participation. The study
was conduction in accordance with the tenets of the Declaration of Helsinki, and Good Clinical Practice (GCP), and
International Harmonization (ICH) guidelines. The study was registered in a clinical trials database (clinicaltrials.gov;
NCT06219577).

This was a single site, prospective, double-masked, and randomized-controlled two-arm study of 2 lubricating
eyedrops. Inclusion criteria were adults (age 18 to 65 inclusive) with mild to moderate symptoms of dry eye, which
was defined as a score on the Symptom Assessment iN Dry Eye (SANDE) questionnaire of 20 to 55 inclusive at the
screening visit. Subjects were excluded who had ocular anterior segment infection, inflammation, abnormality, or active
disease, history of herpetic keratitis or ocular surgery, thermal meibomian gland expression procedure including Lipiflow,
iLux, or TearCare, or blepharitis debridement procedure including BlephEx within 1 year prior to the screening visit,
non-invasive tear break-up time (NITBUT) < 2 seconds or > 10 seconds (CA-800, Topcon Healthcare), sodium
fluorescein staining < 3 (clinically normal eye) or > 10 (severe dry eye) using the NEI 5 zone scale, pregnant or
lactating, currently using contact lenses, or had any change in eyedrop regimen in the last 90 days.

At the baseline visit, subjects were randomized to receive either Systane Complete MDPF (Systane Group) or
Walgreen’s Lubricant Balance (WLB Group). Randomization was conducted using block randomization, which was
determined prior to recruitment and applied to sequentially enrolled participants. Product labels were removed from the
eyedrop bottles and both subjects and examiners were masked. Subjects were instructed to use the eyedrops four times
per day for 2 weeks. Data were collected for corneal and conjunctival staining, NITBUT, and global SANDE score. The
global SANDE score is determined by multiplying the frequency score by the severity score and taking the square root of
the result. A lower score on the SANDE is indicative of lower frequency and severity of dry eye symptoms. Corneal and
conjunctival staining were assessed with sodium fluorescein and Wratten filter using the Academy of Ophthalmology 5
quadrant scheme (central, nasal, temporal, superior, and inferior), with each quadrant graded (0-3) giving a total score of
0—15 per eye. Note that the nasal and temporal scores considered both the cornea and conjunctiva when scoring. One eye
from each subject was randomly selected for staining and NIBUT analysis.
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The primary endpoint was to compare the change in total score from baseline to 2 weeks on the SANDE
questionnaire between groups. Other endpoints included change in corneal staining from baseline to 2 weeks between
groups, the change in NITBUT from baseline to 2 weeks between groups and change in total score from baseline to
1 week on the SANDE questionnaire between groups.

Statistical analyses were performed using the statistical software R (version 4.4.0; The R Foundation for Statistical
Computing, Vienna, Austria). Normality was confirmed using the Shapiro—Wilk normality test. The change in total score on
the SANDE questionnaire from baseline to 2 weeks was compared using the Welch two-sample #-test. A fixed-sequence
methodology was used on the other endpoints. With this approach, the endpoints were ordered in the following sequence: change
in corneal and conjunctival staining from baseline to 2 weeks, change in NITBUT from baseline to 2 weeks, change in total score
on the SANDE questionnaire from baseline to 1 week. Testing began on the first endpoint in the sequence at the full alpha level
and testing was stopped if an endpoint was not significant. A p-value < 0.05 was considered significant. Using an estimated
difference in means between groups (SANDE total score), a pooled standard deviation of 6, a beta of 0.1, and an alpha of 0.05, it
was estimated that 32 subjects would be needed. To account for dropout and to increase the power of the study, the sample was

increased to 35 subjects in each group.

Results

Thirty-five (35) subjects were enrolled in each group, for a total of 70. Of the 35, 25 were female and 10 male in the
Systane group and 18 were female and 17 were male in the WLB group. Mean age was 41.8 + 14.2 years in the Systane
group and 39.4 £ 15.1 years in the WLB group. There were no adverse events related to either eyedrop.

Table 1 summarizes the SANDE scores at baseline, and after 1 and 2 weeks of use. Both the Systane and WLB groups
had improved scores on the SANDE questionnaire after 1 and 2 weeks of eyedrop use compared to baseline. The change
in score was higher in the Systane group, which was significant after 2 weeks of use (p = 0.05). Fixed-sequence testing
was stopped before the significance for the change in baseline to week 1 could be determined.

Table 2 summarizes the sodium fluorescein staining scores at baseline, and after 2 weeks of eyedrop use. The Systane
group had a significantly higher score at baseline (p < 0.05). Both the Systane and WLB groups had improved scores
after 2 weeks of eyedrop use compared to baseline. The change in score was significantly higher in the Systane group
after 2 weeks of eyedrop use (p < 0.001).

Table 3 summarizes the NITBUT at baseline, and after 2 weeks of eyedrop use. Both the Systane and WLB groups
had improved scores after 2 weeks of eyedrop use compared to baseline. The change in NITBUT was numerically higher

in the Systane group after 2 weeks of use but was not statistically significant (p = 0.32).

Table | Baseline and Changes in Score on the SANDE Questionnaire

Parameter Systane Group (Mean * SD) | WLB Group (Mean t SD) | P-value
Baseline 40.3 = 10.5 37.6 £ 15.1 0.29
A Baseline to Week | 72117 -22+60

A Baseline to Week 2 —9.9 % 147 —4.1 £86 0.05

Abbreviation: A, change; SD, standard deviation.

Table 2 Baseline and Changes in Corneal and Conjunctival Staining

Parameter Systane Group (Mean * SD) | WLB Group (Mean t SD) | P-value
Baseline 70219 60 1.5 0.01
A Baseline to Week 2 —-28+ 18 0915 < 0.001

Abbreviation: A, change; SD, standard deviation.
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Table 3 Baseline and Changes in NITBUT

Parameter Systane Group (Mean * SD) | WLB Group (Mean % SD) | P-value
Baseline 682+ 19 76+ 1.7 0.07
A Baseline to Week 2 3.1 +£29 22+ 45 0.32

Abbreviation: A, change; SD, standard deviation.

Discussion

With many lubricating eyedrops available, it can be confusing for patients to know which drops to use. Product labelling
can also add to the uncertainty. For example, the package insert for WLB eyedrops states “Compare to Systane Balance
Lubricant Eye Drops active ingredient” which may imply that lubricating eyedrops with the same active ingredient will
perform the same.” This study compared changes in dry eye symptoms using the SANDE questionnaire as well as
corneal and conjunctival staining between Systane Complete MDPF and WLB eyedrops. The eyedrops have the same
active ingredient (propylene glycol 0.6%), but different inactive ingredients. In general, this study provides clinical
evidence that Systane Complete MDPF may be more effective in relieving dry eye symptoms and decreasing ocular
surface staining than WLB, which may be due to differences in the inactive ingredients.

There are two notable differences in the inactive ingredients between these eyedrops. The first is BAK, a preservative,
which is only found in the WLB eyedrops. Many tissue culture, animal studies, and clinical studies have demonstrated
the negative effects of BAK on ocular tissues.'>'® Of particular relevance for this study are the increased symptoms
related to DED with the use of BAK, such as reported discomfort and tearing, corneal and conjunctival staining, and
higher scores (indicative of more disability) on the ocular surface disease index (OSDI) questionnaire.'”'® It is also
worth noting that Systane Complete MDPF contains hydroxypropyl guar, with the aim to increase the retention time of
the active ingredient (propylene glycol 0.6%) on the ocular surface.”® In addition, Systane Complete MDPF includes
dimyristoyl phosphatidylglycerol, which is a proprietary phospholipid, compared to the castor oil in the WLB eyedrop.''

Both Systane Complete MDPF and WLB groups had a lower mean score on the SANDE questionnaire at 2 weeks
compared to baseline. This was a mean change of 10 and 4 compared to baseline for the Systane and WLB groups,
respectively. We are not aware of any other studies comparing Systane Complete MDPF to a private label brand of
eyedrops. However, there have been other reports of clinical outcomes with Systane Complete MDPF. Muntz et al'?
observed an improvement on the SANDE questionnaire of 25 compared to baseline immediately after instilling Systane
Complete eyedrops. Craig et al'' reported an improvement on the SANDE score of approximately 10 compared to
baseline after 30 days, similar to our study results at 2 weeks. Yeu et al'® used a different visual analog scale and
observed that ocular discomfort score was reduced by 17 after 28 days compared to baseline when using Systane
Complete MDPF. Differences in our study may be explained by the lower sample size or different patient populations.

The Systane Complete MDPF and WLB groups had lower corneal and conjunctival staining scores after 2 weeks of
eyedrop use compared to baseline; a mean change of 3 and 1, respectively. Craig et al'' observed no change in corneal or
conjunctival staining scores after 30 days of eyedrop use compared to baseline for Systane Complete but did after 120 days.
Differences in our study may be explained by the lower sample size (35 compared to 50) or different patient populations.

The Systane Complete and WLB groups also had lower NITBUT after 2 weeks of eyedrop use compared to baseline;
a mean change of 3.1 seconds and 2.2 seconds, respectively. Yeu et al'® observed that Systane Complete increased tear
film break-time by 1.5 seconds at 2 weeks compared to baseline, similar to our study, although the sample was higher in
their study (134 subjects). Muntz et al'* reported that Systane Complete increased tear film break-time by 2.8 seconds
immediately after instillation compared to baseline, similar to our study.

A limitation of this study was the relatively short follow period. A time period of 2 weeks gives a good indication of
short-term symptom relief for patients, but we are not able to draw conclusions about the long-term clinical outcomes
between Systane Complete and WLB eyedrops. In addition, only subjects with mild to moderate symptoms of dry eye

were included, thus we are also not able to draw conclusions about the clinical outcomes of the two groups in cases of
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severe dry eye symptoms. Finally, there was no data collected on the subtype of dry eye (aqueous-deficient, evaporative,

or mixed).

In conclusion, the results of this study suggest that eyedrops with the same active ingredient, but different excipients,

can have differences in performance. Participants reported less dry eye symptoms and presented with reduced clinical

signs of dry eye with Participants subjectively and objectively exhibited less dry eye symptoms after using Systane

Complete MDPF compared to those who used WLB. Systane Complete MDPF eyedrops may be a good option for

practitioners to recommend for patients with mild to moderate symptoms of dry eye.
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