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Abstract: A single-center, open-label study consisting of two visits over the course of
approximately 2 weeks was conducted to evaluate the efficacy of Retaine™ ophthalmic emulsion in improving the signs and symptoms of dry eye. Forty-two subjects were enrolled and
received 1–2 drops twice daily of Retaine™ beginning at the first visit (day 1) and ending at
the second visit. Subjects were instructed to complete a symptomatology diary twice daily
prior to drop instillation through the morning of the second visit. Ocular sign and symptom
assessments, visual acuity procedures, and comfort assessments were conducted during
both visits. A statistically significant reduction was observed in mean breakup area on the
second visit between the predose time and the postdose time (P=0.026). On the second visit,
subjects had significantly less corneal fluorescein staining in the superior (P=0.002), central
(P=0.017), corneal sum (P=0.011), and all ocular regions combined (P=0.038) than on the
first visit. On the second visit, statistically significant reductions in dryness (P0.001), grittiness (P=0.0217), ocular discomfort (P=0.0017), and all symptoms (P0.001) were also
seen as measured by the Ora Calibra™ Ocular Discomfort and 4-Symptom Questionnaire
(0–5 scale). Subjects reported a statistically significant improvement in their abilities to work
with a computer at night (P=0.044). Mean drop comfort scores ranged from 1.29–1.81 on
the Ora Calibra™ 0–10 Drop Comfort Scale, on which 0 is very comfortable and 10 is very
uncomfortable. Retaine™ demonstrates promising results as a novel artificial tear option for
individuals suffering from dry eye. The unique mechanism of action of Retaine™ provides
enhanced comfort and improves the quality of life of dry eye subjects while reducing the
ocular signs of dry eye.
Keywords: artificial tears, dry eye syndrome, quality of life, cationic, lipid emulsion, mean
breakup area
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Dry eye is a disorder of the tear film and ocular surface. This disease causes discomfort,
decreased visual function, and instability of the tear film. It has been estimated that
about 4.91 million Americans (3.23 million women and 1.68 million men) who are
50 years and older suffer from a moderate to severe form of dry eye.1,2 This does not
include the population of individuals who have either less severe symptoms or more
episodic manifestations of the disease and only note their symptoms during contact
with adverse contributing factors, such as low humidity, extended visual tasking, or
contact lens wear. Affecting one in three patients who seek treatment from an eye care
practitioner, dry eye is one of the most common ophthalmic diseases and can drastically impact the quality of life (QoL) of those plagued by the disease.3
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Currently, artificial tears remain the first line of treatment for patients with dry eye disease.3,4 Lipid emulsions are
considered to be the latest generation of artificial tears and
offer dry eye patients a novel option in an effort to combat
their dry eye signs and symptoms.5 Emulsions provide a high
encapsulation rate and enhanced ocular penetration.5 Cationic
oil-in-water emulsions offer an additional advantage in that
an electrostatic interaction occurs with the negatively charged
cells of the ocular surface and thus improves the residence
time of the formulation on the ocular surface.5 Cationic oilin-water emulsions extend the benefits of negatively charged
oil-in-water emulsions and offer significant advantages over
the existing marketed anionic emulsions.
Retaine™ ophthalmic emulsion (marketed outside the
United States as Cationorm®, Santen, Osaka, Japan) is a
cationic emulsion that contains mineral oil and targets all
three layers of the tear film. Retaine™ contains Novasorb®,
a proprietary cationic oil-in-water nanoemulsion technology with novel bioadhesive properties. The principle of the
Novasorb® technology is based on electrostatic interactions
between the positively charged oil nanodroplets and the negatively charged ocular surface epithelium. This electrostatic
attraction aims to increase the residence time on the ocular
surface and enhance ocular drug bioavailability6–8 in order to
enhance protection and restoration of a healthy tear film and
corneal epithelium. Electrostatic forces allow the emulsion to
spread evenly over the ocular surface,7 and the nanoscale size
of the oil droplets contributes to the stability of the emulsion
and to ocular absorption. Tear hyperosmolarity, a key feature
in dry eye, is improved by the hypo-osmotic properties of
the drop. Collectively, these properties provide long-lasting
and effective relief for individuals with dry eye.
The purpose of the current study was to evaluate
RetaineTM after 2 weeks of treatment for the management of
ocular surface staining, visual function, and tear film stability
in patients diagnosed with dry eye disease.

Methods
This was a single-center, open-label study evaluating the
efficacy of bilateral RetaineTM administration (1–2 drops
twice daily [BID] for 14 days) in the management of ocular
surface staining, visual function, and tear film stability in
patients diagnosed with dry eye. The study comprised two
visits over the course of approximately 2 weeks and was
conducted at Andover Eye, in Andover, Massachusetts. The
study was performed according to a protocol approved by
an external independent review board (Alpha Independent
Review Board, San Clemente, CA, USA), and in compliance
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with the ethical principles of Good Clinical Practices, the
Declaration of Helsinki, the International Conference on
Harmonization guidelines, and all applicable local, state,
and federal requirements relevant to the use of investigational drugs. Written informed consent was obtained prior
to initiation of any study procedures. The study is listed on
http://clinicaltrials.gov as NCT02139033.
Forty-nine subjects were screened in order to enroll
42 subjects, a typical sample size for this type of clinical
evaluation. No other statistical considerations were used to
determined sample size, and enrolled subjects were to receive
identical doses of RetaineTM. During the first visit (day 1 the
study), all candidates underwent screening procedures to
determine eligibility. Initial screening procedures included
assessments of ocular discomfort, ocular symptoms, QoL,
visual acuity (VA), and corrected VA (CVA) degradation
between blinks. After this initial set of assessments, each
subject underwent a review of qualification criteria before
being able to continue with screening procedures. Eligible
study subjects were at least 18 years of age and had a history of dry eye for at least 6 months, used eye drops for dry
eye symptoms, or had the desire to use eye drops for dry
eye symptoms.
For the assessment of signs and symptoms, various calibrated scales were used throughout the study by the investigators and the subjects. Investigators graded fluorescein
staining and lissamine green staining in each eye with the
Ora Calibra™ Corneal and Conjunctival Staining Scale9–12
(Ora Calibra, Andover, MA, USA), (0–4 scale with 0.5
increments) on which 0 is no staining and 4 is severe staining. This scale divides each eye into five staining areas: the
inferior, superior, and central regions relative to the cornea
and the temporal and nasal regions relative to the conjunctiva.
Each area is graded separately; the sum of the three corneal
regions generates a corneal sum score, and the addition of
the scores for the nasal and temporal conjunctiva areas generates an all-region combined score. Investigators graded
conjunctival redness in each eye by using the Ora Calibra™
Conjunctival Redness Scale,13 a 5-point scale (0–4 with
0.5 unit increments) on which 0 is none and 4 is severe.
Investigators graded lid margin redness in each eye by using
the Ora CalibraTM Lid Margin Redness Scale,12 a 4-point scale
(0–3) on which 0 is none and 3 is severe. Subjects graded ocular discomfort by using the Ora Calibra™ Ocular Discomfort
Scale,9,10 a 5‑point scale (0–4) on which 0 is no discomfort and
4 is constant discomfort. Subjects also graded the severity of
their dry eye symptoms by using the Ora Calibra™ Ocular
Discomfort and 4‑Symptom Questionnaire,9,10,12 a 6-point
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scale (0–5) on which 0 is no pain and 5 is the worst and in
which five ocular symptoms are individually graded: overall
discomfort, burning, dryness, grittiness, and stinging. Subjects scored QoL parameters by using a 5‑point, Ora CalibraTM Dry Eye Quality of Life (QoL) Questionnaire14 (0–4) on
which 0 is minimal, 3 is severe, and 4 is not applicable; they
scored “how troubled” they had been by ocular discomfort in
the previous week for the following categories: 1) eyesight
issues; 2) reading at night; 3) watching television at night;
4) driving at night; and 5) working with a computer at night.
Subjects graded drop comfort with two grading systems:
1) an 11-point Ora Calibra™ Drop Comfort Scale (0–10) on
which 0 is very comfortable and 10 is very uncomfortable,
and 2) a three-word best descriptor choice that best defines
eye comfort after drop use.
At the time of the first visit, eligible subjects were
required to have moderate to severe signs and symptoms
to be considered for the study. Subjects were required to
have sufficient symptom scores on at least one of the five
symptoms of the Ora Calibra™ Ocular Discomfort and
4‑Symptom Questionnaire. Subjects also were required
to have sufficient dry eye signs as determined by average
tear film breakup time (TFBUT), total corneal fluorescein
staining, inferior corneal fluorescein staining, and total
lissamine green conjunctival staining. Subjects had to
meet all dry eye sign criteria in the same eye. Subjects
were excluded from the study if they met any of the following conditions: 1) had a corrected VA  logMAR+0.7
as assessed according to the Early Treatment of Diabetic
Retinopathy Study (ETDRS) scale in both eyes; 2) had
any clinically significant slit lamp biomicroscopy (SLE)
findings that required therapeutic intervention and/or
may have interfered with study parameters; 3) had any
ongoing ocular infection or active ocular inflammation;
4) had any uncontrolled systemic disease; 5) had a history of
laser-assisted in situ keratomileusis (LASIK) surgery within
12 months prior to the first visit; or 6) had used Restasis®
within 30 days prior to the first visit. Subjects were required
to avoid ophthalmic medications, including artificial tear
substitutes, for 2 hours prior to the first study visit, and
to discontinue use of any topical ophthalmic prescription
or over-the-counter solutions, artificial tears, gels, or
scrubs for the duration of the trial (except for medications
allowed for the conduct of the study).
After these evaluations, candidates underwent a second review
of the qualification criteria wherein eligible candidates who
satisfied all eligibility requirements were enrolled in the study.
For enrolled subjects, efficacy and safety measurements
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obtained during the first visit were considered baseline values,
and adverse events (AE) were assessed.
After enrollment, subjects received one dose (one to two
drops) of study drug administered bilaterally by a trained
study technician. After this first bilateral dose, subjects
assessed drop comfort. Subjects were dispensed a subject
diary and a sufficient quantity of study drug for the duration
of the study. During the evening of the first day, after returning home from the first visit, subjects self-administered a
single dose bilaterally prior to bed. Throughout the remainder
of the study, which lasted up to and including the morning
of the second visit, subjects were to administer bilateral
doses BID, once in the morning and once in the evening
before bed. However, on the morning of the second visit,
drug instillation was not to occur within 2 hours prior to the
study visit. Subjects were instructed to score their symptoms
in the diary prior to each self-administered instillation of
study drug; subjects completed diary entries twice a day,
morning and evening, except on days of the first visit and
the second visit; on those days subjects completed only one
diary entry.
The second visit occurred on days 13–17 of the study at
different times for different patients. On this visit, prior to
in-office study drug instillation, subjects underwent measurements of ocular discomfort, ocular symptoms, QoL,
VA, CVA degradation between blinks, conjunctival redness, lid margin redness, interblink interval (IBI), tear film
stability, TFBUT, fluorescein staining, and lissamine green
staining, as well as SLE and an AE query. Subjects then
received one dose of study drug bilaterally administered
by a trained study technician. After instillation, subjects
graded drop comfort. CVA degradation between blinks
and tear film stability were assessed, and AE information
was collected. Study drug vials and diaries were collected
from subjects.
The primary efficacy measures were TFBUT and corneal
fluorescein staining. Evaluations of TFBUT and corneal
fluorescein staining were performed before the dose given on
the first visit and before the dose given on the second visit.
The secondary efficacy measures were ocular discomfort,
ocular symptoms, QoL, conjunctival redness, lid margin
redness, IBI, tear film stability, CVA degradation between
blinks, conjunctival fluorescein staining scores, lissamine
green staining scores, and drop comfort.
Tear film stability and IBI, both assessments of drying
on the ocular surface, were measured by the Ocular Protection Index (OPI) 2.0 System, an automated measure of
ocular surface protection under normal blink pattern and
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normal visual conditions.15,16 Video capture and analysis
using the OPI 2.0 System allows for a calculation of
mean corneal surface exposure, otherwise known as mean
breakup area (MBA). Final endpoints were percent change
in MBA and IBI in seconds. The OPI 2.0 assessment was
performed in each eye before the dose given on the first
visit, before the dose given on the second visit, and after
the dose given on the second visit. Decay in CVA was
measured by the Interblink Interval Visual Acuity Decay
(IVAD) test. IVAD is a diagnostic tool that evaluates
functional VA between blinks. This computer-based task
involves identification of Landolt ‘c’s at individualized
best-corrected VA between blinks.17 The IVAD test was
performed in each eye before the dose given on the first
visit, before the dose given on the second visit, and after
the dose given on the second visit.
Both conjunctival fluorescein and lissamine green staining grading were performed before the dose given on the
first visit and again before the dose given on the second visit.
Subjects graded drop comfort immediately after the dose,
1 minute after the dose, and 2 minutes after the dose. Subjects
also assessed drop comfort 3 minutes after the dose given on
the first visit and again 3 minutes after the dose given on the
second visit by selecting three descriptive words for eye comfort in both eyes. Before the dose given on the first visit and
again before the dose given on second visit, subjects scored
QoL parameters. Before the dose given on the first visit and
again before the dose given on second visit, investigators
graded conjunctival and lid margin redness. Ocular discomfort
was graded by the subjects before the dose given on the first
visit and again before the dose given on second visit. As previously mentioned, subjects also graded their symptoms and
recorded their scores for each ocular symptom in their diary
before taking the dose on the evening of the first visit (on day
1 of the study), prior to study drug instillation every morning
and evening during the at-home BID dosing period, and before
the dose taken on the morning of the second visit.
The analysis for all primary and secondary efficacy
measures was based on changes from baseline values. The
safety measures were VA as assessed by the ETDRS scale,
SLE, and AEs (elicited and observed).

Statistical methods
Analyses were conducted on the intent-to-treat (ITT) population, which included all enrolled subjects. Primary and
secondary efficacy analyses were performed on the ITT
population.
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Primary efficacy analyses
The primary analyses of the change from baseline in TFBUT
and corneal fluorescein staining were analyzed by paired
t-tests with significance defined as P0.05. Descriptive
statistics (number, mean, and standard deviation) were summarized for each parameter by study visit.

Secondary efficacy analyses
The secondary analyses of the change from baseline in ocular
discomfort, ocular symptoms, QoL, conjunctival redness,
lid margin redness, IBI, tear film stability, decay in CVA
between blinks, conjunctival fluorescein staining, and lissamine green staining were analyzed by paired t-tests with
significance defined as P0.05.
Descriptive statistics (number, mean, and standard
deviation) were summarized by study visit. For categorical
variables, counts and percentages were used to summarize
the data. Missing data were not replaced.

Results
A total of 42 subjects were enrolled in this study with no
withdrawals. No subjects were discontinued or dropped out.
Therefore, the ITT population comprised 42 subjects and
the per protocol and safety populations were identical to
the ITT population. According to the inclusion/exclusion
criteria, subjects were allowed to enroll if one eye satisfied the inclusion/exclusion criteria. Consequently, among
the ITT population (number[n]=42), not all eyes satisfied
all inclusion/exclusion criteria. Therefore, analyses of
parameters evaluated at the eye level were performed only
on “evaluable eyes”, which were eyes in the ITT population that satisfied all inclusion/exclusion criteria. A total of
75 eyes were evaluable in the ITT population (n=42). In
the ITT population, 13 subjects were male and 29 subjects
were female; the mean subject age was 61.6 years (range
26–89 years).

Primary efficacy endpoints
TFBUT

TFBUT was measured in each eye before the dose given
during the first visit and again before the dose given during
the second visit. Lower TFBUT values indicated a shorter
length of corneal protection by the tear-film and hence a
greater severity of dry eye. Higher TFBUT values indicated
increased duration of tear-film integrity and hence longer
time periods of corneal protection by the tear-film. The
mean TFBUT ± standard deviation in evaluable eyes of the
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ITT population was 1.45±0.57 seconds on the first visit and
1.40±0.50 seconds on the second visit; the difference was
not significant.

Corneal fluorescein staining
Corneal fluorescein staining evaluations were performed in
each eye before the dose given on the first visit and again
before the dose given on the second visit. Lower scores
indicated less staining and less severe dry eye. On the second
visit, corneal fluorescein staining was significantly lower in
evaluable eyes of the ITT population in superior, central,
corneal sum, and all ocular regions combined than on the
first visit. In the superior area, the mean score for fluorescein staining decreased to 1.93 from 2.2 (P=0.002). In the
central area, the mean score decreased to 0.95 from 1.25
(P=0.017) (Figure 1). For the corneal sum, the mean score
decreased to 4.95 from 5.55 (P=0.011) (Figure 1). For all
regions combined (ie, scores of both corneal and conjunctival
fluorescein staining), the mean score decreased to 8.67 from
9.36 (P=0.038). Although the mean score for the nasal area
was slightly higher for the second visit than for the first visit
and the mean score for the temporal inferior region for the
second visit was less than for the first visit, these changes
were not statistically significant.
6.00

P=0.011

*

5.00

Secondary efficacy endpoints
Secondary endpoints included ocular discomfort, ocular
symptoms, QoL, conjunctival redness, lid margin redness,
IBI, tear film stability, decay in CVA between blinks, conjunctival fluorescein staining, lissamine green staining, and
drop comfort.

Ocular discomfort
On the second visit, ocular discomfort scores in evaluable
eyes of the ITT population were significantly lower than on
the first visit (1.91 versus 2.20; P0.0284).

Ocular symptoms
On the second visit, the ITT population had significant reductions in three of the five ocular symptoms that were assessed on
the first visit. Significant reductions were observed in discomfort
(1.95 on the second visit versus 2.55 on the first visit; P=0.0017),
dryness (2.02 on the second visit versus 2.88 on the first visit;
P0.001), and grittiness (1.02 at the second visit versus 1.40 at
the first visit; P=0.0217). Although burning and stinging scores
were lower on the second visit than they were on the first visit,
these reductions were not significant. Nevertheless, the overall
reduction of all ocular symptoms from baseline (the scores
for all five symptoms combined) was significant (6.67 on the
second visit versus 8.71 on the first visit; P0.001). Figure 2
depicts the change from baseline for all five ocular symptoms
separately and combined in the ITT population.
10.00

3.00

Visit 1
Visit 2

2.00

1.00

0.00

Central

5.00
4.00
3.00 P=0.0017

0.00

*

P<0.001

*

P=0.0217

*

Ocular Burning Dryness Grittiness Stinging
All
discomfort
symptoms

Symptoms

Corneal sum

Region
Figure 1 Central and corneal fluorescein staining.
Notes: Changes from baseline for all evaluable eyes (n=75). In the central region,
the mean score decreased to 0.95 from 1.25 (P=0.017). For the corneal sum, the
mean score decreased to 4.95 from 5.55 (P=0.011). Statistical significance is denoted
by *.
Abbreviation: n, number.
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Visit 2

7.00

2.00

P=0.017

P<0.001

Visit 1

8.00

4.00

Mean score

Mean staining

9.00

Figure 2 Ocular symptoms.
Notes: Changes from baseline measurements for the ITT population (n=42). Significant
reductions were observed in discomfort (1.95 on the second visit versus 2.55 on
the first visit; P=0.0017), dryness (2.02 on the second visit versus 2.88 on the first
visit; P0.001), and grittiness (1.02 on the second visit versus 1.40 on the first visit;
P=0.0217). Although burning and stinging scores were lower on the second visit than
on the first visit, these reductions were not significant. The overall reduction of all
ocular symptoms from baseline (ie, the scores for all five symptoms combined) was
significant (6.67 on the second visit versus 8.71 on the first visit; P0.001). Statistical
significance is denoted by *.
Abbreviations: ITT, intent to treat; n, number.
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Dry eye QoL
On the second visit, the ITT subjects reported a significant
improvement in the symptoms that occur when they work at
the computer at night (1.38 on the second visit versus 1.67
on the first visit; P=0.044). Subjects also reported substantial
improvement in reading at night; however, the score was not
statistically significant (1.50 on the second visit versus 1.86
on the first visit; P=0.062). QoL scores also decreased for
eyesight issues, watching TV at night, and driving at night,
but these reductions were not significant.

Conjunctival and lid margin redness
On the second visit, conjunctival redness was significantly
lower in the evaluable eyes of the ITT population than it
had been on the first visit (1.54 versus 1.79; P0.001).
However, no significant reduction was observed in lid margin redness from the time of the first visit to the time of the
second visit.

Tear film stability and IBI
After the dose given on the second visit, tear film stability had significantly improved in the evaluable eyes of the
ITT population, as measured by percent change in MBA
between the readings taken before and after the dose given
on that visit (0.41% versus 0.25%; P=0.026), a reduction of
approximately 40%. However, the percent change in MBA
was minimal after 14 days of BID dosing (0.39% versus
0.42% respectively). Figure 3 depicts the percent change in
MBA at the postdose time during the second visit from the
predose time during the same visit. No significant change
was observed in IBI between the predose assessment taken
on the second visit and the predose assessment taken on the

CVA degradation between blinks
The effects of dry eye on visual function were assessed by
testing CVA degradation between blinks. The IVAD test was
performed during the first visit before the dose was given,
during the second visit before the dose was given, and during
the second visit after the dose was given. The time for CVA
was measured in seconds. Although the time at CVA (time to
one-line loss of CVA) in the ITT population was 41% higher
on the second visit than on the first visit, this improvement
was not statistically significant (12.18 seconds versus 8.59
seconds; P=0.0697). Figure 4 depicts IVAD outcomes in
evaluable subjects (n=32) of the ITT population.

Drop comfort
Drop comfort scale
Mean drop comfort scores ranged from 1.29 to 1.81 across
all the first visit and the second visit postdose time points for
the ITT population. All drop comfort scores were consistently
higher on the second visit than on the first visit; however,
differences were not significant.
Drop comfort questionnaire
In the ITT population, the majority of the subjects responded
to the drop comfort questionnaire with positive descriptor
words during the first visit after the dose was given and again
during the second visit after the dose was given. Subjects
were asked to select three terms that best described the drops.
The percentage of subjects that selected the positive descriptor
words of cool, refreshing, smooth, soothing, and comfortable

Visit 2 predose
Visit 2 postdose

0.60%

% cornea exposed

first visit, nor was there a change between the predose and
the postdose results during the second visit.

Visit 1
Visit 2 predose

0.50%
0.40%

Visit

0.30%

*P=0.026

0.20%
0.10%
0.00%

Visit type

–0.10%

Figure 3 MBA on the second visit, predose and postdose values.
Notes: Results for all evaluable eyes (n=75). There was a significant improvement
in postdose tear film stability as measured by the percent change in MBA from
the predose readings (0.25% postdose MBA versus 0.41% predose MBA; P=0.026),
a reduction of approximately 40%. Statistical significance denoted by *.
Abbreviations: MBA, mean breakup area; n, number.
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0.00

2.00

4.00

6.00

8.00

10.00 12.00 14.00

Mean time at corrected VA (seconds)
Figure 4 Mean time at corrected VA on first and second visits.
Notes: Average time at corrected VA during the IVAD test for all evaluable subjects
(n=32). Although time at corrected VA increased by 41% at the second visit versus
the first visit, this improvement did not achieve statistical significance (12.18 versus
8.59 seconds; P=0.0697).
Abbreviations: VA, visual acuity; IVAD, Interblink Interval Visual Acuity Decay.
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ranged from 55% to 69% (Figure 5). Smaller percentages of
subjects selected the positive words thick (12%) and filmy
(33%). The percentage of subjects that selected the negative
descriptor words of sticky, burning, stinging, irritating, and
gritty ranged from 14% to 29% (Figure 5). Only 2% of subjects
selected the negative words of itchy and fuzzy. Among the ITT
population, 45% of subjects selected only positive descriptor
words and 2% selected only negative descriptor words.

Safety measures
One AE, a decrease in VA, was reported during the study.
The event was mild in severity, resolved the same day, and
was deemed not to be related to the study drug. No subjects
withdrew because of AEs. No serious AEs occurred during
the study. No concerns were observed during any of the
clinical examinations (SLE and ETDRS).

Discussion
Dry eye continues to be a challenging disease. The outcomes
of this study suggest the Retaine™ has the potential to significantly reduce the symptoms of dry eye. It is extremely
challenging to achieve statistically significant improvements
in both signs and symptoms, as evidenced by the high number
of failed clinical trials involving therapy for dry eye. This
single-center, open-label study was designed to explore many
potential efficacy endpoints relative to Retaine™. The finding
of improvement in both a sign and symptom endpoint with
Retaine™ indicates that it is an effective therapy for dry eye
patients. Although no significant change from baseline was
observed in TFBUT values, there were significant reductions

62%

40%

33%
24%

20%

17%

Positive symptoms

2%

2%

Itchy

Fuzzy

Burning

Sticky

Filmy

Thick

Soothing

Smooth

Refreshing

12%

Cool

0%

29%

21%

14%

Gritty

55% 55%

60%

Irritating

64%

Stinging

69%

Comfortable

Subjects in the ITT population

80%

in corneal fluorescein staining in the superior region, the central
region, the sum of all three corneal regions, and all five ocular
regions combined from the predose time during the first visit
to the predose time during the second visit. The significant
reduction in central staining is clinically relevant, as the central
cornea is critical to visual function.18 Improvement in the sum
of corneal regions also indicates a global treatment effect.19
Significant improvements were also observed in a number of secondary efficacy endpoints. Tear film stability,
as measured by the percent change in MBA, significantly
improved from the predose time of the second visit to the
postdose time of the second visit. This improvement indicates
that Retaine™ caused an immediate, statistically significant
beneficial effect. Additionally, a second quantitative measurement, conjunctival redness, was significantly lower on
the second visit than at the time of the baseline.
For most eye care professionals, an artificial tear that
demonstrates an improvement in symptoms and the patient’s
QoL is the optimal choice. While a practitioner will consider
the impact an artificial tear has on signs of the disease, a positive response from the patient is of utmost importance in this
symptom-driven disease. In this study, not only did Retaine™
achieve statistical improvement in three key symptoms
(discomfort, dryness, and grittiness), but also a reduction in
all symptoms combined. Prior studies have demonstrated
that dry eye has a significant impact on a patient’s QoL,20,21
similar to the level of severe angina.22 Achieving a statistically significant improvement in a QoL measure (working
at the computer at night) indicates how an efficacious tear
substitute can benefit the patient on a global level.

Negative symptoms

Figure 5 Responses to the Drop Comfort Questionnaire.
Notes: Percentages of subjects in the ITT population (n=42) who chose each descriptor word in the Drop Comfort Questionnaire. On the Drop Comfort Questionnaire,
the majority of the subjects selected positive descriptor words after the dose given on the first visit and after the dose given on the second visit. The percentage of subjects
that selected the positive descriptor words of cool, refreshing, smooth, soothing, and comfortable ranged from 55% to 69%.
Abbreviations: ITT, intent to treat; n, number.
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While not statistically significant, study subjects
saw a improvement (41%) in time at CVA from the first
visit to the second visit. Generally, IVAD Test results
correlated with central staining and QoL results. Of the
42 enrolled subjects, only 32 subjects were available for both
evaluations, so it is possible that this smaller cohort lacked
the statistical power to achieve significance.
Overall, the study drug was well tolerated and scored
consistently high in drop comfort parameters. The results of
the drop comfort questionnaire indicated that the majority
of subjects used positive descriptor words to characterize
drop comfort; of the subjects evaluated, 45% selected only
positive drop comfort descriptor words and only 2% selected
only negative drop comfort descriptor words.
While the open-label design of the study does not offer
a comparison with a placebo or other active treatment, the
breadth of examinations and procedures do provide a complete picture of the benefits of the product. Additionally, we
understand that 2 weeks is a short treatment period for an
artificial tear, although the findings after only 2 weeks of
treatment are very encouraging and highlight the fast onset
of action for this compound.

Conclusion
This study demonstrates that Retaine™, equipped with
Novasorb® technology, provides effective relief from both
the signs and symptoms of dry eye sufferers. The data presented herein indicate a therapeutic effect of Retaine™ on
the signs and symptoms of dry eye after 2 weeks of treatment, as well as an immediate-onset transient improvement
in tear film stability.
Total dry eye relief is evidenced by the reduction in MBA
and corneal fluorescein staining, both of which indicate
ocular surface protection, and by the promotion of global
health through symptomatic relief and improvements in
QoL. Further research is warranted to confirm these results
and better understand how this product can fit into the dry
eye treatment armamentarium as a whole.
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