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Purpose: Oxymetazoline 0.1% is a novel ophthalmic agent for the treatment of acquired
blepharoptosis in adults that has been shown to improve upper eyelid elevation and superior
visual field deficits. This analysis characterized the rapid onset of upper eyelid elevation with
once-daily oxymetazoline 0.1% and durability of this effect over 42 days.

Materials and Methods: Pooling data from two prospective, randomized, placebo-
controlled, phase 3 studies, change in marginal reflex distance 1 (MRD-1) was evaluated
at a range of post-instillation time points on treatment days 1, 14, and 42. Onset of effect was
assessed beginning at 5 minutes post-administration (one study) and through 6 hours at the
first two visits (both studies). Overall, 203 subjects received oxymetazoline 0.1% and 101
received vehicle.

Results: Oxymetazoline 0.1% demonstrated a rapid onset of action on all days evaluated.
Mean changes from baseline 5 and 15 minutes post-oxymetazoline 0.1% instillation on day 1
were 0.59 + 0.72 mm and 0.93 + 0.81 mm, respectively (vs 0.20 £ 0.57 mm and 0.32 +
0.64 mm with vehicle; both p<0.001). On day 14, mean changes from baseline 5 and 15
minutes post-oxymetazoline 0.1% instillation were 0.77 + 0.85 mm and 1.11 + 0.92 mm,
respectively (vs 0.42 + 0.78 mm and 0.41 £+ 0.83 mm with vehicle; both p<0.05). This effect
was also observed immediately post-instillation on day 42, where mean increases 5 and 15
minutes post-oxymetazoline 0.1% instillation were 0.86 + 0.85 mm and 1.04 + 0.91 mm,
respectively (vs 0.42 £ 0.80 mm and 0.47 = 0.93 mm with vehicle; both p<0.005). Significant
improvements vs vehicle (p<0.001) were also observed at 2—6 hours on days 1 and 14. At all
time points, the proportion of subjects showing a positive response to treatment (>0% MRD-
1 increase) was >15% greater in the oxymetazoline 0.1% group (range 16.6-36.1% more
responders vs vehicle), with the largest differences observed 2 and 6 hours post-instillation.
Conclusion: Oxymetazoline 0.1% provided rapid and sustained upper eyelid elevation.
Together with data demonstrating superior visual field improvement and a favorable safety
profile, this analysis supports oxymetazoline 0.1% as an effective non-surgical treatment for
acquired ptosis.

Keywords: alpha adrenergic agonist, eye drop, Miiller’s muscle, non-surgical, topical,
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Plain Language Summary

Acquired blepharoptosis is a common condition that is defined by drooping of one or both
upper eyelids. This drooping of the eyelids can affect appearance and vision. Until recently,
the only effective treatment available for this condition was surgery. More recently, an eye
drop containing the drug oxymetazoline (in 0.1% solution) has been developed for the
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treatment of acquired blepharoptosis. In this pooled analysis of
data from two studies, people with acquired blepharoptosis were
enrolled and split into two treatment groups. One group used
oxymetazoline 0.1% eye drops, and the other used placebo eye
drops, once per day for 42 days. To evaluate the effect of treat-
ment, the position of the upper eyelids was measured at various
times on treatment days 1, 14, and 42. This analysis expands the
current knowledge about oxymetazoline 0.1% eye drops by
showing that treatment with this drug produced a significant
change in upper eyelid elevation as soon as 5 minutes after
administration on days 1, 14, and 42 (assessed in one study).
Analysis on treatment days 1 and 14 showed a long-lasting
effect. The analysis also showed that more people had
a response to treatment (ie, experienced measurable eyelid lift)
with oxymetazoline 0.1% than with placebo drops. The results of
this analysis further our knowledge about oxymetazoline 0.1%,
the first eye drop approved for acquired blepharoptosis, and
provide more evidence for its potential as a therapy.

Introduction

Blepharoptosis is a congenital or acquired condition char-
acterized by an abnormal unilateral or bilateral drooping of
the upper eyelid that can impair or even completely
occlude the superior visual field." It is a common disorder
of the eyelid, and studies of its prevalence in multiple
populations reveal overall incidence rates ranging from
4.7% to 13.5% in adults, as well as sharply increasing
prevalence with age.”* A study in the UK reported that
ptosis prevalence increased from 2.4% in patients aged
50-59 years to 20.8% in patients >70 years old,” while
a study in Iran found an increase in prevalence from 3.1%
in patients 45—49 years old to 7.1% in patients 65—69 years
old,> and another in a large Korean patient population
reported an increase in prevalence from 5.4% in patients
40-49 years old to 32.8% in patients 70 years or older.*
The most common cause of acquired ptosis is stretching,
dehiscence, or disinsertion of the levator muscle complex
related to aging (aponeurotic ptosis).”

Even in mild cases, ptosis can disrupt the superior
visual field, and by limiting activities of daily living,
negatively impact health-related quality of life (QoL).”'*
Similarly, patient-reported outcomes reveal that ptosis is
associated with appearance-related distress and dysfunc-
tion, as well as increased levels of both depression and
anxiety.'® The standard of care for ptosis is surgical inter-
vention, which is effective in improving the visual field
and QoL,'* but
complications® and risks of under- or over-correction that

may also be associated with

. . .. 1 .
can necessitate surgical revision.>'> Surgery also requires

time for referral, consultation, the procedure itself, and
recovery. Thus, a non-surgical treatment option might be
beneficial for patients who do not qualify for, or are
unwilling or unable to undergo ptosis correction surgery.

Oxymetazoline HC] ophthalmic solution 0.1% (oxyme-
tazoline 0.1%; Upneeq®, RVL Pharmaceuticals, Inc.,
Bridgewater, NJ, USA) is a novel ophthalmic agent
recently approved for the treatment of acquired blephar-
optosis in adults. The active agent, oxymetazoline, is
a direct-acting o-adrenergic agonist'® commonly used in
0.05% solution as an over-the-counter (OTC) nasal

decongestant,'""'®

and previously available in 0.025% con-
centration as an OTC eye drop to reduce hyperemia of the
eye.'”?® When applied topically to the eye, oxymetazoline
0.1% is thought to raise the upper eyelid by causing con-
traction of Miiller’s muscle, which is sympathetically
innervated®' and expresses a-adrenergic receptors.”> The
possibility that administration of an o-adrenergic agent
might improve ptosis is also supported by the well-
known effect of phenylephrine in transiently decreasing
ptosis. >

Oxymetazoline 0.1% has been shown to be safe and
effective for the treatment of acquired ptosis in two ran-
domized, double-masked, placebo-controlled phase 3 clin-
studies. In
oxymetazoline 0.1% once daily in both eyes resulted in

ical these trials, administration of
significant improvements on the primary and secondary
endpoints: superior visual field deficits and upper eyelid
elevation on treatment days 1 (6 hours post-instillation)
and 14 (2 hours post-instillation).* The objective of this
analysis was to further characterize the effect of oxymeta-
zoline 0.1% on upper eyelid elevation in these studies,
with a focus on the onset of effect after administration,

as well as maintenance of the effect over 42 days of use.

Materials and Methods
Study Design and Population

The design of, as well as primary and secondary efficacy
and safety data from, the two double-masked, placebo con-
trolled, multicenter phase 3 studies (Study RVL-1201-201
[NCT02436759]; Study RVL-1201-202 [NCT03565887])
included in this analysis has been previously described.**
Both studies were conducted in accordance with the princi-
ples of the Declaration of Helsinki. The studies enrolled
subjects at 16 and 27 sites, respectively, in the United
States. Briefly, subjects with acquired ptosis and superior
visual deficit in at least one eye were randomized (2:1) to
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receive oxymetazoline 0.1% or vehicle, self-administered as
one drop, once daily in the morning, in both eyes, for 42
days. Study protocols and informed consent documentation
were approved by a central institutional review board
(Alpha IRB, San Clemente, California) prior to study initia-
tion. All subjects completed informed consent form prior to
participation in any study-related procedures. For minors,
the subject’s parent or legal guardian provided written per-
mission on behalf of the subject, and the subject provided
assent, per institutional review board guidelines. All sub-
jects, investigators, staff, and other study personnel were
masked with respect to treatment identity until after final
lock of the database. An independent biostatistician created
the randomization scheme, using a block design. Study sites
accessed the Interactive Web Response System to rando-
mize subjects to study treatment and to assign study med-
ication. Drug kit and randomization numbers were recorded
in subject electronic case report forms. Study rationale,
methodology, results, and conclusions are reported in accor-
dance with Consolidated Standards of Reporting Trials
(CONSORT) guidelines.

Subjects were eligible to enroll if they were >9 years
old (Studies RVL-1201-201 and RVL-1201-202 enrolled
subjects >18 years old and >9 years old, respectively) and
had acquired ptosis, as defined by loss of >8 points seen in
the top 2 rows on Leicester Peripheral Field Test (LPFT)
and marginal reflex distance 1 (MRD-1) of 2 mm or less in
the study eye. Pseudoptosis, congenital ptosis, Marcus
Gunn jaw-winking syndrome, Horner syndrome, mechan-
ical ptosis, myasthenia gravis, dermatochalasis extending
<3 mm above the upper eyelid margin (ie, redundant eye-
lid skin within 3 mm of the margin), ptosis due to any
other cause, and history of ptosis repair surgery or perio-
cular neurotoxin injection <3 months prior to enrollment
were all grounds for exclusion. Ptosis was not character-
ized further post-enrollment. Given the study inclusion
criteria, the majority of enrolled subjects were >18 years
old, with a single subject <18 years old enrolled and
randomized to treatment with vehicle.

Marginal Reflex Distance | (MRD-I)
Analysis

The treatment protocol, schedule of study visits, and
assessments for both studies have been previously
described.”* Briefly, visits were carried out for screening
and on treatment days 1, 14, and 42 (or upon early termi-

nation). The current analysis extends previously reported

results by evaluating the change in MRD-1 (the distance
between the center of the pupillary light reflex and the
upper eyelid margin with the eye in primary gaze) at
additional time points over multiple days, with a focus
on onset of action on treatment days 1, 14, and 42. In
Study RVL-1201-201, MRD-1 was evaluated at screening,
treatment day 1 (baseline, 2 and 6 hours post-instillation),
treatment day 14 (pre-instillation, 2 and 6 hours post-
instillation), and treatment day 42 (at study site, following
at-home instillation). MRD-1 was also evaluated at these
time points in Study RVL-1201-202, as well as at addi-
tional times more closely following drop instillation (5
minutes and 15 minutes post-instillation on treatment
days 1, 14, and 42). As reported by Slonim et al,**
MRD-1 measurements in both studies were made from
digital photographs taken at the defined time points, with
significant care to ensure consistent ambient lighting for
photography at all sites. Subjects were asked to relax their
facial muscles, and the photograph framed the subject’s
face from mid-forehead to the tip of the nose vertically and
from ear-to-ear horizontally. A standardized self-adhesive
millimeter-scale ruler was placed vertically on the sub-
ject’s forehead, centered above the eyebrows for consis-
tency across photographs. MRD-1 and pupil diameter were
measured by investigators at each study site from the
digital image or color printed copy of the photograph
using a handheld caliper and millimeter ruler label as the
legend. Changes in MRD-1 over the course of treatment
were assessed relative to pre-instillation baseline values on
treatment day 1. Responders to treatment were identified
post hoc, based on presence of a positive increase in
MRD-1 of >0% (“any >50% (*=50%
response”), or >90% (“>90% response”) relative to pre-

response”),
instillation baseline on treatment day 1.

Statistical Methods

Determination of sample size and detailed statistical methods
used in analyzing pooled change from baseline data for the
two randomized studies included in this report have been
previously described.** Analyses were conducted using each
study’s full analysis population (all subjects receiving >1 dose
of treatment). Descriptive statistics for observed values and
changes from baseline for efficacy endpoints were tabulated
by visit and treatment group, and differences between treat-
ment groups compared using analysis of covariance
(ANCOVA) model with treatment and study as fixed factors
and baseline score as a covariate. Treatments were compared
via pairwise comparison from the model; all statistical tests
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were two-sided with p-value <0.05 considered statistically
significant. Analyses were conducted using SAS™ version
9.4 (SAS Institute, Cary, NC).

Results

Study Population and Disposition

A total of 203 patients were randomized to receive oxyme-
tazoline 0.1% and 101 patients received vehicle in two
6-week phase 3 trials. Study RVL-1201-201 included 94
and 46 subjects who received oxymetazoline 0.1% and
vehicle, respectively, and Study RVL-1201-202 included
109 and 55 subjects who received oxymetazoline 0.1% and
vehicle, respectively. Subject disposition and baseline char-
acteristics are described in detail by Slonim et al.** Baseline
clinical and demographic characteristics, including baseline
mean MRD-1 (oxymetazoline 0.1%: 1.09 + 0.70 mm vs
vehicle: 1.05 £+ 0.69), were similar between the pooled
treatment groups, as well as between individual studies.”*
Per the inclusion criteria requiring MRD-1 of 2 mm or less
in at least one eye, baseline MRD-1 was indicative of
a subject population with moderate to severe ptosis, for
which surgical intervention would typically be warranted.

Upper Eyelid Elevation (MRD-1I)

On treatment days 1, 14, and 42, mean MRD-1 increased
from baseline pre-instillation levels after oxymetazoline
0.1% instillation, with more modest increases after vehicle

instillation (Figure 1). Notably, on all treatment days eval-
uated, mean MRD-1 increased over baseline at the earliest
time point assessed (5 minutes post-instillation, assessed in
Study RVL-1201-202) and tended to peak, among the time
points evaluated, 2—6 hours post-instillation. On treatment
days 1, 14, and 42, mean MRD-1 at 5 minutes post-
instillation was 1.64 + 0.88 mm, 1.80 = 1.03 mm, and
1.88 mm + 0.95 mm, respectively, among subjects receiv-
ing oxymetazoline 0.1%. Mean MRD-1 at the correspond-
ing time points in the vehicle group were 1.30 £ 0.80 mm,
1.49 + 0.85 mm, and 1.49 + 0.82 mm, respectively.
Consistent with the observed change in mean MRD-1,
once-daily administration of oxymetazoline 0.1% resulted
in a significantly greater change from baseline than vehi-
cle. As previously reported, both studies met their prede-
fined secondary efficacy endpoint, with oxymetazoline
0.1% treatment resulting in a statistically significant
increase in MRD-1 at 6 hours post-instillation on
treatment day 1 and 2 hours post-instillation on
treatment day 14 (both p<0.0001).** Examination of addi-
tional time point data here revealed a rapid and significant
onset of action following oxymetazoline 0.1% administra-
tion. Oxymetazoline 0.1% significantly improved MRD-1
vs vehicle 5 minutes post-instillation on treatment days 1,
14, and 42 (all p<0.05) (Figure 2). The mean change from
baseline 5 minutes post-oxymetazoline 0.1% instillation
(measured in Study RVL-1201-202) was 0.59 £ 0.72 mm
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Vehicle, n: 101 54 55 101 101 53 52 99 98 53 52 45

Figure | Mean (SD) marginal reflex distance | (MRD-I) at baseline and following once-daily administration (one drop per eye) of oxymetazoline 0.1% or vehicle, in patients
with acquired ptosis. Five (5)- and 15-minute post-instillation data were collected in one study (RVL-1201-202); >15-minute data on day 42 were collected in the other study
(RVL-1201-201), in which the exact post-instillation timing of the day 42 evaluation was not pre-defined (subjects instilled their assigned treatment at home prior to going to
the study site for their final study visit). n=number of subjects evaluated (study eye only).
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Figure 2 Mean (SD) change from baseline in marginal reflex distance | (MRD-1) following once-daily administration (one drop per eye) of oxymetazoline 0.1% or vehicle, in
patients with acquired ptosis. *p<0.05 vs vehicle; Tp<0.005 vs vehicle; ¥p<0.0001 vs vehicle. $Data point adapted from Slonim et al.2* As previously reported, change from
baseline in the pooled study population was significantly greater among subjects receiving oxymetazoline 0.1% than those receiving vehicle at the day | (6 hours) time point
(0.90 % 0.89 mm vs 0.50 + 0.81 mm; p<0.0001) and the day 14 (2 hours) time point (I.16 + 0.87 mm vs 0.50 + 0.80 mm; p<0.0001).2* Five (5)- and |5-minute post-instillation
data were collected in one study (RVL-1201-202); >15-minute data on day 42 were collected in the other study (RVL-1201-201), in which the exact post-instillation timing of
the day 42 evaluation was not pre-defined (subjects instilled their assigned treatment at home prior to going to the study site for their final study visit). n=number of subjects

evaluated (study eye only).

(vs 020 £ 0.57 mm with vehicle, p=0.0007) on
treatment day 1, 0.77 £ 0.85 mm (vs 0.42 = 0.78 mm
with vehicle; p=0.015) on treatment day 14, and 0.86 +
0.85 mm (vs 0.42 + 0.80 mm with vehicle; p=0.0020) on
treatment day 42. These statistically significant improve-
ments with oxymetazoline 0.1% vs vehicle were sustained
at 15 minutes, 2 hours, and 6 hours post-instillation on
treatment days 1 and 14, as well as all time points assessed
on day 42 in both studies (all p<0.05) (Figure 2).

Responder Analysis

The proportion of patients showing improvement in MRD-
1 (>0%, >50%, or >90% improvement) was consistently
greater in the oxymetazoline 0.1% group compared with
vehicle throughout the study period (Figure 3), beginning
after the first dose on treatment day 1. Five minutes
following instillation on treatment day 1 (assessed in
Study RVL-1201-202 only), 61.1% of subjects who
received oxymetazoline 0.1% showed >0% improvement
(any measurable response), 50.9% showed >50% improve-
ment, and 38.0% showed >90% improvement in MRD-1.
In comparison, the respective values for subjects in the
vehicle group at this time point were 38.9%, 29.6%, and
22.2%. Response rates five minutes after oxymetazoline
0.1% instillation were similar on treatment days 14 and 42
(time points also assessed in Study RVL-1201-202 only).

The proportions of subjects showing a >0%, >50%, and
>90% in MRD-1
oxymetazoline 0.1% instillation on treatment day 14
were 68.2%, 57.9%, and 41.1%, respectively (vs 50.9%
43.4%, and 35.8% with vehicle). Five minutes post-
instillation on treatment day 42, 72.0% of subjects receiv-

improvement five minutes post-

ing oxymetazoline 0.1% showed >0% improvement, while
64.5% showed >50% improvement, and 43.0% showed
>90% improvement in MRD-1. The respective values for
vehicle at this time point were 54.7%, 39.6%, and 30.2%.

Pooled study results obtained 2 and 6 hours after treat-
ment administration revealed similar results. On treatment
days 1 and 14, >80% of subjects had a positive (>0%
increase in MRD-1) response 2 hours post-oxymetazoline
0.1% administration (vs 47.5 and 53.5% on treatment days
1 and 14, respectively, in the vehicle group). Response
rates were comparable at 6 hours post-instillation on treat-
ment days 1 and 14, demonstrating that >75% of subjects
had a positive (>0% increase in MRD-1) response in eye-
lid elevation 6 hours after administering oxymetazoline
0.1% (vs 52.5 and 55.1% on treatment days 1 and 14,
respectively, in the vehicle group).

Pooled day 42 data (comprising 5-minute post-
instillation data from subjects in Study RVL-1201-202
and data from subjects in Study RVL-1201-201) showed
that among subjects in the oxymetazoline 0.1% group,
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Figure 3 Proportion of patients with improvement in marginal reflex distance | (MRD-1) following once-daily administration (one drop per eye) of oxymetazoline 0.1% or
vehicle, treatment day | (5 min, 2 hours, 6 hours), day 14 (5 min, 2 hours, 6 hours), day 42 (5 min, pooled). Five (5)- and 15-minute post-instillation data were collected in
one study (RVL-1201-202); >15-minute data on day 42 were collected in the other study (RVL-1201-201), in which the exact post-instillation timing of the day 42 evaluation
was not pre-defined (subjects instilled their assigned treatment at home prior to going to the study site for their final study visit). Day 42 pooled data comprise day 42 data
from Study RVL-1201-201 and 5-minute post-instillation data on day 42 from Study RVL-1201-202. n=number of subjects evaluated (study eye only).

76.8% had >0% improvement, 68.7% had a >50%
improvement, and 50.0% had a >90% improvement in
MRD-1. Corresponding numbers among subjects receiving
vehicle were 60.2%, 50.0%, and 39.8%.

Overall, the proportion of subjects showing a positive
response (>0% increase in MRD-1) to oxymetazoline
0.1% at any time point on treatment days 1, 14, or 42
was >15% greater than the proportion of subjects showing
a positive response after administering vehicle (range
16.6-36.1% difference, with the largest differences typi-
cally seen 2 and 6 hours post-instillation).

Discussion

Improvement in MRD-1 with oxymetazoline 0.1% has
been previously shown in parallel with significant
improvement in superior visual field deficits.** The in-
depth analysis of upper eyelid elevation presented here
expands on these findings, demonstrating that once-daily
administration of oxymetazoline 0.1% raised the upper
eyelid in a rapid manner over at least 42 days of use.
While change in MRD-1 was previously reported at the
predefined secondary endpoints common to both studies,**
the present analysis of additional post-instillation data,
including the 5- and 15-minute time points collected in
Study RVL-1201-202,
improvement in MRD-1 as early as 5 minutes post-

shows statistically significant

instillation on all three days examined (days 1, 14, and
42). Further, the observed magnitude of effect was con-
sistent across time points, including when comparing 5-
and 15-minute time points to previously reported efficacy
time points (6 hours post-instillation on day 1; 2 hours
post-instillation on day 14). This significant effect of oxy-
metazoline 0.1% was observed in comparison to vehicle,
which showed modest mean increases and lower overall
response rates. The modest increases in MRD-1 in the
group treated with vehicle may reflect some measure of
normal variation occurring on the assessment days or
a “placebo effect” in patients expecting upper eyelid ele-
vation with treatment.

The observed response rates to oxymetazoline 0.1% are
likewise encouraging. Though the degree of response for
each subject is relative to that individual’s baseline MRD-
1, the high response rates indicate that the significant mean
increases observed with oxymetazoline 0.1% treatment are
not likely to be a product of large responses in a small
number of individuals. The consistency of response rates
across days and time points also indicates sustained
responsiveness over the study period.

Ptosis must typically be relatively severe (eg, MRD-1
<2.0 mm) to qualify for surgical correction for functional
reasons.'* The subjects enrolled in the phase 3 oxymetazo-
line 0.1% studies represent a population for whom surgical
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correction might typically be considered. Based on the
results from these studies, oxymetazoline 0.1% represents
a potentially valuable non-invasive treatment option for
individuals regardless of whether or not they might be
candidates for surgery. This is important given that surgery
can be associated with risks for bleeding, infection, mild
keratitis, corneal abrasion, eyelid crease abnormalities, and
distortion of the eyelid margin contour,’ and can require
revision in the event of under- or over-correction.®'
There can also be significant recovery time required sub-
sequent to ptosis surgery,® making it a less than optimal
Still,
approaches typically offer the greatest level of control

therapeutic option for some patients. surgical
over eyelid position, and when necessary, can reliably be
used to provide increases in MRD-1 exceeding the mean
increases reported here with oxymetazoline 0.1%.

As previously reported for the pooled study cohort,
oxymetazoline 0.1% has also been shown to have
a favorable safety profile over 42 days of use, with adverse
event (AE) rates comparable to those with vehicle (oxy-
metazoline 0.1%: 31.0% vs vehicle: 35.6%).>* The most
common AEs (punctate keratitis [oxymetazoline 0.1%:
5.4% vs vehicle: 3.0%], blurred vision [oxymetazoline
0.1%: 3.4% vs vehicle: 0], conjunctival hyperemia [oxy-
metazoline 0.1%: 3.0% vs vehicle: 1.0%], instillation site
pain [oxymetazoline 0.1%: 3.0% vs vehicle: 0]) tended to
occur early on in the course of treatment and were most
often self-limited in nature. Neither treatment had any
significant mean effects on vital signs (heart rate, blood
pressure) or ophthalmic examination results, including
intraocular pressure and pupil diameter, over 42 days of
use.”

MRD-1 represents, at least in part, the effect of ptosis
that patients can observe. Reductions in MRD-1 are asso-
ciated with impairment in the superior visual field’'* and
a visible effect on appearance that can result in psycholo-
effects (ie,

Improvements in MRD-1, which reflect elevation of the

gical distress, anxiety, depression)."’
upper eyelid, have the potential to alleviate these effects of
ptosis. Further, measuring MRD-1 is an easily performed
aspect of clinical examination/diagnosis, and serves as
a quantitative measure that can be used to monitor pro-
gression or improvement of ptosis over time.””> MRD-1
measurement can therefore also allow for straightforward
assessment of the effect of a rapidly acting, minimally
invasive treatment, such as oxymetazoline 0.1%.

The rapid effect of oxymetazoline 0.1% on upper eye-

lid elevation observed here is encouraging, though it

should be noted that the early onset time points (5 and
15 minutes post-instillation) were only recorded in one of
the two randomized trials analyzed here. From the per-
spective of the patient and practitioner, the observed rapid
onset of oxymetazoline 0.1%, while not permanent, may
be desirable in comparison to the time required to prepare
for, undergo, and recover from surgical intervention. Still,
future studies elucidating the effect of a single dose of
oxymetazoline 0.1% over a longer duration (for example,
up to 12 or 24 hours) would further help inform clinical
practice. Given the once-daily dosing regimen of oxyme-
tazoline 0.1% and the fact that an individual will generally
spend approximately 16 hours awake per day, data beyond
6 hours post-instillation will be informative. In addition,
the present analysis was based on data from two 6-week
studies, and the efficacy of treatment beyond the immedi-
ate post-instillation period on day 42 has not yet been
evaluated. No instances of tachyphylaxis were observed
in either study,”* and the significant improvement in upper
eyelid elevation demonstrated on treatment day 42, as well
as consistent response rates across treatment days
(Figures 2 and 3), supports the efficacy of oxymetazoline
0.1% over at least 6 weeks of use. Importantly, however,
the efficacy of oxymetazoline 0.1% was not evaluated
throughout day 42 (for example, at pre-defined 2- or
6-hour time points). Thus, the duration of effect of
a single dose beyond 2 weeks of daily use remains to be
fully understood. Evidence of tachyphylaxis with other

nasal and ophthalmic a-adrenergic agonists®® >’

suggests
that further study of the long-term efficacy, as well as
safety, associated with chronic oxymetazoline 0.1% use
is warranted. The results of a phase 3 randomized, double-
masked, placebo-controlled clinical safety study 12 weeks
in duration (NCT03536949) will provide important insight
into the safety of oxymetazoline 0.1%, as well as patient-
reported outcomes, over a longer duration of use. In addi-
tion, while the improvements in MRD-1 from baseline
observed here were significant, mean MRD-1 at any
given post-instillation time point after oxymetazoline
0.1% use ranged from 1.64 + 0.88 mm to 2.40 =+
1.09 mm (Figure 1), implying that a proportion of subjects
still had ptosis in the moderate-to-severe range following
treatment. Importantly, these mean values include subjects
with no measurable response, which comprised 15.0% to
38.9% of subjects, depending on the time point (Figure 3).
It will be important for future studies to evaluate the effect
of oxymetazoline 0.1% in patients with less severe ptosis.
Finally, as noted above, successful surgical intervention
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for ptosis has been shown to positively impact patient
QoL.'**" This study was not designed to assess QoL out-
comes or to assess follow-up treatment (for example, the
decision to pursue surgical correction); however, examina-
tion of potential QoL impacts associated with oxymetazo-
line 0.1% use would be of great interest, particularly given
its minimally invasive nature.

Conclusions

In summary, this analysis of phase 3 data reveals that
once-daily topical oxymetazoline 0.1% administration
resulted in a rapid improvement in MRD-1 that was
observed over 42 days. Combined with data supporting
the ability of oxymetazoline 0.1% to improve visual func-
tion and its reported safety profile when used daily for 6
weeks,?* the present evidence suggests that this therapeu-
tic approach may offer an effective, a non-surgical treat-
ment option for patients with acquired blepharoptosis.
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