
BACKGROUND

	● AZR-MD-001 (AZR) 0.5% is an investigational keratolytic ophthalmic ointment that has demonstrated efficacy in opening meibomian glands and improving signs 
and symptoms of dry eye disease (DED) in previous clinical trials1,2,3

	● Research has demonstrated that a decrease in the number of meibomian glands expressing liquid secretions in the lower eyelid is associated with symptoms of DED4

	● Exploratory analyses were performed using pooled data from 791 participants across three double-masked, vehicle-controlled, multi-center clinical trials (ARIES, 
CELESTIAL, and ASTRO) to evaluate if increasing the number of open glands expressing liquid meibum in participants with baseline dysfunctional meibomian 
glands was associated with improvements in the signs and symptoms of DED  

	● Additional analyses were performed to determine if participants treated with AZR 0.5% are more likely to have an increase in a meaningful number of open glands 
that would affect downstream signs and symptoms of DED compared to those treated with vehicle

	● Main inclusion criteria included adults (≥ 18 years of age) with a total OSDI 
between 13-34 (mild to moderate), and a presence of MGD defined by a 
Meibomian Gland Secretion Score (MGS) of ≤ 12

	● In all three studies, during each visit researchers evaluated the number 
of open glands using the Meibomian Glands Yielding Liquid Secretion 
(MGYLS) scoring system

	● A Meibomian Gland Evaluator (MGE™, Johnson & Johnson) was utilized to 
evaluate the number of open glands secreting meibum out of 15 glands 
along the lower eyelid margin (5 glands in each of the temporal, central, 
and nasal regions; see Figure 1) 

Figure 1. GLAND EVALUATOR METHODS
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MGS was evaluated by visual appearance of meibum quality upon gland expression, including secretion and quality. 
MGYLS was evaluated by identifying the number of meibomian glands yielding liquid secretion upon gland expression. 
MGS, meibomian gland score; MGYLS, meibomian gland yielding liquid secretions.

STUDY POPULATIONS
	● All three studies included participants with MGD and DED that spanned 

the MGD-related DED spectrum, from pure MGD to mixed evaporative and 
inflammatory disease (Figure 2)

	● Participants in these studies had dysfunctional meibomian glands (MGD) 
with an average of only 2/15 (13%) measured glands yielding liquid 
secretions at baseline1,2,3

	ᴑ The ARIES trial (AZR n=33, vehicle n=32, NCT03972501) enrolled 
participants with early MGD who wore contact lenses daily, but due 
to their underlying MGD/DED related symptoms, could not wear their 
contact lenses as long as desired1

	ᴑ The CELESTIAL trial (AZR n=82, vehicle n=80, NCT03652051) enrolled DED 
participants with early to moderate MGD2

	ᴑ The ASTRO trial (long term safety, AZR n=282, vehicle n=280, 
NCT06329791) enrolled participants with MGD and mixed evaporative 
and inflammatory DED (See ARVO poster 1750 – 0512)

	ᴑ See Figure 2 for the distribution of DED types 

Figure 2. DISTRIBUTION OF DED TYPE IN THE GENERAL 
POPULATION5 AND AZR TRIAL PARTICIPANTS
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DED, dry eye disease; MGD, meibomian gland dysfunction.

ANALYSES

	● In each of the three studies and in the combined pooled data, a sensitivity 
analysis was performed to determine the optimal increase in the number  
of open glands that would most positively affect downstream DED signs 
and symptoms

	● The analysis was performed using all participants combined, irrespective of 
treatment assignment. For each threshold, the analysis determined whether 
those above a tested threshold of open glands (responders) had better 
improvement in downstream signs and symptoms of DED compared to 
those below the tested threshold (non-responders) 

	● Following determination of the optimal increase in the number of open 
glands, additional responder analyses comparing AZR 0.5% to vehicle were 
performed in each of the three studies and the combined pooled data set 
to determine whether AZR 0.5% had an advantage compared to vehicle in 
achieving such threshold

STUDY OUTCOMES

Sign outcomes for all studies: 
	– Corneal fluorescein staining 
	– Corneal fluorescein staining clearance (score of 0)
	– Tear Break-Up Time (TBUT)

Symptom outcomes for all studies: 
	– Total Ocular Surface Disease Index (OSDI)
	– OSDI subscales (ocular symptoms, vision-related function, 

environmental triggers)
	– Standardized Patient Evaluation of Eye Dryness (SPEED)
	– Average Visual Analogue Scale (VAS)
	– VAS Subscales (dryness, itch, discomfort)

Symptom outcomes for the ARIES trial population only: 
	– Comfortable contact lens wear time (minutes) 
	– The ability to wear lenses as long as desired

METHODS

RESULTS

	● In general, increasing the number of open glands was associated with a significant reduction in the signs and symptoms of DED. The analyses further showed that 
an increase in at least 3 more open glands (improvement of ≥ 3 MGYLS) from baseline to Month 3 was identified as statistically meaningful across the most DED 
signs and symptoms measured in all 3 studies and the combined data set (Table 1)

	● In each of the three studies as well as in the pooled data set of 791 participants, participants treated with AZR 0.5% achieved a statistically significantly larger 
increase of ≥ 3 open glands from baseline compared to vehicle (P-values of <0.0001, 0.006, 0.0424 and <0.0001 in ARIES, CELESTIAL, ASTRO and pooled data, 
respectively; Figure 3)

Table 1. SIGNS AND SYMPTOM OUTCOMES OF DED FOR 
MGYLS ≥ 3 OR < 3 IMPROVEMENT

Difference  
in Endpoint  

Between Groups
(≥3 minus <3) P-value

Signs

Tear Break-Up Time 0.85 P<0.0001

Corneal Fluorescein Staining -0.20 P=0.0012

Corneal Fluorescein Staining Score = 0 11.9% P=0.0004

Symptoms

Total OSDI -2.83 P=0.0053

OSDI Ocular Symptoms -2.16 P=0.035

OSDI Vision-Related Function -2.77 P=0.0256

OSDI Environmental Triggers -5.18 P=0.0015

Total SPEED -1.0 P=0.0045

VAS (Average) -2.42 P=0.0548

VAS Eye Dryness -4.9 P=0.0085

VAS Ocular Discomfort -2.9 P=0.0854

VAS Itching -3.2 P=0.0438

Comfortable Wear Time (Minutes)* 210.6 P<0.0001

Ability to Wear Lenses As Long As Desired (Yes)* 37% P=0.0005

n=791. *ARIES study outcomes only. 
CLD, contact lens disorder; MGYLS, Meibomian Gland Yielding Liquid Secretion; OSDI, Ocular Surface Disease Index; SPEED, 
Standardized Patient Evaluation of Eye Dryness; VAS, Visual Analogue Scale

Figure 3. PERCENTAGE OF PARTICIPANTS ACHIEVING AN 
INCREASE OF ≥ 3 MGYLS
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MGD, meibomian gland dysfunction. MGYLS, meibomian gland yielding liquid secretions.
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	● Across the MGD-related DED spectrum, data suggests 
that increasing the number of open glands by 3 
or more glands in the lower eyelid was associated 
with significant improvement in important signs and 
symptoms of DED. This threshold determination was 
confirmed across three different MGD populations and 
in a combined data set of 791 participants 

	ᴑ An increase in 3 or more glands expressing meibum 
out of 15 measured on the lower lid may be 
considered as guidance for identifying a therapeutic 
effect on MGD and DED-related symptoms in clinical 
practice and clinical studies

	● A statistically significantly greater proportion of 
participants treated with AZR 0.5% achieved an 
improvement of at least 3 open glands (increase of 
≥ 3 MGYLS) over 3 months of treatment compared to 
vehicle, supporting the effectiveness of AZR 0.5% in 
treating obstructive MGD and improving multiple signs 
and symptoms across the MGD-related DED spectrum
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