
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 
  

208144Orig1s000 
 
 

STATISTICAL REVIEW(S) 
 



  
U.S. Department of Health and Human Services 

Food and Drug Administration  

Center for Drug Evaluation and Research 

Office of Translational Sciences 

Office of Biostatistics 

 

 

S T A T I S T I C A L  R E V I E W  A N D  E VA L U A T I O N  

CLINICAL STUDIES  

NDA/BLA #: 

Supplement #: 

NDA 208-144 

Not applicable (Original-1) 

Drug Name: Luminesse (brimonidine tartrate ophthalmic solution 0.025%) 

Indication(s): Relief of redness of the eye due to minor eye irritations 

Applicant: Bausch and Lomb, Inc.  

Date(s): Date Submitted:  February 27, 2017 

Primary Review Due Date: November 1, 2017 

PDUFA goal date: December 27, 2017 

Review Priority: Standard 

  

Biometrics Division: DB IV 

Statistical Reviewer: Wonyul Lee, Ph.D. 

Concurring Reviewers: Yan Wang, Ph.D., Statistical Team Leader 

  

Medical Division: Division of Transplant and Ophthalmology Products 

Clinical Team: Martin Nevitt, MD, Medical Officer 

William Boyd, MD, Medical Team Leader 

Project Manager: Jung E. Lee 

  

Keywords:   double-blind, NDA review, mixed model repeated measure, repeated 

measure ANCOVA                                     

 

Reference ID: 4175453



 2 

Table of Contents 

1 EXECUTIVE SUMMARY ................................................................................................................................. 4 

2 INTRODUCTION ............................................................................................................................................... 6 

2.1 OVERVIEW ...................................................................................................................................................... 6 
2.1.1 Class and Indication ............................................................................................................................... 6 
2.1.2 History of Drug Development ............................................................................................................... 6 
2.1.3 Specific Studies Reviewed ..................................................................................................................... 7 

2.2 DATA SOURCES .............................................................................................................................................. 8 

3 STATISTICAL EVALUATION ........................................................................................................................ 8 

3.1 DATA AND ANALYSIS QUALITY ..................................................................................................................... 8 
3.2 EVALUATION OF EFFICACY ............................................................................................................................ 8 

3.2.1 Study Design and Endpoints .................................................................................................................. 8 
3.2.2 Statistical Methodologies ..................................................................................................................... 10 
3.2.3 Subject Disposition, Demographic and Baseline Characteristics ........................................................ 13 
3.2.4 Results and Conclusions ...................................................................................................................... 15 

3.3 EVALUATION OF SAFETY .............................................................................................................................. 23 
3.3.1 Summary of Ocular Redness Rebound ................................................................................................ 23 
3.3.2 Summary of Adverse Events ............................................................................................................... 24 
3.3.3 Safety Conclusion ................................................................................................................................ 27 

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS ............................................................................. 27 

4.1 OTHER SPECIAL/SUBGROUP POPULATIONS .................................................................................................. 28 

5 SUMMARY AND CONCLUSIONS ................................................................................................................ 29 

5.1 STATISTICAL ISSUES ..................................................................................................................................... 29 
5.2 COLLECTIVE EVIDENCE ................................................................................................................................ 29 
5.3 CONCLUSIONS AND RECOMMENDATIONS ..................................................................................................... 30 

APPENDICES ............................................................................................................................................................ 31 

 

Reference ID: 4175453



 3 

LIST OF TABLES  
 
Table 1: Average ocular redness score over post-instillation time points at Visit 1 (ITT population) .......................... 4 
Table 2: Daily-average post-dose ocular redness score in subjects’ diaries (ITT population) ...................................... 5 
Table 3: Summary of Specific Studies Reviewed .......................................................................................................... 7 
Table 4: Subject Disposition, n (%) ............................................................................................................................. 13 
Table 5: Baseline Demographic ................................................................................................................................... 14 
Table 6: Average ocular redness score over post-instillation time points at Visit 1 (ITT with LOCF) ....................... 16 
Table 7: Difference in the sample mean of ocular redness score at Visit 1 (ITT with LOCF) .................................... 17 
Table 8: Mean ocular redness score at 1, 360, and 480 minutes after drug instillation (ITT with LOCF) .................. 18 
Table 9: Mean ocular redness score assessed by subjects in diaries (ITT with LOCF) ............................................... 20 
Table 10: Ocular redness score assessed by investigator at Visits 2 and 3 (ITT with Observed Data) ....................... 21 
Table 11: Total clearance of ocular redness assessed by investigator (ITT with Observed Data) ............................... 22 
Table 12: Rebound in ocular redness assessed by the investigator (Safety Population) .............................................. 24 
Table 13: Rebound in ocular redness assessed by the subject (Safety Population) ..................................................... 24 
Table 14: Summary of Adverse Events ....................................................................................................................... 25 
Table 15: Summary of Adverse Events in Study 862/13-100-0006 ............................................................................ 26 
Table 16: The 5 most frequent ocular TEAEs and non-ocular TEAEs ........................................................................ 27 
Table 17: Average ocular redness score over the post-instillation time points at Visit 1 by subgroups ...................... 28 
Table 18: Average ocular redness score over post-instillation time points (ITT with Observed Data) ....................... 31 
Table 19: Average ocular redness score over post-instillation time points (PP with Observed Data) ......................... 31 
Table 20: Mean ocular redness score assessed by subjects in diaries (ITT with observed data) ................................. 31 
Table 21: Mean ocular redness score assessed by subjects in diaries (PP with observed data) ................................... 32 
Table 22: Summary of Ocular TEAE .......................................................................................................................... 33 
Table 23: Summary of Non-Ocular TEAE .................................................................................................................. 33 
 

 

LIST OF FIGURES  
 
Figure 1: Ocular Redness Scale ..................................................................................................................................... 9 
Figure 2: Mean ocular redness score assessed by investigator at Visit 1 (ITT with LOCF) ........................................ 15 
Figure 3: Mean change from pre-instillation (baseline) in ocular redness score at Visit 1 (ITT with LOCF) ............. 16 
Figure 4: Subject-assessed daily-average post-dose ocular redness score (ITT with Observed Data) ........................ 19 
Figure 5: Treatment difference in ocular redness score at Visit 1 by subgroups ......................................................... 29 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reference ID: 4175453



 4 

1 EXECUTIVE SUMMARY  
 

In this submission, the Applicant seeks approval of brimonidine tartrate 0.025% ophthalmic 

solution to be used in Over-the-Counter (OTC) to relieve redness of the eye due to minor eye 

irritations. 

 

The Applicant conducted three pivotal studies: two efficacy studies (Study 11-100-0015 and 

Study 861/13-100-0005) and one safety study (Study 862/13-100-0006). These studies are 

hereafter referred to as Study 15, Study 05, and Study 06, respectively. 

 

Studies 15 and 05 had similar designs. They are randomized, single-center, double-blind, vehicle 
controlled, superiority studies. Each study randomized approximately 60 adults in a 2:1 ratio to 
brimonidine or vehicle. Subjects received in-office drug instillation at the day of randomization 

(Visit 1), 2 weeks after randomization (Visit 2), and 4 weeks after randomization (Visit 3). In 

addition, subjects were instructed to apply one drop bilaterally, four times a day, until Visit 3.  

 

The common primary efficacy endpoint in the two studies was ocular redness assessed by the 

study investigator at 5, 15, 30, 60, 90, 120, 180, and 240 minutes after study drug instillation at 

Visit 1. Ocular redness was assessed by a 0-4 scale. Study 15 had another primary efficacy 

endpoint; ocular redness evaluated by the study subject and recorded in dosing diaries 

throughout the 4 weeks treatment period. This endpoint was one of the secondary efficacy 

endpoints in Study 05.  
 

In both studies, subjects in the brimonidine groups had significantly lower average ocular 

redness score at Visit 1 after drug instillation compared to that of subjects in the vehicle groups: 

0.31 vs. 1.67 in Study 15 and 0.62 vs. 1.49 in Study 05 (Table 1).  

 
Table 1: Average ocular redness score over post-instillation time points at Visit 1 (ITT population) 

 
Brimonidine Vehicle Difference (95% CI) p-value 

Study 11-100-0015 

Average Ocular redness, Mean (SD)* 0.31 (0.060) 1.67 (0.086) -1.36 (-1.57, -1.16) <.0001 

Change from pre-instillation, Mean (SD)* -1.56 (0.060) -0.20 (0.086) -1.36 (-1.57, -1.16) <.0001 

Study 861/13-100-0005 

Average Ocular redness, Mean (SD)* 0.62 (0.074) 1.49 (0.105) -0.87 (-1.12, -0.61) <.0001 

Change from pre-instillation, Mean (SD)* -1.16 (0.074) -0.30 (0.105) -0.87 (-1.12, -0.61) <.0001 

* SD: Standard deviation; Mean and SD were estimated from mixed model repeated measure (MMRM) models. 

Source: Table 9 of the clinical study report for Study 11-100-0015 and Table 11-3 of the clinical study report for Study 861/13-

100-0005. 

 

The treatment difference was -1.36 [95% CI:(-1.57, -1.16)] for Study 15 and -0.87 [95% CI:(-

1.12, -0.61)] for Study 05. In terms of change from pre-instillation in ocular redness score, the 

brimonidine groups experienced 1.56 and 1.16 ocular redness reductions in Study15 and Study 

05, respectively.  
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Furthermore, both studies also demonstrated that the brimonidine-treated subjects experienced 

significantly lower post-dose ocular redness score recorded in the subjects’ diaries compared to 

that of the vehicle-treated subjects (Table 2). 

 
Table 2: Daily-average post-dose ocular redness score in subjects’ diaries (ITT population) 

 
Brimonidine Vehicle Difference (95% CI) p-value 

Study 11-100-0015 

   From Visit 1 to Visit 2, Mean (SD)* 0.52 (0.135) 1.38 (0.189) -0.86 (-1.31, -0.40) .0002 

   From Visit 2 to Visit 3, Mean (SD)* 0.51 (0.123) 1.42 (0.172) -0.91 (-1.33, -0.50) <.0001 

Study 861/13-100-0005 

   From Visit 1 to Visit 2, Mean (SD)* 0.85 (0.137) 1.85 (0.192) -1.00 (-1.46, -0.54) <.0001 

   From Visit 2 to Visit 3, Mean (SD)* 0.84 (0.136) 1.67 (0.188) -0.83 (-1.28, -0.38) .0003 

* SD: Standard deviation; Mean and SD were estimated from mixed model repeated measure (MMRM) models. 

Source: Table 10 of the clinical study report for Study 11-100-0015 and Table 11-7 of the clinical study report for Study 

861/13-100-0005. 

 

Regarding safety, in both Studies 15 and 05, the brimonidine group had slightly higher rate of 

adverse events (AE) than the vehicle group. Neither death nor serious adverse events occurred in 

the two studies. In Study 06, the two treatment groups had comparable AE rates. Ocular redness 

rebound was assessed after dosing had ceased in Studies15 and 05. No clear evidence 

demonstrating redness rebound was found in this assessment.  

 

Although it appeared that brimonidine tartrate 0.025% ophthalmic solution was safe to use, the 

reviewer defers to the clinical reviews for a comprehensive safety evaluation. 

 
The reviewer concludes that this application provided adequate statistical evidence of efficacy to 

support an approval of brimonidine tartrate 0.025% ophthalmic solution for an indication of 

relief of ocular redness due to minor eye irritations. 
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2 INTRODUCTION  
 

This section provides information on the drug development, the studies submitted, and those 

selected for the review.  

 

2.1 Overview  

 

The Applicant seeks approval of brimonidine tartrate 0.025% ophthalmic solution to be used in 

Over-the-Counter (OTC) to relieve redness of the eye due to minor eye irritations in subjects five 

years of age and older. 

2.1.1 Class and Indication 

 

Ocular redness is one of the most common ophthalmic conditions. The most common cause of 

this condition is a conjunctival inflammation due to infectious agents such as viruses and bacteria 

or non-infectious agents such as irritants and allergies.  

 

Ophthalmic vasoconstrictors are widely used to relieve redness of the eye due to minor eye 

irritations. Most of the current OTC ophthalmic vasoconstrictors in the market contain one of the 

four active ingredients: ephedrine hydrochloride, naphazoline hydrochloride, phenylephrine 

hydrochloride, or tetrahydrozoline hydrochloride. FDA published a final monograph in 1988 (21 

CFR PART 349) including these four ophthalmic vasoconstrictor active ingredients.  

 

The Applicant investigated another ophthalmic active ingredient to be used in OTC, brimonidine 

tartrate, at concentration of 0.025%. Brimonidine tartrate is an imidazoline α2-adrenergic 

receptor agonist, a chemical class well known to cause vasoconstriction. At ophthalmic solution 

concentrations in the range of 0.1-0.2%, it has been used for lowering intraocular pressure (IOP) 

in patients with glaucoma or ocular hypertension.  

2.1.2 History of Drug Development 

 

An investigational new drug application (IND 108524) was filed on December 20, 2010 by Eye 

Therapies, LLC. The primary aim was to evaluate brimonidine tartrate 0.025% ophthalmic 

solution as a nonprescription treatment for ocular redness. During the development program, 

sponsor for this IND has been changed from Eye Therapies, LLC to the current applicant, 

Bausch and Lomb, Inc.  

 

The Applicant originally submitted this NDA on March 31, 2015. The former statistical reviewer 

considered the original submission fillable. However, a Refuse to File (RTF) letter was issued 

from FDA on May 29, 2015. The primary reason stated in the RTF letter was that the application 

failed to provide post-marketing data critical for an adequate safety review of this product for its 

proposed use in an OTC consumer population. The Applicant resubmitted this NDA on February 

27, 2017. Post-marketing safety assessments were provided in this resubmission for currently 

marketed prescription brimonidine tartrate ophthalmic solution products.  
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2.1.3 Specific Studies Reviewed 

 

The sponsor conducted the following six clinical studies under IND 108524: 

 

 Study 10-100-0008: Phase 2 dose-ranging study  

 Study 11-100-0015: Phase 2 efficacy and safety 

 Study 861/13-100-0005: Phase 3 efficacy and safety 

 Study 862/13-100-0006: Phase 3 safety  

 Study 863/13-100-0007: Phase 1 PK study 

 Study 12-150-0001: Pilot study for IOP lowering effect.  

 

Among these studies, Studies 11-100-0015 (Phase 2) and 861/13-100-0005 (Phase 3) were the 

two pivotal efficacy studies. Study 862/13-100-0006 was a Phase 3 safety study. These three 

studies are the primary focus of this review. They are hereafter referred to as Study 15, Study 05, 

and Study 06, respectively. A summary of these three studies is presented in Table 3. The 

Division of Transplant and Ophthalmology Products (DTOP) agreed that Study 15 can be 

considered as one of the two well-controlled clinical studies to support approval of brimonidine 

tartrate 0.025% at the end of Phase 2 meeting.  

 

Table 3: Summary of Specific Studies Reviewed 

 Efficacy and safety studies 

 11-100-0015 (Phase 2) 861/13-100-0005 (Phase 3) 

Design A single-center, randomized, double-blind, vehicle-controlled, superiority study 

Period 5 weeks (4-week treatment + additional 1 week follow-up) 

Treatment/ 

Sample Size 

Brimonidine tartrate, 0.025% QID / 38 
Vehicle QID / 19 

Brimonidine tartrate, 0.025% QID / 40 
Vehicle QID / 20 

Primary 

Endpoint 

Ocular redness evaluated by investigator at 5, 15, 30, 60, 90, 120, 180, 240 minutes post 

study medication instillation 

Ocular redness evaluated by subject as 

captured in diaries throughout the treatment 

period 

 

Study 

Population 
Adults ≥ 40 years of age with normal ocular 
health  

Adults ≥ 18 years of age with normal 
ocular health 

 862/13-100-0006 (Phase 3 Safety Study) 

Design A multi-center, randomized, double-blind, vehicle-controlled study 

Period 4 weeks  

Treatment/ 

Sample Size 

Brimonidine tartrate, 0.025% QID / 337 
Vehicle QID / 170 

Primary 

Endpoint 

Safety and tolerability of brimonidine tartrate 0.025% ophthalmic solution versus 

vehicle in a population of pediatric, adult, and geriatric subjects 

Study 

Population 

50 pediatric (5 to 17 years of age), 408 adult (18 to 65 years of age), and 49 geriatric (> 
65 years of age) subjects with normal ocular health 
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2.2 Data Sources  

 

The data sources for this review included protocols, statistical analysis plans (SAPs), clinical 

study reports (CSRs), and datasets for the respective studies. The datasets were submitted in the 

formats of SDTM and ADaM in electronic submission and can be found at 

\\CDSESUB1\evsprod\NDA208144\0000\m5\datasets. The SAS programs used to generate the 

efficacy analysis results were also provided in electronic submission and are located at 

\\CDSESUB1\evsprod\NDA208144\0006\m5\datasets. 

 

3 STATISTICAL EVALUATION 
 

3.1 Data and Analysis Quality 

 

No major issues were identified regarding the quality and integrity of the submitted SDTM and 

ADaM datasets. The data quality control/assurance procedures were properly documented in the 

clinical study reports.  

 

The datasets were well organized. The primary efficacy endpoint data for Studies 15 and 05 were 

reproducible using the SDTM datasets. In general, using SDTM and ADaM datasets, the 

reviewer was able to conduct the necessary analyses without complex manipulations. 

 

3.2 Evaluation of Efficacy 
 

This section evaluates efficacy results for Studies 15 and 05.  

3.2.1 Study Design and Endpoints 

 

Studies 15 and 05 had similar designs. They were randomized, single-center, double-blind, 
vehicle-controlled, superiority studies. The numbers of subjects were as follows: 
 

 Study 15 randomized a total of 57 adults (≥ 40 years of age) in a 2:1 ratio to receive 

brimonidine (N=38) or vehicle (N=19) 

 Study 05 randomized a total of 60 adults (≥ 18 years of age) in a 2:1 ratio to receive 

brimonidine (N=40) or vehicle (N=20) 

 

Subjects received in-office drug instillation at the day of randomization (Visit 1), 2 weeks after 

randomization (Visit 2), and 4 weeks after randomization (Visit 3). At Visit 4 (5 weeks after 

randomization), subjects were exited from the study.  

 

At Visit 1, the investigator evaluated ocular redness prior to study medication instillation and at 

5(+1), 15(+1), 30(+1), 60(+10), 90(+10), 120(+15), 180(+15), and 240(+15) minutes post study 

medication instillation (0-4 scale). In addition to these time points, Study 05 assessed ocular 

redness at 1(+0.5), 360(+15), and 480(+15) minutes post instillation. 
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At Visits 2 and 3, ocular redness was assessed by the investigator prior to study medication and 

at approximately 5 minutes post instillation. In Study 05, ocular redness assessment was also 

made at 1 minute post instillation. 

 

Subjects were also instructed to apply one drop bilaterally, four times a day, until Visit 3. Each 

dose was administered at least 3.5 hours apart (Study 15) or at approximately 4 hour intervals 

(Study 05). Subjects recorded their dosing information and redness assessment for each eye prior 

to each dose and 2 minutes post-instillation in their diary.   

 

Figure 1 depicts the 0-4 scale used to assess ocular redness. Half unit increments were allowed in 

the assessment performed by the investigators, but not allowed in the assessment by the subjects. 

 

Figure 1: Ocular Redness Scale 
 

 
Source:  Appendix 2 of the protocol 11-100-0015 and the protocol 861/13-100-0005. 

 

The primary efficacy endpoints were as follows: 

 

 Studies 15 and 05: Ocular redness evaluated by the investigator prior to investigational 

drug instillation and at 5(+1), 15(+1), 30(+1), 60(+10), 90(+10), 120(+15), 180(+15), and 

240(+15) minutes after investigational drug instillation (0-4 unit scale, allowing half unit 

increments) at Visit 1; 

 Study 15: Ocular redness evaluated by the subject as captured in subject’s dosing diaries 

throughout the treatment period (0-4 unit scale, not allowing half unit increments) 
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The secondary efficacy variables were as follows: 

 

 Study 15 

- Ocular redness evaluated by the investigator prior to study medication instillation and 

at 5 minutes post study medication instillation at Visits 2 and 3.  

 

 Study 05  

- Change from pre-instillation ocular redness score evaluated by the investigator at 1, 

360, and 480 minutes after investigational drug instillation at Visit 1, 

- Change from pre-instillation ocular redness score evaluated by the investigator at 1 

and 5 minutes after investigational drug instillation at Visit 2 and Visit 3, 

- Ocular redness score evaluated by the subject as captured in subject’s dosing diary 

throughout the treatment period (0-4 unit scale, not allowing half unit increments),  

- Total clearance of ocular redness assessed by the investigator at each post-instillation 

time point at each visit. Total clearance of ocular redness was defined as an 

investigator-assessed ocular redness score of zero.  

 

3.2.2 Statistical Methodologies 

 

Analysis populations 

 

The protocols and the statistical analysis plans defined three analysis populations as follows: 

 

1. The intent-to-treat (ITT) population was defined as follows: 

- In Study 15, the ITT population includes all randomized subjects who receive study 

medication. 

- In Study 05, the ITT population includes all randomized subjects who receive at least 

one dose of study medication, and complete at least one post instillation ocular 

redness evaluation at Visit 1.   

2. The per-protocol (PP) population consists of all randomized subjects who have 

completed the study with no major protocol violations.  

3. The safety population includes all randomized subjects who receive study medication.  

 

Reviewer’s note:  

 

1. In both studies, all randomized subjects received study medication and completed at least 

one post instillation ocular redness evaluation at Visit 1. Thus, the ITT population 

consisted of all randomized subjects for both studies.  

 

Analysis unit 

 

In the analyses of investigator-assessed ocular redness scores, the average score between left eye 

and right eye was the analysis unit. For the diary data, the daily post-treatment averages were 

calculated as the average among both eyes and 4 doses.   
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Handling of missing values 

 

The last observation carried forward (LOCF) was the primary method to handle missing values. 

For the investigator-assessed ocular redness data, only post-instillation observations were carried 

forward within a visit. For the diary data, individual data within a day for an eye or a dose was 

not imputed. The LOCF method was used only if the diary data from an entire day is missing. 

The post-treatment average for the most recent day to missing day was carried forward.  

 

The primary analyses of the primary efficacy endpoints were performed on the ITT population 

with LOCF. Supportive efficacy analyses were performed on the PP populations.  

 

Analysis methods for the efficacy endpoints 

 

The investigator-assessed ocular redness at Visit 1 (the common primary efficacy endpoint in the 

two pivotal studies) was analyzed as pre-specified in the SAPs as follows: 

 

 Study 15: A repeated measure analysis of covariance (repeated measure ANCOVA) 

model was employed to compare the two treatment groups.  

 Study 05: the two treatment groups were compared using a Mixed-Effect Model 

Repeated Measure (MMRM) model with an unstructured covariance.  

 

Both models included treatment, post-instillation time point, treatment by post-instillation time 

point interaction, and the baseline (pre-instillation) redness score. 

 

Reviewer’s note:  

 

1. Neither the protocol nor SAP for Study 15 did pre-specify a covariance structure for the 

repeated measurements. According to the SAS codes that the sponsor provided, Study 15 

also used an unstructured covariance for the repeated measures as Study 05 did. 

  

2. For easy presentation, in this review, both the repeated measure ANCOVA model and the 

MMRM model will be referred as to MMRM models. Note that missing values were 

imputed prior to the model fitting. Thus, the two models were essentially the same linear 

model where correlations among repeated measures were captured in an unstructured 

covariance structure.  

 

3. As supportive analysis, the Applicant performed a two-sample t-test at each individual 

post-instillation time point. The reviewer conducted an additional Wilcoxon rank-sum 

test at each time point to examine the robustness of the efficacy results. 

 

Recall that Study 15 had another primary efficacy endpoint: ocular redness captured in subjects’ 

diaries. In Study 05, this endpoint was one of the secondary endpoints. The pre-specifications in 

the SAPs for the analysis of this efficacy endpoint were as follows: 
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 Study 15: “Ocular redness as recorded in the subject diaries during the treatment period 

will be analyzed using a repeated measures analysis of variance (ANOVA) model. The 

model will contain treatment, day, and the treatment by day interaction.” 

 

 Study 05: “The diary data will be analyzed using a MMRM model accounting for 

repeated measures by each visit period (Visit 1 to Visit 2, or Visit 2 to Visit 3) for post-

instillation scores. The model will contain treatment, day, and the treatment by day 

interaction using the variance-covariance structure of compound symmetry. If the 

MMRM model could not converge, different variance-covariance structures will be 

explored. If model still could not converge, the treatment by day interaction term may be 

removed.”  

 

 Reviewer’s note: 

 

1. In the Applicant’s analysis, the repeated measure ANOVA model for Study 15 was fitted 

separately for each visit period (Visit 1 to Visit 2, or Visit 2 to Visit 3) similar to Study 

05. However, this separate analysis was not pre-specified in the SAP. The reviewer 

performed an additional analysis by fitting the model using all the diary data from Visit 1 

to Visit 3 together. Efficacy conclusions remained the same (see Section 3.2.4.2). 

 

2. According to the SAS codes that the sponsor provided, Study 15 also assumed the 

compound symmetry covariance structure for repeated measures. Although this 

assumption was not pre-specified in the SAP, the reviewer found the compound symmetry 

assumption acceptable for the following reason. The covariance matrix for the repeated 

measures from a subject is an approximately 14 by 14 matrix (each period includes 14 

days). Thus, without any constraint on the covariance structure, the model cannot be fit 

because of a large number of parameters to estimate in the covariance matrix (14*15/2 = 

105) given the limited number of samples (≤ 60). The compound symmetry assumptions 

are widely used for repeated measure ANOVA models in practice to ensure the 

convergence of the model fitting if the covariance matrix is high-dimensional.  

 

3. In the Applicant’s analysis, the final MMRM model for Study 05 did not include the 

treatment by day interaction term. The reviewer observed convergence issues when the 

interaction term was included in the model. The reviewer tried other available 

covariance structures and none of them converged. The reviewers’ final MMRM model 

was identical with the Applicant’s one that had no interaction term.  

 

The secondary endpoints were analyzed as pre-specified in the SAPs as follows: 

 

 The investigator-assessed ocular redness at each visit was analyzed using a two-sample t-

test for each post-instillation time separately. The change from pre-instillation at each 

post-instillation time point was also analyzed using a two-sample t-test. In addition, a 

responder analysis was performed for each post-instillation time points comparing the 

percentage of subjects with total clearance (redness score of 0) using Fisher’s exact tests. 
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 For Study 05, the investigator-assessed ocular redness at Visits 2 and 3 was also analyzed 

using MMRM models. The models included treatment, time point (1 or 5 minutes post 

instillation), and treatment by time point interaction, and pre-instillation redness score. 

An unstructured covariance was assumed for repeated measurements.   

 

3.2.3 Subject Disposition, Demographic and Baseline Characteristics 

 

Subject disposition and primary reasons for study discontinuation are summarized in Table 4. All 

subjects completed Visit 1. Recall that the primary endpoint of the investigator-assessed ocular 

redness was measured at Visit 1 in both studies. In Study 15, 14 subjects (24.6%) discontinued 

the study due to administrative reasons (8), adverse event (4), and protocol violation (2). The 

adverse events were eye irritation, nasal discomfort, and instillation site pain in the brimonidine 

group, and bacterial pneumonia in the vehicle group. None of these was a serious adverse event. 

In Study 05, 5 subjects (8.3%) discontinued the study due to administrative reasons (2), protocol 

violation (1), and consent withdrawal (2). No subject was withdrawn for adverse events.   

 
Table 4: Subject Disposition, n (%) 

 
11-100-0015   861/13-100-0005 

 
All Brimonidine† Vehicle   All Brimonidine† Vehicle 

ITT population N = 57 N = 38 N = 19   N = 60 N = 40 N = 20 

Subjects completed Visit 1 57 (100.0) 38 (100.0) 19 (100.0)   60 (100.0) 40 (100.0) 20 (100.0) 

Subjects completed Visit 2 48 (84.2) 31 (81.6) 17 (89.5)   57 (95.0) 37 (92.5) 20 (100.0) 

Subjects completed Visit 3 43 (75.4) 27 (71.1) 16 (84.2)   55 (91.7) 36 (90.0) 19 (95.0) 

Subject Completed Study 

  Yes 43 (75.4) 27 (71.1) 16 (84.2)   55 (91.7) 36 (90.0) 19 (95.0) 

  No 14 (24.6) 11 (28.9) 3 (15.8)   5 (8.3) 4 (10.0) 1 (5.0) 

Reason for Discontinuation 

  Administrative reason 8 (14.0) 6 (15.8) 2 (10.5)   2 (3.3) 2 (5.0) 0 (0.0) 

  Adverse event 4 (7.0) 3 (7.9) 1 (5.3)   0 (0.0) 0 (0.0) 0 (0.0) 

  Protocol violation 2 (3.5) 2 (5.3) 0 (0.0)   1 (1.7) 0 (0.0) 1 (5.0) 

  Subject withdrew consent 0 (0.0) 0 (0.0) 0 (0.0)   2 (3.3) 2 (5.0) 0 (0.0) 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group.  

Source: Table 4 of the clinical study report for Study 11-100-0015 and Table 10-1 of the clinical study report for 

Study 861/13-100-0005. 

 

Baseline demographic is summarized in Table 5. In general, the baseline demographic was 

comparable between the two treatment groups in both studies.  In Study 15, 44 were female and 

13 were male. The mean subject age was 55.9 with a range of 41 to 77. The majority of the 

subjects were White (52, 91.2%) followed by Black or African American (4, 7.0%). The iris 

color was mostly blue (25, 43.9%) or brown (20, 35.1%), followed by hazel (7, 12.3%) and 

green (5, 8.8%). In Study 05, there were 38 females and 22 males. The mean age was 47.5 with a 

range of 19 to 78. Most subjects were White (36, 60.0%) or Black or African American (23, 
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38.3%). The majority of the iris color were brown (36, 60.0%) followed by blue (13, 21.7%), 

green (7, 11.7%), hazel (3, 5.0%), and black (1, 1.7%).    

 
Table 5: Baseline Demographic 

 
11-100-0015   861/13-100-0005 

 
All Brimonidine† Vehicle   All Brimonidine† Vehicle 

ITT population N = 57 N = 38 N = 19   N = 60 N = 40 N = 20 

Age (in years) 

  Mean (SD) 55.9 (9.33) 56.8 (9.64) 54.3 (8.69)   47.5 (15.24) 47.6 (15.37) 47.4 (15.36) 

  Median 55 55.5 51   49 48 49.5 

  Min – Max 41 - 77 41 - 77 43 - 69   19 - 78 19 - 70 22 - 78 

Age Category, n (%)        

  < 65 45 (78.9) 30 (78.9) 15 (78.9)   50 (83.3) 33 (82.5) 17 (85.0) 

  >= 65 12 (21.1) 8 (21.1) 4 (21.1)   10 (16.7) 7 (17.5) 3 (15.0) 

Sex, n (%) 

  Female 44 (77.2) 30 (78.9) 14 (73.7)   38 (63.3) 22 (55.0) 16 (80.0) 

  Male 13 (22.8) 8 (21.1) 5 (26.3)   22 (36.7) 18 (45.0) 4 (20.0) 

Race, n (%) 

  American Indian or Alaskan 

Native 
1 (1.8) 1 (2.6) 0 (0.0)   0 (0.0) 0 (0.0) 0 (0.0) 

  Black or African American 4 (7.0) 1 (2.6) 3 (15.8)   23 (38.3) 13 (32.5) 10 (50.0) 

  White 52 (91.2) 36 (94.7) 16 (84.2)   36 (60.0) 26 (65.0) 10 (50.0) 

  Asian 0 (0.0) 0 (0.0) 0 (0.0)   1 (1.7) 1 (2.5) 0 (0.0) 

Ethnic, n (%) 

  Hispanic or Latino 3 (5.3) 3 (7.9) 0 (0.0)   2 (3.3) 2 (5.0) 0 (0.0) 

  Not Hispanic or Latino 54 (94.7) 35 (92.1) 19 (100.0)   58 (96.7) 38 (95.0) 20 (100.0) 

Iris Color, n (%) 

  Black 0 (0.0) 0 (0.0) 0 (0.0)   1 (1.7) 0 (0.0) 1 (5.0) 

  Blue 25 (43.9) 19 (50.0) 6 (31.6)   13 (21.7) 10 (25.0) 3 (15.0) 

  Brown 20 (35.1) 11 (28.9) 9 (47.4)   36 (60.0) 25 (62.5) 11 (55.0) 

  Green 5 (8.8) 4 (10.5) 1 (5.3)   7 (11.7) 4 (10.0) 3 (15.0) 

  Hazel 7 (12.3) 4 (10.5) 3 (15.8)   3 (5.0) 1 (2.5) 2 (10.0) 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group. 

Source: Table 7 of the clinical study report for Study 11-100-0015 and Table 11-1 of the clinical study report for Study 861/13-

100-0005. 
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3.2.4 Results and Conclusions 

 

Sections 3.2.4.1 – 3.2.4.4 provides efficacy results for the primary and secondary efficacy 

endpoints. The reviewer’s efficacy conclusion is provided in Section 3.2.4.5.   

3.2.4.1 Analysis of ocular redness assessed by investigator at Visit 1 

The common primary endpoint in Studies 15 and 05 was the ocular redness evaluated by the 

investigators prior to investigational drug instillation and at 5, 15, 30, 60, 90, 120, 180, and 240 

minutes after investigational drug instillation at Visit 1. Figure 2 presents the mean ocular 

redness score within each group and difference between the two treatment groups at each post-

instillation time point. The brimonidine group showed significantly lower ocular redness score at 

Visit 1 for all the post-instillation time points in both studies. The treatment difference 

(brimonidine - vehicle) in ocular redness score ranged from -1.05 to -1.49 in Study 15 and 

ranged from -0.78 to -0.95 in Study 05.  The p-values for the differences were less than 0.0001 at 

all the post-instillation time points.  

 

Figure 3 shows the mean change in ocular redness score from pre-instillation. The mean change 

for the brimonidine group at 5 minutes post instillation was -1.65 and -1.24 in Studies 15 and 05, 

respectively. The ocular redness score reduction was maintained ≥ 1.00 up to 4 hours after drug 

instillation in both studies.   

 
Figure 2: Mean ocular redness score assessed by investigator at Visit 1 (ITT with LOCF) 

 
† Difference (brimonidine tartrate 0.25% - Vehicle) was estimated from the MMRM models.  
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Figure 3: Mean change from pre-instillation (baseline) in ocular redness score at Visit 1 (ITT with LOCF) 

 
† Difference (brimonidine tartrate 0.25%) was estimated from the MMRM models.  

 

The average ocular redness score across all the post-instillation time points up to 4 hours was 

also estimated from the MMRM models (See Table 6).  Statistically significant difference in the 

average ocular redness score was observed in favor of brimonidine group. The estimated 

treatment difference was -1.36 [95% CI:(-1.57, -1.16)] in Study 15 and -0.87 [95% CI: (-1.12, -

0.61)] in Study 05. 

 
Table 6: Average ocular redness score over post-instillation time points at Visit 1 (ITT with LOCF) 

 
Brimonidine† Vehicle Difference (95% CI) p-value 

Study 11-100-0015 

Average Ocular redness, Mean (SD) * 0.31 (0.060) 1.67 (0.086) -1.36 (-1.57, -1.16) <.0001 

Change from pre-instillation, Mean (SD) * -1.56 (0.060) -0.20 (0.086) -1.36 (-1.57, -1.16) <.0001 

Study 861/13-100-0005 

Average Ocular redness, Mean (SD) * 0.62 (0.074) 1.49 (0.105) -0.87 (-1.12, -0.61) <.0001 

Change from pre-instillation, Mean (SD) * -1.16 (0.074) -0.30 (0.105) -0.87 (-1.12, -0.61) <.0001 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group.  

* SD: Standard deviation; Mean and SD were estimated MMRM models. 

Source: Table 9 of the clinical study report for Study 11-100-0015 and Table 11-3 of the clinical study report for Study 861/13-

100-0005. 
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Reviewer’s note: 

 

1. The clinical study reports provided the estimated treatment difference in the average 

redness score over the time points. However, treatment difference at each individual time 

point was not reported in the clinical study reports. In this review, the treatment 

difference at each individual time point was also estimated using the MMRM models. 

 

2. The Applicant’s results and the reviewer’s reproduced results had negligible numerical 

differences, which had no impact on the efficacy conclusion. For instance, the average 

treatment difference reported in the clinical study report of Study 15 was -1.37 [95% 

CI:(-1.56, -1.18)] while it was -1.36 [95% CI: (-1.57, -1.16)] in the reviewer’s 

reproduction. As the Applicant used SAS and the reviewer used R for fitting the models, 

negligible numerical differences can occur due to differences in optimization process 

between SAS and R.  

 

Missing observations had little impact on the primary analyses because of small amount of 

imputed values. The redness score was imputed at 240 minutes for only 2 subjects in Study 15 

and at 120, 180, and 240 minutes for only 1 subject in Study 05. Supportive analyses on the ITT 

population with observed data only resulted in the same treatment differences (See Table 18 in 

Appendix A). Table 19 in Appendix A also provides results from supportive analyses on the PP 

population with observed data only. In this supportive analysis, the treatment difference in the 

average ocular redness score was -1.30 and -0.87 in Studies 15 and 05, respectively. 

 
Table 7: Difference in the sample mean of ocular redness score at Visit 1 (ITT with LOCF)  

 
Study 11-100-0015   Study 861/13-100-0005 

 Difference* (95% CI) 
p-value   

   Difference* (95% CI) 
p-value 

 t-test Wilcoxon  t-test Wilcoxon 

Ocular Redness 

  5 min -1.58 (-1.88, -1.27) <.0001 <.0001   -0.82 (-1.17, -0.48) <.0001 <.0001 

  15 min -1.52 (-1.83, -1.21) <.0001 <.0001   -0.78 (-1.11, -0.44) <.0001 <.0001 

  30 min -1.53 (-1.79, -1.26) <.0001 <.0001   -0.81 (-1.15, -0.48) <.0001 <.0001 

  60 min -1.56 (-1.83, -1.29) <.0001 <.0001   -0.79 (-1.12, -0.45) <.0001 <.0001 

  90 min -1.47 (-1.71, -1.24) <.0001 <.0001   -0.85 (-1.19, -0.51) <.0001 <.0001 

  120 min -1.48 (-1.73, -1.24) <.0001 <.0001   -0.89 (-1.21, -0.58) <.0001 <.0001 

  180 min -1.34 (-1.59, -1.09) <.0001 <.0001   -0.81 (-1.12, -0.51) <.0001 <.0001 

  240 min -1.14 (-1.42, -0.87) <.0001 <.0001   -0.72 (-1.02, -0.42) <.0001 <.0001 

Change from Baseline 

  5 min -1.44 (-1.73, -1.15) <.0001 <.0001   -0.93 (-1.22, -0.64) <.0001 <.0001 

  15 min -1.38 (-1.68, -1.08) <.0001 <.0001   -0.88 (-1.17, -0.60) <.0001 <.0001 

  30 min -1.39 (-1.63, -1.15) <.0001 <.0001   -0.92 (-1.21, -0.63) <.0001 <.0001 

  60 min -1.42 (-1.66, -1.18) <.0001 <.0001   -0.89 (-1.19, -0.60) <.0001 <.0001 

  90 min -1.34 (-1.57, -1.11) <.0001 <.0001   -0.96 (-1.25, -0.66) <.0001 <.0001 

  120 min -1.34 (-1.57, -1.11) <.0001 <.0001   -1.00 (-1.27, -0.73) <.0001 <.0001 

  180 min -1.20 (-1.42, -0.98) <.0001 <.0001   -0.92 (-1.17, -0.66) <.0001 <.0001 
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Study 11-100-0015   Study 861/13-100-0005 

 Difference* (95% CI) 
p-value   

   Difference* (95% CI) 
p-value 

 t-test Wilcoxon  t-test Wilcoxon 

  240 min -1.01 (-1.25, -0.76) <.0001 <.0001   -0.82 (-1.08, -0.57) <.0001 <.0001 

* Difference in the sample mean ocular redness score (brimonidine tartrate 0.025% – vehicle). 
Source: Table 9 of the clinical study report for Study 11-100-0015 and Table 11-3 of the clinical study report for 861/13-

100-0005. 

 

As other supportive analyses, two-sample t-test and Wilcoxon rank-sum test were performed at 

each time point separately (Table 7). The difference was significant (p-value less than 0.0001) at 

each individual post-instillation time point for both tests in the two studies.    

 

Study 05 assessed ocular redness at three additional time points: 1, 360, and 480 minutes after 

drug instillation at Visit 1 (Table 8). Significant differences between the two groups were 

observed at these additional time points in favor of the brimonidine group. The treatment 

difference at 1 minute was -0.73, which was similar to that at 5 minutes (-0.82). The observed 

difference at 360 and 480 minutes was -0.58 and -0.44, respectively. Low p-values less than 

0.005 indicate that the treatment differences at 1, 360, and 480 minutes post-instillation appeared 

statistically significant. However, the treatment effect appeared weaker at 360 and 480 minutes 

compared to that of the prior time points.  

 
Table 8: Mean ocular redness score at 1, 360, and 480 minutes after drug instillation (ITT with LOCF) 

Study 861/13-100-0005 Brimonidine† Vehicle Difference (95% CI) 
p-value 

t-test Wilcoxon 

Ocular Redness (N = 40) (N = 20) 
   

  Baseline 1.82 (0.41) 1.71 (0.37) 0.11 (-0.10, 0.32)   

  1 min 0.76 (0.56) 1.49 (0.64) -0.73 (-1.07, -0.39) 0.0001 <.0001 

  360 min 1.03 (0.47) 1.61 (0.56) -0.58 (-0.88, -0.29) 0.0003 0.0003 

  480 min 1.18 (0.51) 1.61 (0.53) -0.44 (-0.73, -0.15) 0.0041 0.0035 

Change from Baseline 

  1 min -1.06 (0.62) -0.22 (0.49) -0.84 (-1.13, -0.54) <.0001 <.0001 

  360 min -0.79 (0.51) -0.10 (0.44) -0.69 (-0.94, -0.43) <.0001 <.0001 

  480 min -0.64 (0.57) -0.10 (0.45) -0.54 (-0.81, -0.27) 0.0002 0.0005 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group. 

Source: Tables 11-4 and 11-6 of the clinical study report for Study 861/13-100-0005. 

 

3.2.4.2 Analysis of ocular redness assessed by the subject in diary 

 

Subjects were instructed to record ocular redness scores in both eyes before dosing and 2 

minutes after dosing for each of 4 daily doses in their diary. Figure 4 shows subject-assessed 

daily-average post-dose redness score during the 4 weeks dosing period. The brimonidine groups 

constantly showed lower post-dose ocular redness score over the dosing period. 
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Figure 4: Subject-assessed daily-average post-dose ocular redness score (ITT with Observed Data) 

 
 

Recall that the subject-assessed ocular redness recorded in diary was the primary endpoint for 

Study 15 and one of the secondary endpoints for Study 05. The primary analysis results 

performed on the ITT population using the MMRM models are summarized in Table 9. In both 

studies, the brimonidine group showed significantly lower ocular redness score compared to that 

of the vehicle group. In Study 15, the estimated treatment difference (brimonidine - vehicle) in 

daily-average post-dose redness score was -0.86 [95% CI:(-1.31, -0.40)] for the first two weeks 

and -0.91 [95% CI:(-1.33, -0.50)] for the last two weeks. In Study 05, the estimated treatment 

difference was -1.00 [95% CI:(-1.46, -0.54)] for the first two weeks and -0.83 [95% CI:(-1.28, -

0.38)] for the last two weeks.  

 

For Study 15, an additional MMRM model was fitted using all the diary data during Visit 1 to 

Visit 3 together as described in Section 3.2.2. The estimated average post-dose redness score 

from this model was 0.50 for the brimonidine group and 1.37 for the vehicle group. The 

estimated treatment difference was -0.87 [95% CI:(-1.29, -0.45)], which also indicates that 

brimonidine tartrate 0.025% is efficacious.     

 

Supportive analysis on the ITT population with observed data only provided consistent results 

(see Table 20 of Appendix A). The estimated difference in this supportive analysis was -0.86 

(Visit 1 - Visit 2) and -0.95 (Visit 2 - Visit 3) in Study 15. The treatment difference was -1.00 

(Visit 1 - Visit 2) and -0.83 (Visit 2 - Visit 3) in Study 05.  
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Table 9: Mean ocular redness score assessed by subjects in diaries (ITT with LOCF) 

 
Brimonidine† Vehicle Difference (95% CI) p-value 

Study 11-100-0015 

   From Visit 1 to Visit 2 

      Average Pre-Dose Score 1.00 (0.858) 1.53 (1.023) 
  

      Average Post-Dose Score 0.51 (0.650) 1.35 (1.031) 
  

      Average Post-Dose Score: LS Mean* 0.52 (0.135) 1.38 (0.189) -0.86 (-1.31, -0.40) .0002 

   From Visit 2 to Visit 3     

      Average Pre-Dose Score 1.00 (0.811) 1.53 (0.925) 
  

      Average Post-Dose Score 0.50 (0.607) 1.39 (0.921) 
  

      Average Post-Dose Score: LS Mean* 0.51 (0.123) 1.42 (0.172) -0.91 (-1.33, -0.50) <.0001 

   From Visit 1 to Visit 3     

      Average Post-Dose Score: LS Mean** 0.50 (0.125) 1.37 (0.174) -0.87 (-1.29, -0.45) <.0001 

 

Study 861/13-100-0005 

   From Visit 1 to Visit 2 

      Average Pre-Dose Score 1.52 (0.857) 1.83 (0.975) 
  

      Average Post-Dose Score 0.85 (0.860) 1.85 (0.843) 
  

      Average Post-Dose Score: LS Mean* 0.85 (0.137) 1.85 (0.192) -1.00 (-1.46, -0.54) <.0001 

   From Visit 2 to Visit 3     

      Average Pre-Dose Score 1.45 (0.811) 1.59 (1.012) 
  

      Average Post-Dose Score 0.80 (0.810) 1.63 (0.887) 
  

      Average Post-Dose Score: LS Mean* 0.84 (0.136) 1.67 (0.188) -0.83 (-1.28, -0.38) .0003 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group.  

* LS Means were estimated from the MMRM models fitted by each period. 

** LS Means were estimated from the MMRM model fitted using all diary data during Visit 1 – Visit 3. 

Source: Table 10 of the clinical study report for Study 11-100-0015 and Table 11-7 of the clinical study report for Study 

861/13-100-0005. 

 

3.2.4.3 Analysis of ocular redness assessed by investigator at Visit 2 and Visit 3 

 

Ocular redness was assessed by the investigators at Visits 2 and 3 at the following time points: 

 

 Study 15: 5 minutes after study drug instillation 

 Study 05: 1 and 5 minutes after study drug instillation 

 

Table 10 summarizes ocular redness score assessed at Visit 2 and Visit 3. In terms of change 

from post-instillation at 5 minutes, the treatment difference in Study 15 was -0.66 [95% CI:(-

0.94, -0.39)] for Visit 2 and -0.73 [95% CI:(-0.93, -0.53)] for Visit 3. Study 05 also shows 

significant difference between two treatment groups: the treatment difference at 1 minute was -

0.62 [95% CI:(-0.83, -0.41)] for Visit 2 and -0.64 [95% CI:(-0.85, -0.43)] for Visit 3. The 
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treatment difference at 5 minutes was -0.78 [95% CI:(-1.03, -0.54)] for Visit 2 and -0.84 [95% 

CI:(-1.05, -0.63)] for Visit 3. For Study 05, additional analyses were performed using MMRM 

models including treatment, time points, treatment by time point interaction, and baseline 

redness score. The estimated difference in the average post-instillation redness score was -0.53 

[95% CI:(-0.73, -0.33)] for Visit 2 and -0.61 [95% CI:(-0.81, -0.41)] for Visit 3 and the 

corresponding p-values were less than 0.0001. 
 

Table 10: Ocular redness score assessed by investigator at Visits 2 and 3 (ITT with Observed Data) 

 
Brimonidine† Vehicle Difference (95% CI) t-test Wilcoxon 

Study 11-100-0015 

   Visit 2 

   (N = 31) (N = 17) 
   

     Pre-instillation (baseline) 1.46 (0.73) 1.69 (0.58) -0.23 (-0.63, 0.16) 
  

     5 min  0.63 (0.65) 1.50 (0.69) -0.87 (-1.29, -0.45) 0.0002 0.0003 

     5 min, Change from baseline  -0.85 (0.59) -0.19 (0.34) -0.66 (-0.94, -0.39) <.0001 0.0002 

   Visit 3      

   (N = 27) (N = 16) 
   

     Pre-instillation (baseline) 1.40 (0.53) 1.69 (0.52) -0.29 (-0.63, 0.05) 
  

     5 min  0.59 (0.52) 1.61 (0.53) -1.02 (-1.36, -0.68) <.0001 <.0001 

     5 min, Change from baseline -0.81 (0.47) -0.08 (0.15) -0.73 (-0.93, -0.53) <.0001 <.0001 

 

Study 861/13-100-0005 

   Visit 2 

   (N = 37) (N = 20) 
   

     Pre-instillation (baseline) 1.57 (0.65) 1.24 (0.35) 0.34 (0.07, 0.60) 
  

     1 min 0.80 (0.52) 1.09 (0.37) -0.29 (-0.54, -0.05) 0.0174 0.0114 

     1 min, Change from baseline  -0.78 (0.50) -0.16 (0.28) -0.62 (-0.83, -0.41) <.0001 <.0001 

     5 min 0.54 (0.43) 1.00 (0.41) -0.46 (-0.70, -0.22) 0.0004 0.0004 

     5 min, Change from baseline  -1.03 (0.57) -0.25 (0.35) -0.78 (-1.03, -0.54) <.0001 <.0001 

     Post-instillation average* 0.61 (0.057) 1.14 (0.080) -0.53 (-0.73, -0.33) <.0001* 
 

   Visit 3      

   (N = 36) (N = 19) 
   

     Pre-instillation (baseline) 1.64 (0.46) 1.36 (0.30) 0.28 (0.08, 0.49) 
  

     1 min 0.76 (0.51) 1.12 (0.35) -0.35 (-0.59, -0.12) 0.0038 0.0026 

     1 min, Change from baseline  -0.88 (0.47) -0.24 (0.31) -0.64 (-0.85, -0.43) <.0001 <.0001 

     5 min 0.43 (0.41) 0.99 (0.36) -0.56 (-0.77, -0.34) <.0001 <.0001 

     5 min, Change from baseline  -1.21 (0.42) -0.37 (0.35) -0.84 (-1.05, -0.63) <.0001 <.0001 

     Post-instillation average* 0.54 (0.058) 1.15 (0.081) -0.61 (-0.81, -0.41) <.0001* 
 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group.  

*  Estimated from MMRM models 

Source: Table 12 of the clinical study report for Study 11-100-0015 and Table 11-5 of the clinical study report for Study 

861/13-100-0005. 
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3.2.4.4 Analysis of total clearance assessed by investigator at all visits 

 

The applicant performed a responder analysis comparing the percentage of subjects with total 

clearance (redness score of 0) using Fisher’s exact tests (Table 11).  

 
Table 11: Total clearance of ocular redness assessed by investigator (ITT with Observed Data) 

 
Study 11-100-0015   Study 861/13-100-0005 

 
Brimonidine† Vehicle p-value   Brimonidine† Vehicle p-value 

Visit 1, number of subjects with total clearness/ N (%)        

  1 min 
   

  7/40 (17.5%) 1/20 (5.0%) 0.2487 

  5 min 28/38 (73.7%) 0/19 (0.0%) <.0001   12/40 (30.0%) 1/20 (5.0%) 0.0433 

  15 min 30/38 (78.9%) 1/19 (5.3%) <.0001   12/40 (30.0%) 1/20 (5.0%) 0.0433 

  30 min 28/38 (73.7%) 0/19 (0.0%) <.0001   11/40 (27.5%) 1/20 (5.0%) 0.0466 

  60 min 29/38 (76.3%) 0/19 (0.0%) <.0001   10/40 (25.0%) 1/20 (5.0%) 0.0809 

  90 min 23/38 (60.5%) 0/19 (0.0%) <.0001   9/40 (22.5%) 1/20 (5.0%) 0.1423 

  120 min 20/38 (52.6%) 0/19 (0.0%) <.0001   9/39 (23.1%) 0/20 (0.0%) 0.0218 

  180 min 15/38 (39.5%) 0/19 (0.0%) 0.0010   5/39 (12.8%) 0/20 (0.0%) 0.1558 

  240 min 8/36 (22.2%) 0/19 (0.0%) 0.0404   4/39 (10.3%) 0/20 (0.0%) 0.2891 

  360 min 
   

  0/39 (0.0%) 0/20 (0.0%) 
 

  480 min 
   

  0/39 (0.0%) 0/19 (0.0%) 
 

Visit 2 

  1 min 
   

  4/37 (10.8%) 0/19 (0.0%) 0.2880 

  5 min 10/29 (34.5%) 0/17 (0.0%) 0.0075   9/37 (24.3%) 0/19 (0.0%) 0.0212 

Visit 3 

  1 min 
   

  5/36 (13.9%) 0/19 (0.0%) 0.1518 

  5 min 9/27 (33.3%) 0/16 (0.0%) 0.0161   11/36 (30.6%) 1/19 (5.3%) 0.0407 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group.  

Source: Table 13 of the clinical study report for Study 11-100-0015 and Table 11-8 of the clinical study report for Study 861/13-

100-0005. 

 

In terms of total clearance, Study 15 showed significant treatment difference for most of the time 

points at Visit 1 as well as at Visits 2 and 3. In Study 05, numerical superiority of the 

brimonidine group was observed for all time points except 360 and 480 minutes at Visit 1. 

However, statistical significance was marginal or not achieved in Study 05.  

3.2.4.5 Efficacy Conclusion 

 

For the proposed indication of relief of ocular redness, the two pivotal efficacy studies showed 

the efficacious effect of brimonidine tartrate 0.025%. In both studies, the investigator-assessed 

ocular redness score at Visit 1 was significantly lower in the brimonidine group compared to that 

of the vehicle group starting from 5 minutes after drug instillation. The significant reduction of 

ocular redness score in the brimonidine group was maintained up to 4 hours in both studies. The 

beneficial effects of brimonidine were also supported by the analyses of the subject-assessed 

ocular redness score recorded in subjects’ diary. The brimonidine groups showed significantly 
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lower subject-assessed post-dose ocular redness score compared to that of the vehicle groups. 

The supportive analysis performed on the investigator-assessed ocular redness at Visits 2 and 3 

also demonstrated the significant treatment difference in ocular redness score after drug 

instillation.   
 

3.3 Evaluation of Safety  
 

In addition to Studies 15 and 05, the Applicant conducted a Phase 3 safety study; Study 06. In 

these three studies, safety was assessed through physical exam, vital signs, visual acuity, urine 

pregnancy test, slit-lamp biomicroscopy, intraocular pressure (IOP), dilated fundoscopy, 

alertness evaluation, adverse event (AE) reporting, and drop comfort. In Studies 15 and 05, 

ocular redness rebound was also assessed.  

 

In this section, a high-level summary of AEs and ocular redness rebound is provided; see the 

FDA medical reviews for a comprehensive safety evaluation.   

3.3.1 Summary of Ocular Redness Rebound 

 

Ocular redness rebound was assessed using ocular redness scores obtained after dosing had 

ceased (after Visit 3). The protocols defined ocular redness rebound as follows: 

 

 Study 15 

- Ocular redness evaluated by the investigator at Visit 4, 

- Ocular redness evaluated by the subject as captured in subject’s dosing diary in the 

follow-up period (Visit 3 - Visit 4), after dosing has ceased. 

 

 Study 05  

- Increase of at least 1 unit in mean ocular redness score evaluated by the investigator 

at Visit 4 compared to pre-instillation score at Visit 1, or  

- Increase of at least 1 unit in mean ocular redness score evaluated by the subject as 

captured in subject dosing diaries in the follow-up period (Visit 3 - Visit 4), after 

dosing has ceased compared to diary day 1 (pre-dose morning assessment). 

 

Note that Study 15 did not have clear binary definition of ocular rebound. In the clinical study 

report, only descriptive summaries were provided for ocular redness score at Visit 4 and the 

diary data in the follow-up period (Visit 3 - Visit 4). In this review, the same definition of ocular 

redness rebound used in Study 05 was applied to Study 15. 

 

Table 12 presents the mean pre-instillation ocular redness at Visits 1-3 and the mean ocular 

redness at Visit 4. In both studies, brimonidine group showed lower mean ocular redness at Visit 

4 compared to that at the pre-instillation mean ocular redness at Visit 1. The number of subjects 

with rebound was only 1 for brimonidine group in both studies. Therefore, in terms of 

investigator-assessed ocular redness, it seems that there was no clear evidence of redness 

rebound after drug discontinuation. 
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Table 12: Rebound in ocular redness assessed by the investigator (Safety Population) 

 
Study 11-100-0015   Study 861/13-100-0005 

 
Brimonidine† Vehicle   Brimonidine† Vehicle 

Mean (SD)      

   Visit 1 Pre-instillation 1.82 (0.38) 1.96 (0.35) 
 

1.82 (0.41) 1.71 (0.37) 

   Visit 2 Pre-instillation 1.46 (0.73) 1.69 (0.58) 
 

1.57 (0.65) 1.24 (0.35) 

   Visit 3 Pre-instillation 1.40 (0.53) 1.69 (0.52) 
 

1.64 (0.46) 1.36 (0.30) 

   Visit 4 1.70 (0.54) 1.81 (0.51)  1.55 (0.51) 1.17 (0.48) 

      

Number of Subjects with Rebound 1 1 
 

1 0 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group. 

 Source: Table 25 of the clinical study report for Study 11-100-0015 and Table 14.3.9 of the clinical study report for 

Study 861/13-100-0005. 

 

The average ocular redness scores in the diary data are provided in Table 13 for each diary 

period. In both studies, brimonidine group showed slightly higher average ocular redness during 

Visit 3- Visit 4 (the period after dosing discontinued) compared to the pre-dose average ocular 

redness in Visit 1 – Visit 2. The number of subjects with rebound in brimonidine group was 0 

and 4 in Study 15 and Study 05, respectively. Considering that the number of subjects with 

rebound in the vehicle group was 3 in Study 05, the reviewer found no clear evidence of redness 

rebound in brimonidine group.  

 
Table 13: Rebound in ocular redness assessed by the subject (Safety Population) 

 
Study 11-100-0015 

 
Study 861/13-100-0005 

 
Brimonidine† Vehicle 

 
Brimonidine† Vehicle 

Mean (SD)      

   Visit 1 – Visit 2 Pre-dose 1.00 (0.858) 1.53 (1.023)   1.52 (0.857) 1.83 (0.975) 

   Visit 2 – Visit 3 Pre-dose 1.00 (0.811) 1.53 (0.925)   1.45 (0.811) 1.59 (1.012) 

   Visit 3 – Visit 4 1.11 (0.894) 1.78 (0.957)   1.69 (0.885) 1.69 (0.897) 

 

Number of Subjects with Rebound 0 1   4 3 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group 

* Source: Table 25 of the clinical study report for Study 11-100-0015 and Table 14.3.9 of the clinical study report for Study 

861/13-100-0005. 

3.3.2 Summary of Adverse Events 

 

Studies 15 and 05 

 

Table 14 presents a high-level summary of adverse events for Studies 15 and 05. No serious 

adverse events occurred in both studies. No subject discontinued Study 05 due to adverse events. 

On the other hand, a total of 4 subjects discontinued Study 15 due to adverse events: 3 in 

brimonidine group and 1 in the vehicle group. These adverse events were the following: 

 

1. Eye irritation (Severity: moderate, brimonidine group), 
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2. Instillation site pain (Severity: moderate, brimonidine group), 

3. Nasal discomfort (Severity: mild, brimonidine group), and  

4. Pneumonia bacterial (Severity: moderate, vehicle group) 
 

The proportion of subjects with adverse events was slightly higher in brimonidine group for both 

studies. A total of 21 subjects in Study 15 had at least 1 treatment-emergent adverse event 

(TEAE): 15 subjects in the brimonidine group and 6 subjects in the vehicle group. In Study 05, 

10 subjects had at least 1 TEAE: 9 subjects in the brimonidine group and 1 subject in the vehicle 

group. 
 

Table 14: Summary of Adverse Events 

 
Study 11-100-0015   Study 861/13-100-0005 

 
All Brimonidine† Vehicle   All Brimonidine† Vehicle 

Safety Population, n 57 38 19  60 40 20 

Subjects with AE 21 (36.8%) 15 (39.5%) 6 (31.6%)   12 (20%) 10 (25%) 2 (10%) 

Subjects with Serious AE 0 (0%) 0 (0%) 0 (0%)   0 (0%) 0 (0%) 0 (0%) 

Subjects with TEAE 21 (36.8%) 15 (39.5%) 6 (31.6%)   10 (16.7%) 9 (22.5%) 1 (5%) 

Subjects with  

      Ocular TEAE 
13 (22.8%) 10 (26.3%) 3 (15.8%)   4 (6.7%) 4 (10%) 0 (0%) 

Subjects with  

      Non-Ocular TEAE 
12 (21.1%) 8 (21.1%) 4 (21.1%)   7 (11.7%) 6 (15%) 1 (5%) 

Subjects withdrawn  

      due to AE 
4 (7%) 3 (7.9%) 1 (5.3%)   0 (0%) 0 (0%) 0 (0%) 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group. 

* AE: Adverse Event, TEAE: Treatment-Emergent Adverse Event. 

Source: Table 16 of the clinical study report for Study 11-100-0015 and Table 12-2 of the clinical study report for Study 861/13-

100-0005. 

 

A total of 10 subjects from the brimonidine group in Study 15 reported 11 ocular TEAEs. The 

TEAEs were dry eye (3), instillation site pain (2), eye irritation (1), conjunctival haemorrhage 

(1), eye discharge (1), eye pain (1), visual acuity reduced (1), and instillation site irritation (1). In 

Study 05, a total of 4 subjects from the brimonidine group reported 4 ocular TEAEs: eye 

pruritus, foreign body sensation in eyes, lacrimation increased, and pain. Additional details can 

be found in Table 22 of Appendix B. 

 

The proportion of subjects with non-ocular TEAE was comparable between the two treatment 

groups. A total of 12 subjects in Study 15 reported 15 non-ocular TEAEs. There were 7 TEAEs 

from 7 subjects in Study 05. Nasopharyngitis was the most frequently reported non-ocular 

TEAEs: 4 events in Study 15 and 1 event in Study 05. Additional details can be found in Table 

23 in Appendix B.  
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Study 06 

 

This study was a multi-center, double-masked, randomized, vehicle-controlled, parallel-group, 

Phase 3 safety study. The study included 50 healthy pediatric (5 to 17 years of age), 408 healthy 

adult (18 to 65 years of age), and 49 healthy geriatric (> 65 years of age) subjects. They were 

randomized in a 2:1 ratio to receive brimonidine (N=337) or vehicle (N=170). The subjects had 

one drop of the investigational drug instilled into each eye four times daily approximately 4 

hours apart for up to 4 weeks.   

 

All safety analyses were based on the safety population that included all randomized subjects 

who received at least 1 dose of study drug. All subjects in the safety population were analyzed 

according to the treatment received. Table 15 shows a summary of AEs. 
 

Table 15: Summary of Adverse Events in Study 862/13-100-0006 

 
All Brimonidine† Vehicle 

Safety Population, n 507 337 170 

Subjects with AE 105 (20.7%) 66 (19.6%) 39 (22.9%) 

Subjects with Serious AE 2 (0.4%) 2 (0.6%) 0 (0%) 

Subjects with TEAE 104 (20.5%) 66 (19.6%) 38 (22.4%) 

Subjects with Ocular TEAE 69 (13.6%) 44 (13.1%) 25 (14.7%) 

Subjects with Non-ocular TEAE 39 (7.7%) 23 (6.8%) 16 (9.4%) 

Subjects withdrawn due to AE 7 (1.4%) 5 (1.5%) 2 (1.2%) 

Occurrence of AEs    

  Number of AEs 132 83 49 

  Number of TEAEs 131 83 48 

  Number of ocular TEAEs 83 54 29 

  Number of non-ocular TEAEs 48 29 19 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group. 

Source: Table 12-2 of the clinical study report for Study 862/13-100-0006. 

 

There was no death during the study. Two subjects in the brimonidine group experienced serious 

AEs: one subject reported methicillin-resistant staphylococcal infection with sinusitis and the 

other had gastroenteritis. Due to the serious AEs, the two subjects were withdrawn from the 

study. No serious AE was reported in the vehicle group.  

 

A total of 5 subjects in the brimonidine group discontinued the study due to the following AEs: 

methicillin-resistant staphylococcal infection with sinusitis, gastroenteritis, nasal corneal erosion, 

hypotension, and burning at site instillation. The clinical study report suspected that hypotension 

and burning at site instillation were related to the study drug.  

 

The two treatment groups had similar rate of AEs: 19.6% vs. 22.9%. A total of 66 subjects 

(19.6%) in the brimonidine group reported 83 TEAEs: 54 ocular TEAEs and 29 non-ocular 

TEAEs. Out of the 54 ocular TEAEs, 53 were mild in severity and one was moderate. In the 

vehicle group, a total of 38 subjects (22.4%) experienced 48 TEAEs: 29 ocular TEAEs and 19 
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non-ocular TEAEs. Out of 29 ocular TEAEs, 26 were mild, 1 was moderate, and 2 were severe.  

Table 16 presents the five most frequent ocular TEAEs and non-ocular TEAEs.  

 
Table 16: The 5 most frequent ocular TEAEs and non-ocular TEAEs 

 
All   Brimonidine†   Vehicle 

 
Events Subjects   Events Subjects   Events Subjects 

Ocular TEAE 83 69 (13.6%)   54 44 (13.1%)   29 25 (14.7%) 

  Visual acuity reduced 26 25 (4.9%)   17 16 (4.7%)   9 9 (5.3%) 

  Conjunctival hyperaemia 18 17 (3.4%)   12 11 (3.3%)   6 6 (3.5%) 

  Instillation site pain 7 7 (1.4%)   5 5 (1.5%)   2 2 (1.2%) 

  Ocular hyperaemia 5 5 (1.0%)   3 3 (0.9%)   2 2 (1.2%) 

  Erythema of eyelid 3 2 (0.4%)   3 2 (0.6%)   0 0 (0.0%) 

         

Non-ocular TEAE 48 39 (7.7%)   29 23 (6.8%)   19 16 (9.4%) 

  Headache 6 6 (1.2%)   4 4 (1.2%)   2 2 (1.2%) 

  Sinusitis 4 4 (0.8%)   2 2 (0.6%)   2 2 (1.2%) 

  Gastroenteritis 2 1 (0.2%)   2 1 (0.3%)   0 0 (0.0%) 

  Nasopharyngitis 2 2 (0.4%)   0 0 (0.0%)   2 2 (1.2%) 

  Butterfly rash 2 1 (0.2%)   0 0 (0.0%)   2 1 (0.6%) 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group. 

* Source: Tables 12-4 and 12-5 of the clinical study report for Study 862/13-100-0006. 

 

3.3.3 Safety Conclusion 

 

The AE profile of brimonidine tartrate 0.025% ophthalmic solution was comparable to that of the 

vehicle. The reviewer identified no solid evidence indicating redness rebound in the brimonidine 

group. Therefore, in terms of AE reporting and redness rebound, brimonidine tartrate 0.025% 

ophthalmic solution appeared safe; however, deference is made to the FDA medical reviews for 

a comprehensive safety evaluation.   

 

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS 
 

The investigator-assessed ocular redness at Visit 1(the common primary endpoint in the two 

pivotal studies) was analyzed across subgroups defined by age (< 65 years or ≥ 65 years), 

gender, race, or iris color. Due to limited sample sizes, the subgroup analyses were performed on 

the pooled data from Studies 15 and 05. Considering that the efficacy conclusion on this 

endpoint was consistent between the studies, the pooling may be considered reasonable. 

However, the results on the pooled data may need to be interpreted with caution.  

 

For each subgroup, the two treatment groups were compared using the same model used in the 

primary analysis: A Mixed-Effect Model Repeated Measure (MMRM) model with treatment, 

time point, treatment by time point interaction, and the baseline (pre-instillation) redness score.  
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Table 17 shows the estimates of the average ocular redness score over the post-instillation time 

points at Visit 1 for each subgroup. The treatment difference in the average ocular redness score 

was statistically significant (p-value < 0.0001) for all subgroups in favor of the brimonidine 

group. The results identified no remarkable subgroup difference. However, the treatment 

difference was slightly larger in the subgroup of age ≥ 65 years compared to the subgroup of age 

< 65 years (-1.39 vs. -1.05), in the White subjects compared to the Black subjects (-1.10 vs. -

0.89), and in the subjects with brown iris compared to the subjects with blue iris (-1.15 vs. -

0.94). See Figure 5 for the treatment difference at each individual post-instillation time point for 

each subgroup.  

 
Table 17: Average ocular redness score over the post-instillation time points at Visit 1 by subgroups 

 
 

The pooled data included only one American Indian or Alaskan Native and only one Asian. In 

terms of iris color, only one subject had black iris. Thus, analyses for these subgroups were not 

feasible. A total of 12 and 10 subjects had green and hazel iris, but the MMRM models for these 

subgroups did not converge due to insufficient sample sizes.  

 

4.1 Other Special/Subgroup Populations 

 

No other subgroups were analyzed. 
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Figure 5: Treatment difference in ocular redness score at Visit 1 by subgroups 

 
† Treatment Difference (brimonidine tartrate 0.25% - Vehicle) was estimated from the MMRM models. The vertical bars 

are 95% confidence intervals obtained from the MMRM models. 

 

 

5 SUMMARY AND CONCLUSIONS 
 

5.1 Statistical Issues  

 

No major statistical issues were found that can impact the overall conclusions.  

 

5.2 Collective Evidence 
 

In the two pivotal studies, Studies 15 and 05, ocular redness was assessed by the investigator at 

5, 15, 30, 60, 90, 120, 180, and 240 minutes after investigational drug instillation at Visit 1. The 

treatment differences (brimonidine - vehicle) in the average redness score over the post-

instillation time points were statistically significant (p-value < 0.0001): -1.36 [95% CI:(-1.57, -

1.16)] in Study 15 and -0.87 [95% CI:(-1.12, -0.61)] in Study 05. The treatment difference at 

each individual post-instillation time point was also statistically significant (p-value < 0.0001) 

for both studies. In Study 15, the minimum difference was -1.05 [95% CI:(-1.28, -0.83)] at 240 

minutes and the maximum difference was -1.49 [95% CI:(-1.72, -1.26)] at 5 minutes. In Study 

05, the minimum difference was -0.78 [95% CI:(-1.04, -0.51)] at 90 minutes and the maximum 

difference was -0.95 [95% CI:(-1.22, -0.68)] at 30 minutes. 

 

Statistically significant differences were also observed in the analysis of subject-assessed ocular 

redness recorded in diaries. In Study 15, the treatment difference in the daily-average post-dose 

ocular redness score was -0.86 [95% CI: (-1.31, -0.40)] over the first 2 weeks of the dosing 

period and -0.91 [95% CI: (-1.33, -0.50)] over the next 2 weeks. In Study 05, the treatment 
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difference was -1.00 [95% CI: (-1.46, -0.54)] and -0.83 [95% CI: (-1.28, -0.38)] in the first 2 

weeks and the next 2 weeks, respectively.  

 

The analysis of investigator-assessed ocular redness at Visits 2 and 3 supports the treatment 

benefit of brimonidine tartrate 0.025%. In Study 15, the treatment difference at 5 minutes post 

instillation was -0.66 [95% CI:(-0.94, -0.39)] for Visit 2 and -0.73 [95% CI: (-0.93, -0.53)] for 

Visit 3. In Study 05, the treatment difference at 1 minute post instillation was -0.62 [95% CI: (-

0.83, -0.41)] for Visit 2 and -0.64 [95% CI: (-0.85, -0.43)] for Visit 3; the treatment difference at 

5 minutes was -0.78 [95% CI: (-1.03, -0.54)] for Visit 2 and -0.84 [95% CI: (-1.05, -0.63)] for 

Visit 3.  

 

In terms of safety evaluation, brimonidine and vehicle groups had comparable AE profiles. In 

addition, there was no solid evidence indicating redness rebound in the brimonidine groups.  
 

5.3 Conclusions and Recommendations 

 

Brimonidine tartrate 0.025% ophthalmic solution was shown to be superior to the vehicle in the 

relief of ocular redness. The statistical analysis results provided adequate evidence of efficacy to 

support an approval of Brimonidine tartrate 0.025% ophthalmic solution for an indication of 

relief of ocular redness due to minor irritation.  
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APPENDICES  
 

Appendix A. Supportive Efficacy Analyses 

 
Table 18: Average ocular redness score over post-instillation time points (ITT with Observed Data) 

 
Brimonidine† Vehicle Difference (95% CI) p-value 

Study 11-100-0015 

 Average ocular redness (SD) 0.31 (0.060) 1.67 (0.086) -1.36 (-1.57, -1.15) <.0001 

 Average change from Baseline (SD) -1.56 (0.060) -0.20 (0.086) -1.36 (-1.57, -1.15) <.0001 

Study 861/13-100-0005 

 Average ocular redness (SD) 0.62 (0.074) 1.49 (0.105) -0.87 (-1.12, -0.61) <.0001 

 Average change from Baseline (SD) -1.16 (0.074) -0.30 (0.105) -0.87 (-1.12, -0.61) <.0001 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group, SD: Standard deviation. 

Source: Tables 14.2.1.2 of the clinical study report for Study 11-100-0015 and Tables 14.2.1.2 of the clinical study report for 

Study 861/13-100-0005. 

 

 
Table 19: Average ocular redness score over post-instillation time points (PP with Observed Data) 

 
Brimonidine† Vehicle Difference (95% CI) p-value 

Study 11-100-0015 

 Average ocular redness (SD) 0.36 (0.077) 1.67 (0.099) -1.30 (-1.55, -1.06) <.0001 

 Average change from Baseline (SD) -1.52 (0.077) -0.21 (0.099) -1.30 (-1.55, -1.06) <.0001 

Study 861/13-100-0005 

 Average ocular redness (SD) 0.64 (0.080) 1.51 (0.110) -0.87 (-1.14, -0.60) <.0001 

 Average change from Baseline (SD) -1.15 (0.080) -0.28 (0.110) -0.87 (-1.14, -0.60) <.0001 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group, SD: Standard deviation. 

Source: Table 14.2.1.3 of the clinical study report for Study 11-100-0015 and Table 14.2.1.3 of the clinical study report for Study 

861/13-100-0005. 

 

 

 
Table 20: Mean ocular redness score assessed by subjects in diaries (ITT with observed data) 

 
Brimonidine† Vehicle Difference (95% CI) p-value 

Study 11-100-0015 

   Visit 1- Visit 2 

      Average Pre-Dose Score 1.00 (0.858) 1.53 (1.023) 
  

      Average Post-Dose Score 0.51 (0.648) 1.35 (1.032) 
  

      Average Post-Dose Score: LS Mean* 0.52 (0.135) 1.38 (0.188) -0.86 (-1.32, -0.41) 0.0002 

   Visit 2- Visit 3     

      Average Pre-Dose Score 1.00 (0.811) 1.53 (0.925) 
  

      Average Post-Dose Score 0.43 (0.594) 1.36 (0.932) 
  

      Average Post-Dose Score: LS Mean* 0.44 (0.132) 1.38 (0.178) -0.95 (-1.38, -0.51) <.0001 
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Brimonidine† Vehicle Difference (95% CI) p-value 

Study 861/13-100-0005 

   Visit 1- Visit 2 

      Average Pre-Dose Score 1.52 (0.857) 1.83 (0.975) 
  

      Average Post-Dose Score 0.84 (0.853) 1.84 (0.844) 
  

      Average Post-Dose Score: LS Mean* 0.85 (0.136) 1.85 (0.190) -1.00 (-1.46, -0.54) <.0001 

   Visit 2- Visit 3     

      Average Pre-Dose Score 1.45 (0.811) 1.59 (1.012) 
  

      Average Post-Dose Score 0.78 (0.812) 1.61 (0.907) 
  

      Average Post-Dose Score: LS Mean* 0.80 (0.138) 1.63 (0.195) -0.83 (-1.29, -0.36) 0.0005 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group.  

*  LS Means were estimated from the MMRM models 

Source: Table 14.2.2.2 of the clinical study report for Study 11-100-0015 and Table 14.2.2.2 of the clinical study report 

for Study 861/13-100-0005. 

 

 
Table 21: Mean ocular redness score assessed by subjects in diaries (PP with observed data) 

 
Brimonidine† Vehicle Difference (95% CI) p-value 

Study 11-100-0015 

   Visit 1- Visit 2 

      Average Pre-Dose Score 0.99 (0.848) 1.57 (0.987) 
  

      Average Post-Dose Score 0.43 (0.666) 1.38 (1.021) 
  

      Average Post-Dose Score: LS Mean* 0.43 (0.160) 1.42 (0.205) -0.99 (-1.50, -0.48) 0.0002 

   Visit 2- Visit 3     

      Average Pre-Dose Score 0.98 (0.774) 1.60 (0.907) 
  

      Average Post-Dose Score 0.40 (0.553) 1.42 (0.927) 
  

      Average Post-Dose Score: LS Mean* 0.41 (0.141) 1.43 (0.180) -1.02 (-1.47, -0.58) <.0001 

Study 861/13-100-0005 

   Visit 1- Visit 2 

      Average Pre-Dose Score 1.48 (0.882) 1.82 (1.001) 
  

      Average Post-Dose Score 0.86 (0.877) 1.84 (0.866) 
  

      Average Post-Dose Score: LS Mean* 0.87 (0.146) 1.84 (0.200) -0.97 (-1.46, -0.49) <.0001 

   Visit 2- Visit 3     

      Average Pre-Dose Score 1.43 (0.827) 1.59 (1.012) 
  

      Average Post-Dose Score 0.80 (0.824) 1.61 (0.907) 
  

      Average Post-Dose Score: LS Mean* 0.82 (0.143) 1.63 (0.197) -0.81 (-1.28, -0.33) 0.0009 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group.  

*  LS Means were estimated from the MMRM models 

Source: Table 14.2.2.3 of the clinical study report for Study 11-100-0015 and Table 14.2.2.3 of the clinical study report for Study 

861/13-100-0005. 
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Appendix B. Summary of TEAE 
 

Table 22: Summary of Ocular TEAE 

 
All    Brimonidine†   Vehicle 

 
Events Subjects   Events Subjects   Events Subjects 

Study 11-100-0015 

  Safety Population N = 57  N = 38  N = 19 

  Total Number of Ocular TEAEs 15 13 (22.8%)   11 10 (26.3%)   4 3 (15.8%) 

  Preferred Term 

    Conjunctival haemorrhage 1 1 (1.8%)   1 1 (2.6%)   0 0 (0.0%) 

    Dry eye 3 3 (5.3%)   3 3 (7.9%)   0 0 (0.0%) 

    Eye discharge 1 1 (1.8%)   1 1 (2.6%)   0 0 (0.0%) 

    Eye irritation 3 2 (3.5%)   1 1 (2.6%)   2 1 (5.3%) 

    Eye pain 1 1 (1.8%)   1 1 (2.6%)   0 0 (0.0%) 

    Visual acuity reduced 1 1 (1.8%)   1 1 (2.6%)   0 0 (0.0%) 

    Instillation site irritation 1 1 (1.8%)   1 1 (2.6%)   0 0 (0.0%) 

    Instillation site pain 4 4 (7.0%)   2 2 (5.3%)   2 2 (10.5%) 

 

Study 861/13-100-0005 

  Safety Population N = 60  N = 40  N = 20 

  Total Number of Ocular TEAEs 4 4 (6.7%)   4 4 (10.0%)   0 0 (0.0%) 

  Preferred Term 

    Eye pruritus 1 1 (1.7%)   1 1 (2.5%)   0 0 (0.0%) 

    Foreign body sensation in eyes 1 1 (1.7%)   1 1 (2.5%)   0 0 (0.0%) 

    Lacrimation increased 1 1 (1.7%)   1 1 (2.5%)   0 0 (0.0%) 

    Pain 1 1 (1.7%)   1 1 (2.5%)   0 0 (0.0%) 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group. 

* AE: Adverse Event, TEAE: Treatment-Emergent Adverse Event. 

Source: Table 17 of the clinical study report for Study 11-100-0015 and Table 12-4 of the clinical study report for Study 861/13-

100-0005. 

 

 
Table 23: Summary of Non-Ocular TEAE 

 
All   Brimonidine†   Vehicle 

 
Events Subjects   Events Subjects   Events Subjects 

Study 11-100-0015 

  Safety Population N = 57  N = 38  N = 19 

  Total Number of Non-Ocular TEAEs 15 12 (21.1%)   10 8 (21.1%)   5 4 (21.1%) 

  Preferred Term 

    Nasopharyngitis 4 4 (7.0%)   2 2 (5.3%)   2 2 (10.5%) 

    Pneumonia bacterial 1 1 (1.8%)   0 0 (0.0%)   1 1 (5.3%) 

    Rhinitis 1 1 (1.8%)   1 1 (2.6%)   0 0 (0.0%) 

    Foot fracture 1 1 (1.8%)   1 1 (2.6%)   0 0 (0.0%) 
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All   Brimonidine†   Vehicle 

 
Events Subjects   Events Subjects   Events Subjects 

    Laceration 1 1 (1.8%)   1 1 (2.6%)   0 0 (0.0%) 

    Tooth fracture 1 1 (1.8%)   1 1 (2.6%)   0 0 (0.0%) 

    Osteoarthritis 1 1 (1.8%)   1 1 (2.6%)   0 0 (0.0%) 

    Headache 2 2 (3.5%)   0 0 (0.0%)   2 2 (10.5%) 

    Asthma 1 1 (1.8%)   1 1 (2.6%)   0 0 (0.0%) 

    Nasal discomfort 1 1 (1.8%)   1 1 (2.6%)   0 0 (0.0%) 

    Tooth extraction 1 1 (1.8%)   1 1 (2.6%)   0 0 (0.0%) 

 

Study 861/13-100-0005 

  Safety Population N = 60  N = 40  N = 20 

  Total Number of Non-Ocular TEAEs 7 7 (11.7%)   6 6 (15.0%)   1 1 (5.0%) 

  Preferred Term 

    Abdominal discomfort 1 1 (1.7%)   1 1 (2.5%)   0 0 (0.0%) 

    Bronchitis 1 1 (1.7%)   1 1 (2.5%)   0 0 (0.0%) 

    Nasopharyngitis 1 1 (1.7%)   1 1 (2.5%)   0 0 (0.0%) 

    Ligament sprain 1 1 (1.7%)   1 1 (2.5%)   0 0 (0.0%) 

    Muscle strain 1 1 (1.7%)   1 1 (2.5%)   0 0 (0.0%) 

    Temporomandibular joint syndrome 1 1 (1.7%)   1 1 (2.5%)   0 0 (0.0%) 

    Nasal congestion 1 1 (1.7%)   0 0 (0.0%)   1 1 (5.0%) 

† Brimonidine: brimonidine tartrate 0.025% ophthalmic solution group. 

* AE: Adverse Event, TEAE: Treatment-Emergent Adverse Event. 

Source: Table 18 of the clinical study report for Study 11-100-0015 and Table 12-3 of the clinical study report for Study 861/13-

100-0005. 
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