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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

1. Summary 

Elevated intraocular pressure (IOP), if untreated will result in damage to the nerve fiber layer of the eye and 
subsequent loss of visual fields.  NDA 211911 Durysta (bimatoprost implant) is submitted via the 505(b)(1) 
regulatory pathway and cross references the applicant’s previously approved NDAs, NDA 21-275 Lumigan 
(bimatoprost ophthalmic solution) 0.03% and NDA 22-184 Lumigan (bimatoprost ophthalmic solution) 0.01%, 
approved in the Unites States in March 2001 and August 2010, respectively. 

Durysta (bimatoprost implant) is a biodegradable, sustained-release, preservative-free bimatoprost implant that 
is preloaded into a single-use applicator for administration into the anterior chamber (AC). The implant was 
designed to lower intraocular pressure (IOP) by providing  sustained release of bimatoprost to 
the AC of the eye , for most patients, the implant provides effective IOP reduction for 

(b) (4)

greater than 12 weeks, but less than 16 weeks. The proposed indication is for the reduction of IOP in patients 

(b) (4)

with open-angle glaucoma or ocular hypertension in patients 18 years or older. Throughout this review, the 
product is alternately referred to as Durysta, Bimatoprost SR, and bimatoprost intracameral implant. 

2. Benefit-Risk Assessment Framework 

Benefit-Risk Integrated Assessment 
The data contained in this submission establishes the efficacy of Bimatoprost SR 10 mcg when 
given as an intracameral injection. The implant for most patients provides a significant lowering 
of intraocular pressure for greater than 12, but less than 16 weeks. Studies #192024-091 and 
#192024-92 demonstrated that the IOP lowering ability of Bimatoprost SR was not inferior to 
the amount of IOP lowering achieved by timolol maleate ophthalmic solution 0.5%. 

The safety profile of Bimatoprost SR is similar to other marketed topical prostaglandin 
analogues with the exception of an increased risk of corneal endothelial cell loss (38%). After 
corneal endothelial cell loss, the most common ocular adverse events are conjunctival/ocular 
hyperemia (27%) and foreign body sensation, eye pain, photophobia, conjunctival hemorrhage, 
eye irritation, dry eye, intraocular pressure increase, and vision blurred (5 - 10%). 

Based on currently available information, the benefit/risk of Bimatoprost SR for the treatment of 
elevated IOP in open-angle glaucoma or ocular hypertension is favorable only for a single implant 
administration per eye. The increased risk of corneal endothelial cell loss seen with the 15 mg 
implant and seen after second implants limits the use to only the 10 mcg product and only to a 
single administration. Bimatoprost SR should not be used in patients with corneal endothelial cell 
dystrophy (e.g., Fuch’s Dystrophy) given its increased risk of corneal endothelial cell loss and 
should be used with caution in patients with limited corneal endothelial cell reserve.  Repeat 
injections are not supported by the submitted data.  Further investigations will be needed to 
identify circumstances in which a second implant can be administered to an individual eye. 

Reference ID: 4570017Reference ID: 4572288 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 2 119 11 DURYSTA (bimatoprost implant) for intracameral administration 

Benefit-Risk Dimensions 

Dimension Evidence and Uncertainties 

• Glaucoma is a life-long progressive disease t hat is characterized by 
irreversible damage to the optic nerve and corresponding loss of visual field. One 
of the primary risk factor is e levated intraocular pressure (IOP). 

• There are many ophthalmic drug products approved for lowering intraocular pressure 
in patients with open-angle glaucoma and ocular hypertension. These treatments 
include beta-adre nergic a ntagonists (beta-blockers), alpha-adre nergic agonists, 
parasympathomimetic (miotic) agents, carbonic anhydrase inhibitors, and 
prostaglandin analogues. These products must be administered at least once per day. 

• Clinically s ignificant reductions (5-8 mm Hg) in IOP measured at multiple t ime 
points was demonstrated in studies #192024-091 and #192024-92. 

• The risk for using this drug is consistent with currently U.S. marketed 
prostaglandin analogues with t he exception of increased loss of corneal 

endothelial cells. There is significant corneal e ndothelial cell loss with the use of 
t he 15 mcg product and with repeat injections of either product. 

• The applicant should investigate conditions in which additional cycles of 
implantation could safety be given. A new clinical study results demonstrating 
no s ignificant endothelial cell loss after at least t hree implantations is 
recommended. 

Conclusions and Reasons 

Lowering intraocular pressure is currently t he only 
modifiable factor for preserving visual function in patients 

with glaucoma and ocular hypertension. 

Compliance with topical ophthalmic drop administration is 
a significant problem leading to inadequate treatment m 

Studies #192024-091 and #192024-92 demonstrated that 
Bimatoprost SR 15 mcg a nd 10 mcg were non-inferior to 
t he active-control, t imolol maleate ophthalmic solution 
0.5% a nd lowered intraocular pressure by a cl inically 

s i nificant amount. 

The safety database contained in this application 
established t he safety of Bimatoprost SR 10 mcg 
intracameral injection administered once. Repeat 
injections are not supported by t he submitted data. 

Routine monitoring a nd reporting of all adverse events a re 
adequate. 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

3. Background 
In July 2010, IND 108324 for bimatoprost SR (sustained release) was submitted to the FDA with the target 
indication of lowering IOP in patients with glaucoma or OHT. Two adequate and well controlled studies 
designed to support the initial marketing application (Studies 192024-091 and 192024-092) were initiated in 
late 2014. 

An End-of-Phase 2 meeting was held in February 2014, to obtain feedback on the proposed clinical study 
designs as well as nonclinical and clinical programs to support registration. In the meeting, Allergan reached 
agreement on the Phase 3 study design including the population, primary efficacy endpoints and analyses, 
safety assessments, and study duration. These agreements were incorporated into the protocols for Studies 
192024-091 and 192024-092. To establish substantial evidence of efficacy, 2 Phase 3 noninferiority studies 
against topical timolol twice daily as the comparator was deemed acceptable.    

The statistical analysis plans for Studies 192024-091 and 192024-092 were submitted for review and comment 
in June 2016. The FDA indicated that a claim of superiority would need to show a clinically and statistically 
significant difference in favor of Bimatoprost SR at all 6 timepoints measured in the primary efficacy analysis. 
The final analysis plan for Study 192024-091, also representative of the identical plan for Study 192024-092, 
was submitted to IND 108324 on 24 April 2018. 

A pre-NDA meeting (NDA 211911) was held in December 2018, wherein agreement was obtained regarding 
the format and content of the US marketing application.  Agreement was also obtained on the information to be 
included in the Day 120 Safety Update.  Bimatoprost SR has not been licensed or marketed in any country. 

There are many ophthalmic drug products approved for lowering intraocular pressure in patients with 
open-angle glaucoma and ocular hypertension. These treatments include beta- adrenergic antagonists 
(beta-blockers), alpha-adrenergic agonists, parasympathomimetic (miotic) agents, carbonic anhydrase 
inhibitors, and prostaglandin analogs. 

Pharmacologic Class Trademark Active Ingredient 
Alpha-2 agonist Alphagan Brimonidine tartrate 
Beta-adrenergic antagonist Betoptic Betaxolol hydrochloride 
Beta-adrenergic antagonist Ocupress Carteolol hydrochloride 
Beta-adrenergic antagonist Betagan Levobutanol hydrochloride 
Beta-adrenergic antagonist Optipranolol Metipranolol 
Beta-adrenergic antagonist Betimol Timolol hemihydrate 
Beta-adrenergic antagonist Timoptic, Timoptic XE, Istalol Timolol maleate 
Carbonic anhydrase inhibitor Diamox Acetazolamide 
Carbonic anhydrase inhibitor Neptazane Methazolamide 
Carbonic anhydrase inhibitor Azopt Brinzolamide 
Carbonic anhydrase inhibitor Trusopt Dorzolamide 
Cholinergic agonist Pilocarpine HS, Isoptocarpine Pilocarpine hydrochloride 
Prostaglandin analog Lumigan Bimatoprost 

CDER Cross Discipline Team Leader Review Template 
Version date: October 10, 2017 for all NDAs and BLAs 4 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

Pharmacologic Class Trademark Active Ingredient 
Prostaglandin analog Xalatan Latanoprost 
Prostaglandin analog Travatan, Izba Travoprost 
Prostaglandin analog Zioptan Tafluprost 
Rho kinase inhibitor Rhopressa Netarsudil 
Other Rescula Unoprostone isopropyl 

In addition, there are multiple combinations of the active ingredients listed above. 

4. Product Quality  
The drug product DURYSTA (bimatoprost implant), 10 mcg is a biodegradable, sustained-release, 
preservative-free bimatoprost intracameral implant. The drug product is preloaded into a single-use applicator. 
The applicator is packaged with desiccant in a laminated aluminum foil pouch. The pouched applicator is 

(b) (4) (b) (4)placed in a  tray with lid then packaged in a  carton. The product is 
reviewed as a drug per 21 CFR 200.50. 

DRUG SUBSTANCE 
USAN/INN: Bimatoprost 

Chemical Name: (Z)-7-[(1R, 2R, 3R, 5S)-3, 5-dihydroxy-2-[(1E, 3S)-3-hydroxy-5-phenyl-1
pentenyl]cyclopentyl]-N-ethyl-5-heptenamide 

Structure: 

Molecular Formula of API: C25H37NO4 
Molecular Weight: of API: 415.57 

Table 1 Bimatoprost Drug Substance Specification 
Test Acceptance Criteria Method 

Physical characteristics 
Physical appearance White to off-white powder Visual 

Identity tests 
IR Conforms to standard USP <197> / Ph Eur 2.2.24 

CDER Cross Discipline Team Leader Review Template 
Version date: October 10, 2017 for all NDAs and BLAs 5 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

Test Acceptance Criteria Method 
HPLC retention time Retention time conforms to 

standard HPLC 

Purity tests 
Physical purity 

Residue on ignition NMT % (w/w) USP <281> / Ph Eur 2.4.14 
Chemical purity 

Optical rotation to degrees s.f.a.b. USP <781> / Ph Eur 2.2.7 
Residual solvents 

NMT % w/w 
NMT % w/w 

GC Headspace 

Related compounds HPLC 
Individual unspecified impurity NMT % w/w 

NMT % w/w 
NMT % w/w 
NMT % w/w 

NMT % w/w 

NMT % w/w 
Total impurities NMT % w/w 

Other 
Water Content NMT % w/w USP <921> / Ph Eur 2.5.12.A 
Bacterial Endotoxin NMT EU/mg USP <85> / Ph Eur 2.6.14 
Microbial Enumeration TYMC NMT CFU/g 

TAMC NMT CFU/g 
USP <61> / Ph Eur 2.6.12 

Assay 
(weight % on volatiles corrected basis) – % w/w s.f.a.b. HPLC 

(b) (4)

(b) (4)

(b) 
(4)

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)

s f.a.b. = Solvent free anhydrous basis 
Source: Module 3.2.S.4.1 

DRUG PRODUCT 
Bimatoprost SR consists of bimatoprost in a solid polymer sustained-release drug delivery system. Bimatoprost SR 

(b) (4)implant is preloaded into a single-use applicator, , to facilitate injection of the 
rod-shaped implant directly into the anterior chamber of the eye. 

CDER Cross Discipline Team Leader Review Template 
Version date: October 10, 2017 for all NDAs and BLAs 6 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

Components and Quantitative Composition of Bimatoprost SR Implant 

Concentration
Component Function Quality Standard 

% w/w µg/Dose 
Bimatoprost Drug substance In-housea 10 

Poly (D,L-lactide) 
In-house 

Poly (D,L-lactide
co-glycolide) 

In-house 

Poly (D,L-lactide) 
Acid End 

In-house 

Polyethylene 
Glycol 3350 

USP 

Total 100 
a Per Type II DMF . 
b 

Source: Module 3.2.P.1 

Specification for the Drug Product, 10 µg 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)(b) (4)

(b) (4)

(b) (4)

Test Acceptance Criteria Method 
White to off-white rod-shaped implant. The Physical Appearance Visual 
implant is present and contained in an 
applicator that is sealed in a foil pouch with 
desiccant. 

Bimatoprost Identity a Positive for bimatoprost HPLC/UV TLC 
Bimatoprost Potency (µg) (b) (4)  – (b) (4) HPLC/UV
 

Bimatoprost Impurities (%
 
LS) Specified and Identified:
 

(b) (4) HPLC/UV NMT 
NMT 

Any Individual Unspecified Impurity NMT 
Total Impurities NMT 
Foreign Particulates/ Insoluble ≥ 10 µm: NMT Light Obscuration
 
Particulate Matter
 ≥ 25 µm: NMT USP <788> 
(particles/mg) 

(b) 
(4)

(b) (4)

Actuation Force (applicator (b) 
(4) - (b) 

(4) Force
 
only) (pound force)
 
Pouch Integrity Creep Test psi for (b) 

(4)
(b) 
(4) sec. Pressure 

CDER Cross Discipline Team Leader Review Template 
Version date: October 10, 2017 for all NDAs and BLAs 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (birnatoprost implant) for intracameral administration 

Meets Compendia! Requirements HPLC/U Content Unifomuty a 
VUSP% Label Strength (LS) Acceptance 


Value (AV) 
 <905> 
AV Level 2 : NMT (ifnot passing LI) 
Av Level 1: NM~rb) < 

4! 
USP <71>Sterility (Implant) Meets Compendia! Requirements 

USP <71>Sterility (Needle) Meets Compendia! Requirements 

USP <85> Bacterial Endotoxins Test '[~lNMT <41 
(Implant) (EU/implant) 

USP <85> 
(Needle) (EU/needle) 
Bacterial Endotoxins Test NMT m 
Drng Release (% LS) Day l: cj~~% 
Level L l (n =12) Day 14: (bH4!% released 


Day 28: NLTtru% released 


The average value of the 24 units (Ll+L2) lies 

within the Ll ranges. No individual value (n = 24) 

lies outside the following ranges: 

Dayl: NMT 14!% released 


Level L2 (n = 12) Day 14: (bH4!% released 

Day 28: NLT ~l% released 


The average value ofthe 48 units (Ll+L2+L3) lies 

within the Ll ranges. 

Not more than 2 of the 48 units are outside the 

following ranges: 


HPLC/UV
Day 1: NMT l~~% released 
Day 14: (b)(-4!% released 
Day 28: NLT <~>% released 

Level L3 (n =24) 
No individual value (n = 48) is outside the 
following ranges: 
Dayl: NMT 14l% released 
Day 14: (b)(-4!% released 
Day 28: NLT <~>% released 

•Test performed at release only. 
Source: Module 3.2.P.5.1 

CONTAINER CLOSURE SYSTEM 
Bimatoprost SR implant is packaged with desiccant in a laminated aluminum foil pouch designed to maintain 
sterility and protect the implant from humidity and contamination throughout the product's shelf life. <b><

4
I 

The pouched Bimatoprost SR applicator containing_the implant is placed in a 
(b><41,- ·ay an"'~h---.-~ --'"-h placed in a paperboard <b><4r cation. Each <bll4f catton- _d t-ti __ - d-and ' en 

""c-o-nt_a..,.m_s_o_n""'ly one set ofpouched Bimatoprost SR, ti·ay and llcl. 

CDER Cross Discipline Team Leader Review Template 

Version date: October 10, 2017 for all NDAs and BLAs 8 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (birnatoprost implant) for intracameral administration 

<bll4 
> Applicator 

The Bimatoprost SR implant is preloaded within (bfl4J the single-use applicator. The applicator is 
designed specifically to deliver the rod-shaped implant directly into the anterior chamber of the eye. The applicator 
contains a 28-gauge ultra-thin wall hypodennic needle lubricated with silicone. CbH-4! 

Figure 1 

(b)(4J 

Figure 2 Section View of Needle 

(b)(4f 

Source: Module 3.2.P.7 


Applicator Modifications (12/19/2019 amendment) 


In response to the FDA 
clarification request received 16 December 2019, Al ergan also confnms that the applicators used in the primaiy 
stability batches ai·e identical to those used in Phase 3 trials. 

CDER Cross Discipline Team Leader Review Template 

Version date: October 10, 2017 for all NDAs and BLAs 9 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (birnatoprost implant) for intracameral administration 

Note: The drng product is preloaded into a single-use applicator. The product is reviewed as a chu g per 21 CFR 
200.50. It is not a drng-device combination. The applicator redesign has been utilized by physicians in clinical 
trials and is acceptable. 

Phase 1/2: The (bJ<41 applicator was originally configured with a mG needle in Phase 1. During Phase 2, the 
applicator need e was updated to a smaller, 28 G needle, <bl <4J 

Phase 3 & Commercial: During the 192024-091 , 192024-092, 192024-093, and 192024-095 clinical studies, 
the applicator design was improved <bll4 

....___>' 

to facilitate scale-up of the applicator manufacturing process. 

Overview of ( b H4I Applicator Modifications 

Component Modification Phase 1 Phase2 

1-------+==(DJ~' -------+:~---------~,(b)l4) 

<41Gneedle 
Needle 

28Gneedle 
1-------l-------i(b)l4) 

(b)(4l 

Housing 

Safety Tab <bH4J color 

Blue color 

Button Gray color 
(b)(4f 

Nameplate 
Blue color 

Plunger St:raightffextured 

Phase 33 

(091/092) 

Phase 33 

(l>)('I) & 

Commercial 

a Minor "non-design" related differences between 091/092 and~H4j applicator include._____ .... registration stability (b><
4! for 

and a slightly different hue for the grey button. 

Source: Module 3.2.P.2. 

CDER Cross Discipline Team Leader Review Template 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (birnatoprost implant) for intracameral administration 

(b)(4J
The Bimatoprost SR implant is 

. In-process testin ofPhase 3 and Commercial products includes 

INSPECTIONAL ACTIVITIES 
The Office of Phannaceutical Manufacturing Assessment (OPMA) has issued an overall acceptable 
recommendation for all the facilities on 1-29- 2020. 

Facility name and Responsibilities andFEI Statusprofile code(s)address 
Drug product manufacturing. packaging.Allergan Pharmaceuticals, Ireland 
release and stability testing. II 356h Status: 

Pending
3002806285 Active

Castlebar Road , Westport, County Mayo, PAI 
Ireland, 

.-... NEC inspection on 12/08/2016, VA i. 
(bJ <4> Drug product L <b>~L II 

356h Status: Active 
Approve 

(b)(4I Based on
I Previous
Inspected on <b><4J, !\lo 483, 

History
classification 1s in-process. The 2n<1 
last inspection was onI Cb>14!, NAI. 

Analytical testing for polyethylene glycol-3350. 
II 356h Status: Active No 

Evaluation 
LCP (bJ <4I . excipient testing lab. It is for Necessary 
testing of a function excipient 

n~~testing for non-compendiaI excipients. NoII 56h Status: Active Evaluation 
Necessary

LCP ~· excipient testing lab 

Drug substance manufacturing, 
packaging, release testing. and stability 

Approve testing. 11DMF: <bf<4J 11356h Status: 
Based on

Active 
Previous 
History

CSN Inspected onf~(bJ\4f, NAI (DFR: 
Aoorove, Firm's El from (bH4I classified 
Drug substance microbial enumeration 
and bacterial endotoxins tests for Approve 
release and stability testing. II 356h Based on 
Status: Active Previous 

History 
f<bll4J inseected on <6><4~ . VAi with a 

NDA 211911 is recommended for approval from Product Quality perspective. 

CDER Cross Discipline Team Leader Review Template 

Version date: October 10, 2017for all NDAs and BLAs 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

5. Nonclinical Pharmacology/Toxicology 
From the original Nonclinical Pharmacology/Toxicology Review dated 02/27/2020: 

For systemic toxicology, safety pharmacology, genotoxicity assessment, and carcinogenicity studies, the 
Applicant relies on studies conducted for the approval of Lumigan (NDA 21-275), a topical ophthalmic  
formulation of bimatoprost, for which the Applicant has right of reference. The Applicant conducted primary 
pharmacology, ocular distribution and pharmacokinetics and ocular toxicology studies to support the new 
formulation and route of administration. 

Pharmacology 
 In normotensive cynomolgus monkeys, intracameral administration of the bimatoprost implant was most 

effective in reducing IOP compared to topical dosing. 
 In hypertensive monkeys, following intracameral administration of the bimatoprost implant, mean IOP 

reduction from week 1 to month 3 was 22 ± 5%. 
 In normotensive Beagle dogs, intracameral administration of the implant resulted in a dose-related 

reduction in IOP over 3 months. 
 In dogs, topical ocular administration of Lumigan followed by administration of bimatoprost 

intracameral implant resulted in a biphasic effect on episcleral venous pressure (EVP). Initially, an 
increase in EVP relative to the untreated fellow eye was followed by a slow decline with lower pressures 
in the treated eye than the untreated fellow right eye. 

 An additive ocular hypotensive effect was shown following administration of triple topical therapy and 
the bimatoprost intracameral implant in monkeys. 

 In normotensive dogs following selective laser trabeculoplasty (SLT), the bimatoprost insert was equally 
efficacious in lowering intraocular pressure (IOP) in both SLT treated eyes and contralateral SLT naïve 
eyes. 

Pharmacokinetics / Ocular Distribution 
 In dogs, when compared to topical administration, the bimatoprost intracameral implant achieved higher 

intraocular exposure in target tissues while achieving lower exposure in extra-ocular structures such as 
the eyelid margin, bulbar conjunctiva and periorbital fat. 

Toxicology 
 The Applicant conducted ocular toxicity studies of at least 6 to 12 months duration in 2 species 

(Cynomolgus monkeys and Beagle dogs). In cynomolgus monkeys, only the “Generation 1” implant 
was studied, which is not the “Generation 2” formulation proposed for approval; however, given the 
similarity in formulations and the relevance of results, the results are reviewed below. 

 In the cynomolgus monkey, corneal endothelial changes were observed at all implant sizes that were 
evaluated. The iridocorneal angle is narrower in monkeys than humans and therefore the implant often 
remained in contact with the corneal endothelium. It was hypothesized that chronic implant contact with 
the corneal endothelium may have contributed to injury. The bimatoprost implant is intended to 
immediately settle in the inferior anterior chamber (iridocorneal) angle following dosing in human 
patients, while avoiding contact with the corneal endothelium throughout the drug-release and implant-
erosion processes. 

CDER Cross Discipline Team Leader Review Template 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

	 In the dog, 3 intracameral administrations of up to 20μg/left eye was not associated with adverse 
toxicity. In dogs receiving the bimatoprost implant, minimal Schwalbe’s line cell/limbal endothelial cell 
hypertrophy and/or Schwalbe’s line cell/limbal endothelial cell hyperplasia and subendothelial/sub- 
Schwalbe’s line cell fibrillar matrix deposition were reported. 

6. Clinical Pharmacology 

From the original Clinical Pharmacology Review dated 12/16/2019: 

Since Bimatoprost SR is proposed to be administered via intracameral injection locally into the affected eye, 
efficacy is not related to systemic exposure of bimatoprost and its metabolites. Three clinical studies were 
conducted with Bimatoprost SR including 1 Phase 1/2 dose ranging study (192024-041D) and 2 pivotal Phase 3 
registration studies (192024-091 and 192024-092). The systemic pharmacokinetics (PK) of Bimatoprost SR was 
assessed in Study 192024-041D. In summary, data from patients treated with up to 2 administrations of 
Bimatoprost SR in Study 192024-041D showed that bimatoprost and bimatoprost acid plasma concentrations 
were measurable only sporadically, with no correlation to dose strength or generation of implant (Generation 1 
or Generation 2). In plasma, concentrations were below the lower limit of quantitation (0.001 to 0.005 ng/mL 
for bimatoprost and 0.01 to 0.05 ng/mL for bimatoprost acid) in the majority (≥ 91.6%) of the samples. The 
highest individual bimatoprost plasma concentration observed following administration of Bimatoprost SR 10 
μg was 42-fold lower than the mean blood maximum plasma concentration (Cmax 0.08 ng/mL) observed 
previously following once daily bilateral ocular administration of LUMIGAN 0.03% eyedrops for 14 days in 
healthy volunteers (LUMIGAN 0.03% label). 

7. Clinical Microbiology 
Not applicable.  This product is not an anti-infective. 

8. Clinical/Statistical- Efficacy 
From the original Medical Officer Review dated 2/20/2020: 

The table below lists the two clinical studies (192024-091 and 192024-092) that were reviewed to evaluate 
safety and efficacy of Bimatoprost SR implant. 

Study Design Key Entry Criteria Planned Number of subjects Duration 
192024-091 Multicenter, Randomized, 

Parallel group, Patient and 
Investigator masked 

Iridocorneal inferior angle ≥Shaffer Grade 3 
on gonioscopy, peripheral AC depth by Van 
Herick examination ≥1/2 corneal thickness, 
Hour 0 IOP ≥22mmHg and ≤32mmHg, Hour 
2 IOP ≥19mmHg and ≤32mmHg 

200 Bimatoprost SR 10 µg 
200 Bimatoprost SR 15 µg 
200 Timolol 0.5% drops 

Approx 20 
months 

192024-092 Same as -091 Same as -091 170 Bimatoprost SR 10 µg 
170 Bimatoprost SR 15 µg 
170 Timolol 0.5% drops 

Same as -091 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (birnatoprost implant) for intracameral administration 

Efficacy Results - Primary Endpoint 

Study 1: 192024-91 Mean IOP (mmHg) by Treatment Group and Treatment Difference in Mean IOP 
Bimatoprost SR 10 mcg versus Timolol 0.5% BID 

19 

18 

J: '"E5 17 
a. 
Q 

16 

-e-- BimSR 10 mcg - • - Timolol 
Baseline Baseline 

Houro Hour 2 Hour O Hour 2 
24.6 23.3 24.6 23.2 

(b)(4) 
17.9 

17.8 .. .. 17.7 ', 
.., ~',.,._17.5

' 
', 17.3 \ 17.6 ~ 


A 
'-.,_17.2 


"\ 
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16.4 

Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour O Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 
week 2 Week 6 week 12 Week 18 Week 22 Week 28 WeeK 34 Week 38 week 44 

SimSR 10mcgvs. Timolcl (9S'4 CI) (b)(4f Hour O -0.80 (-1.4'. -0.13) -0.84 {-1.4, . -0.21) -0.33 (-1.09. 0.43) 

Hour2 -090(·1.50. -031) -066 (-1.27. -004) .0 21 (·0.90.0.47) 


--~~~~~~~~~~~~~~~~~~~~~~~~~~... 

Study 2: 192024-92 Mean IOP (mmHg) by Treatment Group and Treatment Difference in Mean IOP 
Bimatoprost SR 10 mcg versus Timolol 0.5% BID 

19 r-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

18 

C\ 

l
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17 
0.. 
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-+- BimSR 1 O mcg - • - Timolol 
Baseline Baseline 

Hour O Hour 2 Hour O Hour 2 
2 4.3 23.2 24.5 23.4 

(b)(4) 

17.8 

17.5 ... P·~ 11.~' - P.' 
' 17.2... ',.11.2 "' 

17.1 

16.~ 16.~ 
16.S 16.5 

Hour o Hour 2 Hour o Hour 2 H our o H our 2 H our o Hour 2 Hour o Hour 2 Hour o Hour 2 Hour o Hour 2 Houl' o Hour 2 Hour o Hour 2 
W eek 2 W eek 6 W eek 12 W eek 18 W eek 22 Week 28 W eek 34 W eek 38 W eek 44 

BlmSR 10 mcg vs Tlmok>I (9S% C l) (bf(4JHOii 0 -0.S.S ( ·1 .29 . 0 14) -0.59 ( ·1.3 4, 0 .17) ·0.08 (-0.88, 0.73> 

HOil 2 -0.71 ( ·1.38, ·O.OS) -0.6 5 ( ·1.36, 0 .06) ·0 .3.4 (·1.11. 0.43) ---------------------------- 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (birnatoprost implant) for intracameral administration 

Study 1: 192024-91 Mean IOP (mmHg) by Treatment Group and Treatment Difference in Mean IOP -
Bimatoprost SR 15 mcg versus Timolol 0.5% BID 

19 
- B•mSR 1 Smog 

Baseline 
- "" - Tirnolol 

Baseline 
HowO Hour2 Hour 0 Hour 2 
14.a 13.S 24.5 23,2 

18 
17.8 

"' 
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tl.9 .. 
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(b)(4) 

c; ' , 
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Q 16.~ 1&.8 
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Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hou1 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 
Week 2 Week 6 Week 12 Week 18 Week 22 Week 28 Week 34 Week 38 Week 44 

BmSR 1$ mc:g YS 1lmc*:ll (9$'• Cl) 
HO\ll'O .099(·166, .0)21.061 (·125. 002) .041(·117 03&)

HOll'2 .0.86 (·1 47, .0.26) .0.54 (o1.16. 009) .070 (-1.40, .0.01) 


Study 2: 192024-92 Mean IOP (mmHg) by Treatment Group and Treatment Difference in Mean IOP
Bimatoprost SR 15 mcg versus Timolol 0.5% BID 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

Both Bimatoprost SR 15 mcg and 10 mcg dose strengths were considered to be clinically noninferior to timolol 
based on the prespecified definition for noninferiority (upper limit of the 95% CI ≤ 1.5 mm Hg for each of the 6 
primary timepoints [Hours 0 and 2 at Weeks 2, 6, and 12) and (upper limit of the 95% CI ≤ 1.0 mm Hg for 
majority of the 6 primary timepoints). 

Baseline mean IOP of the two treatment groups for both trials are similar. The mean IOP for Bimatoprost SR 
and timolol 0.5% are similar for both trials at all time points measured. Bimatoprost SR was not inferior 
compared to timolol BID dosing. 

IOP (mm Hg) Baseline and Change from Baseline in Study Eye at Weeks 2, 6, and 12 for Cycle 1 (Studies 
192024-091 and 192024-092, Pooled, ITT Population) 

192024-091 192024-092 
Visit Hour Bim 15 Bim 10 Tim Bim 15 Bim 10 Tim 

N=198 N=198 N=198 N=176 N=176 N=176 
Baseline 0 N 

Mean 
Std 

197 
24.8 
2.8 

198 
24.6 
2.7 

198 
24.6 
2.6 

176 
24.4 
2.5 

176 
24.3 
2.4 

175 
24.5 
2.5 

2 N 
Mean 
Std 

197 
23.6 
3.1 

198 
23.3 
3.1 

198 
23.2 
2.9 

176 
23.4 
2.8 

175 
23.2 
2.8 

175 
23.4 
3.1 

Week 2 0 N 
Mean Change 
Difference 
95% CI 

190 
-7.9 
-1.0 
-1.7,-0.3 

196 
-7.6 
-0.8 
-1.5,-0.1 

196 
-6.2 

170 
-7.9 
-0.8 
-1.5,-0.1 

172 
-7.6 
-0.6 
-1.3,0.1 

171 
-7.2 

2 N 
Mean Change 
Difference 
95% CI 

190 
-7.4 
-0.9 
-1.5,-0.3 

196 
-7.2 
-0.9 
-1.5,-0.3 

196 
-6.2 

170 
-7.7 
-1.1 
-1.8,-0.4 

171 
-7.3 
-0.7 
-1.4,-0.1 

171 
-6.7 

Week 6 0 N 
Mean Change 
Difference 
95% CI 

187 
-7.7 
-0.6 
-1.3,-0.0 

197 
-7.8 
-0.8 
-1.5,-0.2 

194 
-7.0 

171 
-7.6 
-0.5 
-1.2,0.3 

171 
-7.6 
-0.6 
-1.3,0.2 

167 
-7.3 

2 N 
Mean Change 
Difference 
95% CI 

186 
-7.2 
-0.5 
-1.2,0.1 

197 
-7.1 
-0.7 
-1.3,-0.0 

193 
-6.4 

171 
-7.7 
-1.1 
-1.8,-0.4 

170 
-7.2 
-0.7 
-1.4,-0.3 

167 
-6.7 

Week 12 0 N 
Mean Change 
Difference 
95% CI 

185 
-7.2 
-0.4 
-1.2,0.4 

192 
-7.0 
-0.3 
-1.1,0.4 

191 
-6.7 

168 
-7.2 
-0.4 
-1.2,0.4 

169 
-6.9 
-0.1 
-0.9,0.7 

165 
-7.0 

2 N 
Mean Change 
Difference 
95% CI 

183 
-7.1 
-0.7 
-1.4,-0.0 

192 
-6.3 
-0.2 
-0.9,0.5 

191 
-6.1 

168 
-7.1 
-0.8 
-1.6,0.0 

168 
-6.6 
-0.3 
-1.1,0.4 

165 
-6.4 

EFFICACY SUMMARY STATEMENT 
The primary efficacy endpoint for studies 192024-91 and 192024-92 were mean IOP measured at hours 0 and 2 
(weeks 2, 6 and 12) when compared to Timolol dosed BID which was intended to capture the peak and trough 
of Timolol dosed BID daily. 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

Both trials studied a Bimatoprost 15 mg and 10 mg sustained release dose.  The applicant has proposed 
marketing only the Bimatoprost SR 10 mg dose.  DURYSTA 10 mcg demonstrated an IOP reduction of 
approximately 6-8 mmHg in patients with a mean baseline IOP of 24.5 mmHg.  

9. Safety 
From the original Medical Officer Review dated 2/20/2020: 

Safety was evaluated in Studies 192024-091 and 192024-92 which were two multicenter, randomized, parallel-
group, patient- and efficacy evaluator-masked, active-controlled 20-month (including 8-month extended follow-
up) studies of Bimatoprost SR compared to twice daily topical timolol 0.5% drops, in patients with OAG or 
OHT. 

Summary of Duration of Exposure (Pooled 091 and 092 Phase 3 Studies, Analysis 1) 
Study Duration 

(DAYS) 
BimSR 15µg 

N=369 
BimSR 10µg 

N=374 
Tim BID 
N=370 

Mean (SD) 424 (185.4) 431 (185.0) 413 (188.0) 
Median 481 486 459 
Q1, Q3 266, 600 267, 602 239, 598 

Min, Max 8, 662 17, 715 16, 657 
Study duration = Date of study exit - Day 1 administration date + 1. If the date of exit is missing, the date of the last visit will be used.  
Source: ISS Table 3-1.1 

DEATHS 
There have been 3 patient deaths reported in these studies to date; 2 deaths in the Bimatoprost SR 15 μg group 
(cause of death was reported as left middle cerebral artery cerebrovascular accident due to atrial fibrillation and 
hypertension for 1 patient, and complications from bowel obstruction with torsion, which resulted in cardiac 
arrest for the other patient) and 1 death in the timolol group (cause of death was reported as head injury from a 
fall). None of the patient deaths were considered to be related to study treatment or procedures. 

SERIOUS ADVERSE EVENTS 
Ocular Serious AEs: (Pooled 091 & 092) 

AE dictionary: MedDRA Version 21.0,  Ocular AEs are AEs that are marked as 'ocular' on AE eCRF form. 
Patients are counted only once within each preferred term.  Source: ISS Table 4-11.1 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

DROPOUTS AND/OR DISCONTINUATIONS DUE TO ADVERSE EFFECTS 
Ocular AEs Leading to Study Discontinuations (Pooled 091 & 092 ) 

AE dictionary: MedDRA Version 21.0, Ocular AEs are AEs that are marked as 'ocular' on AE eCRF form. 
Patients are counted only once within each preferred term.  Source: ISS Table 4-12.1 

Ocular AEs Leading to Implant Removal: (Pooled 091 & 092) 

AE dictionary: MedDRA Version 21.0, Ocular AEs are AEs that are marked as 'ocular' on AE eCRF form. 
Patients are counted only once within each preferred term.  Source: ISS Table 4-14.1 

Across the pooled Phase 3 studies, ocular TEAEs leading to implant removal were reported in 7% (27/369) of 
study eyes in the Bimatoprost SR 15 mcg group and 3% (10/372) of study eyes in the Bimatoprost SR 10 mcg 
group. The most frequently reported TEAEs leading to implant removal were corneal endothelial cell loss, 
corneal edema, corneal touch, and product administered at inappropriate site. All other TEAEs leading to 
implant removal were reported by only 1 study eye per treatment group. 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

ANALYSIS OF SUBMISSION-SPECIFIC SAFETY ISSUES 
Corneal endothelial density (CECD) using specular microscopy was a special safety study performed during the 
clinical development program.  Specular microscopy was assessed by a central reader. 

The number of study eyes or pooled fellow eyes with a categorical percent loss from baseline in CECD is 
provided in the following table.  Overall mean percent loss in CECD was greatest in the study eyes of the 
Bimatoprost SR 15 mcg group and was higher in the study eyes of the Bimatoprost SR 10 mcg group compared 
to the study eyes of the timolol group. Corneal endothelial cell density loss of ≥ 10% was observed across all 
study eye and fellow eye groups and was most frequently observed in the Bimatoprost 15 mcg group.  This 
finding is likely within the error of measurement. Corneal endothelial cell density loss of ≥ 20% was most 
frequently observed in the study eyes of the Bimatoprost 15 mcg group, and incidence increased in Cycles 2, 3, 
and the extended safety follow-up compared to Cycle 1. Corneal endothelial cell loss of ≥ 20% was not 
observed in the study eyes of the Bimatoprost 10 mcg or timolol groups during Cycle 1. Corneal endothelial cell 
loss of ≥ 20% was observed from Cycle 2 onwards in study eyes of the Bimatoprost 10 mcg, though the 
frequency was lower than in study eyes of the Bimatoprost 15 mcg group. 

Specular Microscopy: Number (%) of Patient Eyes Categorical Changes in Endothelial Cell Density 
(Pooled 091 and 092) 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

As a risk mitigation measure in Study 192024-091 and 192024-092, patients that received Bimatoprost SR and 
experienced a significant adverse reaction, including central corneal endothelial cell decrease, could have the 
implant removed at the discretion of the investigator. As described in the study procedure manual, removal of 
the implants would be accomplished by the routine surgical procedure of anterior chamber washout, with or 
without use of viscoelastic material. 

The most frequently reported TEAEs leading to implant removal were corneal endothelial cell loss, corneal 
edema, corneal touch, and product administered at inappropriate site. All other TEAEs leading to implant 
removal were reported by only 1 study eye per treatment group. 

Subsequent Corneal Endothelial Surgeries 
Allergan is aware of 3 treated patients that subsequently had one or more corneal endothelial surgeries. Of these 
3 patients, corneal endothelial surgeries were reported in 2 (0.5%) patients receiving the 15 mcg dose strength 
and 1 (0.3%) patient receiving the 10 mcg dose strength: 

• Patient , Study 192024-091 – Bimatoprost SR 15 mcg 
• Patient , Study 192024-091 – Bimatoprost SR 15 mcg 
• Patient , Study 192024-091 – Bimatoprost SR 10 mcg 

(b) (6)

Safety Summary Statement 
After reviewing the submitted safety data, the Division’s Clinical Team has determined that the benefits of the 
implant outweigh the risks only for a single implantation of Durysta 10 mcg due to the adverse event of 
endothelial cell loss seen with repeat Durysta implantations.  

The etiology of the of the corneal endothelial cell loss is unclear. The loss is seen with both the 10 mcg and 15 
mcg with repeat injections in subjects with a range of baseline cell counts.  It is possible the loss is to due 
retained sustained-release polymer from the drug delivery system. 

Should the applicant wish to pursue labeling which provides for additional cycles of implantation, a criteria for 
re-implantation should be developed which would lead to no more than 10% baseline endothelial cell loss after 
three implantations in  ≥99% of subjects. The criteria should demonstrate that it leads to this reduced 
endothelial cell loss in a clinical trial. 

Bimatoprost SR should not be implanted in patients with corneal endothelial cell dystrophy (e.g., Fuch’s 
Dystrophy) given its increased risk of corneal endothelial cell loss and should be used with caution in patients 
with limited corneal endothelial cell reserve.      
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (birnatoprost implant) for intracameral administration 

10. Advisory Committee Meeting 

No Adviso1y Committee Meeting was held for this application. There were no issues that were thought to 
benefit from a discussion at an adviso1y committee meeting. 

11. Pediatrics 
Dmysta has an agreed PSP with a full waiver for all pediatric age groups. There is a small patient population 
that would be eligible for using this product, and the anesthesia necessruy to administer the product represents 
an unfavorable benefit to risk. The product was reviewed at the Pediati·ic Regulato1y Committee on 1/28/20. 

12. Other Relevant Regulatory Issues 

BIOSTATISTICS 

From the original Statistical Review dated 2/6/2020: 


The efficacy of Dmysta was evaluated in two identically designed pivotal clinical ti·ials: 192024-091 and 

192024-092. Retreatment were perfo1med at 16-week intervals (a total of 3 administrations) to maintain. All 

Hour 0 IOP examinations were scheduled at 0800 ± 1 hour; and Hour 2 IOP examinations occmTed 2 hours 

after the Hour 0 IOP exam. The protocol-defined success criteria for non-inferiority of each dose of 

Bimatoprost SR to timolol was that the upper liinit of the 95% Cls ru·ollild the difference in mean IOP values 

(Bimatoprost SR - timolol) was less than 1.5 llllllHg at all six time points for Weeks 2, 6, and 12. 


The two studies demonstrated that both doses ofBimatoprost SR (15 µg and 10 µ.g) were efficacious in reducing 

elevated intraoculru· pressure. As the lower dose group may have less safety concerns, the statistical reviewer 

recommended the approval ofBimatoprost SRl O µg for the reduction of elevated intraoculru· pressure (IOP) in 

patients with open angle glaucoma or ocular hype1iension. 


Ofnote in the ~phs below, the efficacy of the implant is significantly Ieduced by Week 15, 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

FINANCIAL DISCLOSURE 
The applicant has adequately disclosed financial arrangements with clinical investigators as recommended in 
the FDA guidance for industry on Financial Disclosure by Clinical Investigators.  There is no evidence to 
suggest that any of the investigators/sub-investigators had any financial interests or arrangements with the 
applicant. 

Covered Clinical Study (Name and/or Number): 192024-091 and 192024-092 
Was a list of clinical investigators provided: Yes X No  (Request list from 

Applicant) 

Total number of investigators identified: 240 

Number of investigators who are Sponsor employees (including both full-time and part-time 
employees): O 
Number of investigators with disclosable financial interests/arrangements (Form FDA 3455): 
13 

If there are investigators with disclosable financial interests/arrangements, identify the 
number of investigators with interests/arrangements in each category (as defined in 21 CFR 
54.2(a), (b), (c) and (f)): 

Compensation to the investigator for conducting the study where the value could be 
influenced by the outcome of the study: 0 

Significant payments of other sorts: 0 

Proprietary interest in the product tested held by investigator: 0 

Significant equity interest held by investigator in stock: 0 

Sponsor of covered study: 0 

Is an attachment provided with details 
of the disclosable financial 
interests/arrangements: 

Yes X No  (Request details from 
Applicant) 

Is a description of the steps taken to 
minimize potential bias provided: 

Yes X No  (Request information 
from Applicant) 

Number of investigators with certification of due diligence (Form FDA 3454, box 3) 227 

Is an attachment provided with the 
reason: 

Yes X No  (Request explanation 
from Applicant) 

OSI 
From the Office of Scientific Investigations (OSI) Clinical Inspection Summary dated 12/19/2019:  

Two clinical investigators, Drs. Evans and Bergstrom, were inspected in support of this NDA. 
Based on the results of these inspections, the studies (Protocols 192024-091 and 192024-092) 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration 

appear to have been conducted adequately, and the data generated by these sites and submitted by the applicant 
appear acceptable in support of the respective indication. 

DMEPA 
The Division of Medication Error Prevention and Analysis (DMEPA) finalized a review of originally proposed 
proprietary name, DURYSTA, and granted conditional acceptance on 8/2/2019.  Their proprietary name risk 
assessment did not find the name vulnerable to confusion that would lead to medication errors and did not 
consider the name promotional. 

DMEPA completed a labeling review of the originally submitted USPI and carton/container labeling on 
1/24/2020. 

OPDP 
The Office of Prescription Drug Promotion (OPDP) completed a review of the substantially complete labeling 
on 02/25/2020. 

DRISK 
The Division of Risk Management (DRISK) completed a review dated 03/03/2020.  The benefit-risk profile is 
favorable; therefore, a REMS is not necessary for this product to ensure that the benefits outweigh the risks. 

13. Patient Experience Data 
Patient Experience Data Relevant to this Application (check all that apply) 
√ The patient experience data that was submitted as part of the 

application include: 
Section where discussed, 
if applicable 

√ Clinical outcome assessment (COA) data 
□ Patient reported outcome (PRO) 
□ Observer reported outcome (ObsRO) 
√ Clinician reported outcome (ClinRO)  (Intraocular Pressure) Section 8 and 9 this 

review; Module 5 of 
application 

□ Performance outcome (PerfO) 
□ Qualitative studies (e.g., individual patient/caregiver interviews, 

focus group interviews, expert interviews, Delphi Panel, etc.) 
□ Patient-focused drug development or other stakeholder meeting 

summary reports 
□ Observational survey studies designed to capture patient experience 

data 
□ Natural history studies 
□ Patient preference studies (e.g., submitted studies or scientific 

publications) 
□ Other: (Please specify) 

□ Patient experience data that were not submitted in the application, but were 
considered in this review: 
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Deputy Division Director and Cross-Discipline Team Leader Review 
NDA 211911 DURYSTA (birnatoprost implant) for intracameral administration 

o 	 Input infonned from paiiicipation in meetings with patient 
stakeholders 

o 	 Patient-focused drng development or other stakeholder meeting 
summary repo1is 

o 	 Observational survey studies designed to capture patient 
experience data 

o 	 Other: (Please specify) 
Patient experience data was not submitted as paii of this application. D 

14. Regulatory Action 
NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration will be approved for single 
administrations to reduce intraocular pressure (IOP) in patients with open angle glaucoma (OAG) or oculai· 
hype1iension (OHT). There ai·e no recommended post mai·keting risk evaluation and management strategies 
(i.e., REMS) for this drng product. There are no additional proposed risk management actions except the usual 
post marketing collection and reporting of adverse experiences associated with the use of the drng product. 

DURYSTA (bimatoprost implant) for intracameral administration is an ophthalmic drng delive1y system for a 
single intracameral administration of a biodegradable implant. DURYSTA should not be readministered to an . 

4eye that received a prior DURYSTA. 	 CbH ! 

The etiology of the of the corneal endothelial cell loss is unclear. The loss is seen with both the 10 mcg and 15 
mcg with repeat injections in subjects with a range of baseline cell counts. It is possible the loss is to due 
retained sustained-release polymer from the diug delive1y system. 

Should the applicant wish to pursue labeling which provides for additional cycles of implantation, a criteria for 
re-implantation should be developed which would lead to no more than 10% baseline endothelial cell loss after 
three implantations in ~99% of subjects. The criteria should demonstrate that it leads to this reduced 
endothelial cell loss in a clinical trial. 

15. Labeling 

The agreed-upon labeling for NDA 211911 DURYSTA (bimatoprost implant) for intracaineral adininistration 
is included below. 

17 Page(s) of Draft [ al::>el ing liave t>een Witliliela in Full as !'A (CCI/TS) immeaiately following tliis 
page 
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	1. Summary 
	Elevated intraocular pressure (IOP), if untreated will result in damage to the nerve fiber layer of the eye and subsequent loss of visual fields.  NDA 211911 Durysta (bimatoprost implant) is submitted via the 505(b)(1) regulatory pathway and cross references the applicant’s previously approved NDAs, NDA 21-275 Lumigan (bimatoprost ophthalmic solution) 0.03% and NDA 22-184 Lumigan (bimatoprost ophthalmic solution) 0.01%, approved in the Unites States in March 2001 and August 2010, respectively. 
	Durysta (bimatoprost implant) is a biodegradable, sustained-release, preservative-free bimatoprost implant that is preloaded into a single-use applicator for administration into the anterior chamber (AC). The implant was 
	designed to lower intraocular pressure (IOP) by providing 
	 sustained release of bimatoprost to the AC of the eye 
	, for most patients, the implant provides effective IOP reduction for greater than 12 weeks, but less than 16 weeks. The proposed indication is for the reduction of IOP in patients with open-angle glaucoma or ocular hypertension in patients 18 years or older. Throughout this review, the product is alternately referred to as Durysta, Bimatoprost SR, and bimatoprost intracameral implant. 
	Figure
	Figure

	2. Benefit-Risk Assessment Framework 
	Benefit-Risk Integrated Assessment The data contained in this submission establishes the efficacy of Bimatoprost SR 10 mcg when given as an intracameral injection. The implant for most patients provides a significant lowering of intraocular pressure for greater than 12, but less than 16 weeks. Studies #192024-091 and #192024-92 demonstrated that the IOP lowering ability of Bimatoprost SR was not inferior to the amount of IOP lowering achieved by timolol maleate ophthalmic solution 0.5%. 
	The safety profile of Bimatoprost SR is similar to other marketed topical prostaglandin analogues with the exception of an increased risk of corneal endothelial cell loss (38%). After corneal endothelial cell loss, the most common ocular adverse events are conjunctival/ocular hyperemia (27%) and foreign body sensation, eye pain, photophobia, conjunctival hemorrhage, eye irritation, dry eye, intraocular pressure increase, and vision blurred (5 -10%). 
	Based on currently available information, the benefit/risk of Bimatoprost SR for the treatment of elevated IOP in open-angle glaucoma or ocular hypertension is favorable only for a single implant administration per eye. The increased risk of corneal endothelial cell loss seen with the 15 mg implant and seen after second implants limits the use to only the 10 mcg product and only to a single administration. Bimatoprost SR should not be used in patients with corneal endothelial cell dystrophy (e.g., Fuch’s Dy
	Benefit-Risk Dimensions 
	Dimension Evidence and Uncertainties • Glaucoma is a life-long progressive disease t hat is characterized by irreversible damage to the optic nerve and corresponding loss of visual field. One ofthe primary risk factor is elevated intraocular pressure (IOP). • There are many ophthalmic drug products approved for lowering intraocular pressure in patients with open-angle glaucoma and ocular hypertension. These treatments include beta-adre nergic antagonists (beta-blockers), alpha-adre nergic agonists, parasymp
	Reference ID: 4570058 
	3. Background 
	In July 2010, IND 108324 for bimatoprost SR (sustained release) was submitted to the FDA with the target indication of lowering IOP in patients with glaucoma or OHT. Two adequate and well controlled studies designed to support the initial marketing application (Studies 192024-091 and 192024-092) were initiated in late 2014. 
	An End-of-Phase 2 meeting was held in February 2014, to obtain feedback on the proposed clinical study designs as well as nonclinical and clinical programs to support registration. In the meeting, Allergan reached agreement on the Phase 3 study design including the population, primary efficacy endpoints and analyses, safety assessments, and study duration. These agreements were incorporated into the protocols for Studies 192024-091 and 192024-092. To establish substantial evidence of efficacy, 2 Phase 3 non
	The statistical analysis plans for Studies 192024-091 and 192024-092 were submitted for review and comment in June 2016. The FDA indicated that a claim of superiority would need to show a clinically and statistically significant difference in favor of Bimatoprost SR at all 6 timepoints measured in the primary efficacy analysis. The final analysis plan for Study 192024-091, also representative of the identical plan for Study 192024-092, was submitted to IND 108324 on 24 April 2018. 
	A pre-NDA meeting (NDA 211911) was held in December 2018, wherein agreement was obtained regarding the format and content of the US marketing application.  Agreement was also obtained on the information to be included in the Day 120 Safety Update.  Bimatoprost SR has not been licensed or marketed in any country. 
	There are many ophthalmic drug products approved for lowering intraocular pressure in patients with open-angle glaucoma and ocular hypertension. These treatments include beta- adrenergic antagonists (beta-blockers), alpha-adrenergic agonists, parasympathomimetic (miotic) agents, carbonic anhydrase inhibitors, and prostaglandin analogs. 
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	Alpha-2 agonist 
	Alpha-2 agonist 
	Alphagan 
	Brimonidine tartrate 

	Beta-adrenergic antagonist 
	Beta-adrenergic antagonist 
	Betoptic 
	Betaxolol hydrochloride 

	Beta-adrenergic antagonist 
	Beta-adrenergic antagonist 
	Ocupress 
	Carteolol hydrochloride 

	Beta-adrenergic antagonist 
	Beta-adrenergic antagonist 
	Betagan 
	Levobutanol hydrochloride 

	Beta-adrenergic antagonist 
	Beta-adrenergic antagonist 
	Optipranolol 
	Metipranolol 

	Beta-adrenergic antagonist 
	Beta-adrenergic antagonist 
	Betimol 
	Timolol hemihydrate 

	Beta-adrenergic antagonist 
	Beta-adrenergic antagonist 
	Timoptic, Timoptic XE, Istalol 
	Timolol maleate 

	Carbonic anhydrase inhibitor 
	Carbonic anhydrase inhibitor 
	Diamox 
	Acetazolamide 

	Carbonic anhydrase inhibitor 
	Carbonic anhydrase inhibitor 
	Neptazane 
	Methazolamide 

	Carbonic anhydrase inhibitor 
	Carbonic anhydrase inhibitor 
	Azopt 
	Brinzolamide 

	Carbonic anhydrase inhibitor 
	Carbonic anhydrase inhibitor 
	Trusopt 
	Dorzolamide 

	Cholinergic agonist 
	Cholinergic agonist 
	Pilocarpine HS, Isoptocarpine 
	Pilocarpine hydrochloride 

	Prostaglandin analog 
	Prostaglandin analog 
	Lumigan 
	Bimatoprost 
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	Pharmacologic Class 
	Pharmacologic Class 
	Pharmacologic Class 
	Trademark 
	Active Ingredient 

	Prostaglandin analog 
	Prostaglandin analog 
	Xalatan 
	Latanoprost 

	Prostaglandin analog 
	Prostaglandin analog 
	Travatan, Izba 
	Travoprost 

	Prostaglandin analog 
	Prostaglandin analog 
	Zioptan 
	Tafluprost 

	Rho kinase inhibitor 
	Rho kinase inhibitor 
	Rhopressa 
	Netarsudil 

	Other 
	Other 
	Rescula 
	Unoprostone isopropyl 


	In addition, there are multiple combinations of the active ingredients listed above. 
	4. Product Quality  
	The drug product DURYSTA (bimatoprost implant), 10 mcg is a biodegradable, sustained-release, preservative-free bimatoprost intracameral implant. The drug product is preloaded into a single-use applicator. The applicator is packaged with desiccant in a laminated aluminum foil pouch. The pouched applicator is placed in a 
	Figure
	Figure

	 tray with lid then packaged in a 
	 carton. The product is reviewed as a drug per 21 CFR 200.50. 
	DRUG SUBSTANCE USAN/INN: Bimatoprost 
	Chemical Name: (Z)-7-[(1R, 2R, 3R, 5S)-3, 5-dihydroxy-2-[(1E, 3S)-3-hydroxy-5-phenyl-1pentenyl]cyclopentyl]-N-ethyl-5-heptenamide 
	Structure: 
	Figure
	Molecular Formula of API: C25H37NO4 Molecular Weight: of API: 415.57 
	Table 1 Bimatoprost Drug Substance Specification 
	Test 
	Test 
	Test 
	Acceptance Criteria 
	Method 

	Physical characteristics 
	Physical characteristics 

	Physical appearance 
	Physical appearance 
	White to off-white powder 
	Visual 

	Identity tests 
	Identity tests 

	IR 
	IR 
	Conforms to standard 
	USP <197> / Ph Eur 2.2.24 
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	Test Acceptance Criteria Method HPLC retention time Retention time conforms to standard HPLC Purity tests Physical purity Residue on ignition NMT % (w/w) USP <281> / Ph Eur 2.4.14 Chemical purity Optical rotation to degrees s.f.a.b. USP <781> / Ph Eur 2.2.7 Residual solvents NMT % w/w NMT % w/w GC Headspace Related compounds HPLC Individual unspecified impurity NMT % w/w NMT % w/w NMT % w/w NMT % w/w NMT % w/w NMT % w/w Total impurities NMT % w/w Other Water Content NMT % w/w USP <921> / Ph Eur 2.5.12.A Bac
	s f.a.b. = Solvent free anhydrous basis Source: Module 3.2.S.4.1 
	DRUG PRODUCT 
	Bimatoprost SR consists of bimatoprost in a solid polymer sustained-release drug delivery system. Bimatoprost SR implant is preloaded into a single-use applicator, 
	Figure

	, to facilitate injection of the rod-shaped implant directly into the anterior chamber of the eye. 
	CDER Cross Discipline Team Leader Review Template 
	Version date: October 10, 2017 for all NDAs and BLAs 
	Components and Quantitative Composition of Bimatoprost SR Implant 
	ConcentrationComponent Function Quality Standard % w/w µg/Dose Bimatoprost Drug substance In-housea 10 Poly (D,L-lactide) In-house Poly (D,L-lactideco-glycolide) In-house Poly (D,L-lactide) Acid End In-house Polyethylene Glycol 3350 USP Total 100 a Per Type II DMF . b Source: Module 3.2.P.1 Specification for the Drug Product, 10 µg 
	Figure
	Test 
	Test 
	Test 
	Acceptance Criteria 

	Method 

	White to off-white rod-shaped implant. The 
	Physical Appearance 
	Visual implant is present and contained in an applicator that is sealed in a foil pouch with desiccant. 
	Bimatoprost Identity 
	a 

	Positive for bimatoprost 
	HPLC/UV TLC Bimatoprost Potency (µg)
	 – 
	Figure

	HPLC/UV. Bimatoprost Impurities (%. LS) Specified and Identified:. 
	Figure

	HPLC/UV 
	HPLC/UV 
	Figure

	NMT NMT 

	Any Individual Unspecified Impurity 
	Any Individual Unspecified Impurity 
	NMT 

	Total Impurities 
	Total Impurities 
	NMT 

	Foreign Particulates/ Insoluble 
	≥ 10 µm: NMT 
	Light Obscuration. Particulate Matter. 
	≥ 25 µm: NMT 
	≥ 25 µm: NMT 
	≥ 25 µm: NMT 
	USP <788> 

	(particles/mg) 

	Figure
	Actuation Force (applicator 
	-
	Figure

	Force. only) (pound force). 
	Figure

	Pouch Integrity Creep Test 
	psi for 
	psi for 

	sec. 
	Figure

	Pressure 
	CDER Cross Discipline Team Leader Review Template 
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	Reference ID: 4570017
	Meets Compendia! Requirements 
	HPLC/U 
	HPLC/U 
	Content Unifomuty a 

	VUSP
	% Label Strength (LS) Acceptance .Value (AV) .
	<905> AV Level 2: NMT (ifnot passing LI) 
	<905> AV Level 2: NMT (ifnot passing LI) 
	Av Level 1: NM~rb) < 

	! 
	4

	USP <71>
	USP <71>
	Sterility (Implant) 

	Meets Compendia! Requirements 
	USP <71>
	USP <71>
	Sterility (Needle) 

	Meets Compendia! Requirements 
	USP <85> 
	USP <85> 
	Bacterial Endotoxins Test 

	'[~l
	NMT <41 (Implant) (EU/implant) 
	USP <85> (Needle) (EU/needle) 
	USP <85> (Needle) (EU/needle) 
	USP <85> (Needle) (EU/needle) 
	Bacterial Endotoxins Test 

	NMT m 

	Drng Release (% LS) 
	Day l: cj~~% Level Ll (n =12) 
	Day 14: (bH!% released .Day 28: NLTtru% released .
	4

	The average value ofthe 24 units (Ll+L2) lies .within the Ll ranges. No individual value (n = 24) .lies outside the following ranges: .Dayl: NMT 14!% released .
	Level L2 (n = 12) 
	Day 14: (bH!% released .Day 28: NLT ~l%released .
	4

	The average value ofthe 48 units (Ll+L2+L3) lies .within the Ll ranges. .Not more than 2 ofthe 48 units are outside the .following ranges: .
	HPLC/UV
	Day 1: NMT l~~%released Day 14: (b)(-4!% released Day 28: NLT <~>%released Level L3 (n =24) No individual value (n = 48) is outside the 
	following ranges: Dayl: NMT 14l% released Day 14: (b)(-4!% released 
	Day 28: NLT <~>%released 
	•Test performed at release only. Source: Module 3.2.P.5.1 
	CONTAINER CLOSURE SYSTEM Bimatoprost SR implant is packaged with desiccant in a laminated aluminum foil pouch designed to maintain sterility and protect the implant from humidity and contamination throughout the product's shelf life. <b><I 
	4

	The pouched Bimatoprost SR applicator containing_the implant is placed in a (b><,-·ayan"'~h---.-~--'"-hplaced in a paperboard <b><r cation. Each <bllf catton
	41
	4
	4

	-_dt
	-

	ti__-d-and'en 
	""c-o-nt_a..,.m_s_o_n""'ly one set ofpouched Bimatoprost SR, ti·ay and llcl. 
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	<bll> Applicator (bfl4J the single-use applicator. The applicator is designed specifically to deliver the rod-shaped implant directly into the anterior chamber of the eye. The applicator contains a 28-gauge ultra-thin wall hypodennic needle lubricated with silicone. CbH-4! 
	4 
	The Bimatoprost SR implant is preloaded within 

	Figure 1 
	Figure
	(b)(4J 
	Figure
	Figure 2 Section View of Needle 
	(b)(4f 
	Source: Module 3.2.P.7 .Applicator Modifications (12/19/2019 amendment) .
	Figure
	In response to the FDA clarification request received 16 December 2019, Al ergan also confnms that the applicators used in the primaiy stability batches ai·e identical to those used in Phase 3 trials. 
	CDER Cross Discipline Team Leader Review Template 
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	Note: The drng product is preloaded into a single-use applicator. The product is reviewed as a chu g per 21 CFR 
	200.50. It is not a drng-device combination. The applicator redesign has been utilized by physicians in clinical trials and is acceptable. 
	Phase 1/2: The (bJ<applicator was originally configured with a mG needle in Phase 1. During Phase 2, the applicator need e was updated to a smaller, 28 G needle, <bl <J 
	41 
	4

	Phase 3 & Commercial: During the 192024-091, 192024-092, 192024-093, and 192024-095 clinical studies, the applicator design was improved <bll....___
	4 

	>' 
	Figure
	to facilitate scale-up of the applicator manufacturing process. ( b H4I Applicator Modifications 
	Overview of 

	Component Modification Phase 1 Phase2 1-------+==(DJ~' -------+:~---------~,(b)l4) <41Gneedle Needle 28Gneedle 1-------l-------i(b)l4) (b)(4l Housing Safety Tab <bH4J color Blue color Button Gray color (b)(4f Nameplate Blue color Plunger St:raightffextured Phase 33 (091/092) Phase 33 (l>)('I) & Commercial 
	a Minor "non-design" related differences between 091/092 and~Hj applicator include._____.... registration stability 
	4

	(b><! for and a slightly different hue for the grey button. Source: Module 3.2.P.2. 
	4
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	Deputy Division Director and Cross-Discipline Team Leader Review NDA 211911 DURYSTA (birnatoprost implant) for intracameral administration 
	(b)(4J
	The Bimatoprost SR implant is 
	The Bimatoprost SR implant is 
	. In-process testin ofPhase 3 and Commercial products includes 

	Figure
	INSPECTIONAL ACTIVITIES The Office ofPhannaceutical Manufacturing Assessment (OPMA) has issued an overall acceptable recommendation for all the facilities on 1-29-2020. 
	Facility name and 
	Facility name and 
	Facility name and 
	Facility name and 
	Facility name and 
	Facility name and 
	Facility name and 
	Responsibilities and

	FEI 

	Status

	profile code(s)

	address 


	Drug product manufacturing. packaging.
	Drug product manufacturing. packaging.
	Allergan Pharmaceuticals, Ireland 
	Allergan Pharmaceuticals, Ireland 
	Allergan Pharmaceuticals, Ireland 
	Allergan Pharmaceuticals, Ireland 
	release and stability testing. II 356h Status: 

	Pending

	3002806285 

	Active
	Castlebar Road , Westport, County Mayo, 
	PAI Ireland, 
	.-... NEC inspection on 12/08/2016, VAi. (bJ <> Drug product L <b>~L II 356h Status: Active 
	4

	Approve (b)(4I 
	Based on
	I 
	Previous
	Previous
	Previous
	Previous
	Inspected on <b><J, !\lo 483, 
	4


	History

	classification 1s in-process. The 2n<1 last inspection was onI Cb>1!, NAI. 
	4


	Analytical testing for polyethylene glycol-3350. II 356h Status: Active 
	No Evaluation LCP (bJ <I. excipient testing lab. It is for 
	4

	Necessary testing of a function excipient 
	n~~testing for non-compendiaI excipients. 
	No
	No
	II 56h Status: Active 

	Evaluation Necessary
	Evaluation Necessary
	LCP ~· excipient testing lab 

	Drug substance manufacturing, packaging, release testing. and stability 
	Drug substance manufacturing, packaging, release testing. and stability 
	Drug substance manufacturing, packaging, release testing. and stability 
	Drug substance manufacturing, packaging, release testing. and stability 
	Approve 

	testing. DMF: <bf<4J 11356h Status: 
	11


	Based on

	Active 
	Previous History
	Previous History
	CSN Inspected onf~(bJ\f, NAI (DFR: (bHI classified Drug substance microbial enumeration and bacterial endotoxins tests for 
	4
	Aoorove, Firm's El from 
	4


	Approve release and stability testing. II 356h 
	Based on Status: Active 
	Previous History f<bll4J 
	inseected on <><~. VAi with a 
	6
	4

	NDA 211911 is recommended for approval from Product Quality perspective. 
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	5. Nonclinical Pharmacology/Toxicology 
	From the original Nonclinical Pharmacology/Toxicology Review dated 02/27/2020: 
	For systemic toxicology, safety pharmacology, genotoxicity assessment, and carcinogenicity studies, the Applicant relies on studies conducted for the approval of Lumigan (NDA 21-275), a topical ophthalmic  formulation of bimatoprost, for which the Applicant has right of reference. The Applicant conducted primary pharmacology, ocular distribution and pharmacokinetics and ocular toxicology studies to support the new formulation and route of administration. 
	 In normotensive cynomolgus monkeys, intracameral administration of the bimatoprost implant was most effective in reducing IOP compared to topical dosing.  In hypertensive monkeys, following intracameral administration of the bimatoprost implant, mean IOP reduction from week 1 to month 3 was 22 ± 5%.  In normotensive Beagle dogs, intracameral administration of the implant resulted in a dose-related reduction in IOP over 3 months.  In dogs, topical ocular administration of Lumigan followed by administrat
	Pharmacology 

	 In dogs, when compared to topical administration, the bimatoprost intracameral implant achieved higher intraocular exposure in target tissues while achieving lower exposure in extra-ocular structures such as the eyelid margin, bulbar conjunctiva and periorbital fat. 
	Pharmacokinetics / Ocular Distribution 

	 The Applicant conducted ocular toxicity studies of at least 6 to 12 months duration in 2 species (Cynomolgus monkeys and Beagle dogs). In cynomolgus monkeys, only the “Generation 1” implant was studied, which is not the “Generation 2” formulation proposed for approval; however, given the similarity in formulations and the relevance of results, the results are reviewed below.  In the cynomolgus monkey, corneal endothelial changes were observed at all implant sizes that were evaluated. The iridocorneal ang
	Toxicology 
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	. In the dog, 3 intracameral administrations of up to 20μg/left eye was not associated with adverse toxicity. In dogs receiving the bimatoprost implant, minimal Schwalbe’s line cell/limbal endothelial cell hypertrophy and/or Schwalbe’s line cell/limbal endothelial cell hyperplasia and subendothelial/sub- Schwalbe’s line cell fibrillar matrix deposition were reported. 
	6. Clinical Pharmacology 
	From the original Clinical Pharmacology Review dated 12/16/2019: 
	Since Bimatoprost SR is proposed to be administered via intracameral injection locally into the affected eye, efficacy is not related to systemic exposure of bimatoprost and its metabolites. Three clinical studies were conducted with Bimatoprost SR including 1 Phase 1/2 dose ranging study (192024-041D) and 2 pivotal Phase 3 registration studies (192024-091 and 192024-092). The systemic pharmacokinetics (PK) of Bimatoprost SR was assessed in Study 192024-041D. In summary, data from patients treated with up t
	7. Clinical Microbiology 
	Not applicable.  This product is not an anti-infective. 
	8. Clinical/Statistical- Efficacy 
	From the original Medical Officer Review dated 2/20/2020: 
	The table below lists the two clinical studies (192024-091 and 192024-092) that were reviewed to evaluate safety and efficacy of Bimatoprost SR implant. 
	Study 
	Study 
	Study 
	Design 
	Key Entry Criteria 
	Planned Number of subjects 
	Duration 

	192024-091 
	192024-091 
	Multicenter, Randomized, Parallel group, Patient and Investigator masked 
	Iridocorneal inferior angle ≥Shaffer Grade 3 on gonioscopy, peripheral AC depth by Van Herick examination ≥1/2 corneal thickness, Hour 0 IOP ≥22mmHg and ≤32mmHg, Hour 2 IOP ≥19mmHg and ≤32mmHg 
	200 Bimatoprost SR 10 µg 200 Bimatoprost SR 15 µg 200 Timolol 0.5% drops 
	Approx 20 months 

	192024-092 
	192024-092 
	Same as -091 
	Same as -091 
	170 Bimatoprost SR 10 µg 170 Bimatoprost SR 15 µg 170 Timolol 0.5% drops 
	Same as -091 
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	Efficacy Results -Primary Endpoint 
	Study 1: 192024-91 Mean IOP (mmHg) by Treatment Group and Treatment Difference in Mean IOP Bimatoprost SR 10 mcg versus Timolol 0.5% BID 
	19 
	18 
	J: 
	E
	'"

	5 17 
	a. 
	Q 
	16 
	-e--BimSR 10 mcg -• -Timolol Baseline Baseline Houro Hour 2 Hour O Hour 2 
	24.6 23.3 24.6 23.2 
	(b)(4) 
	17.9 
	17.8 .. 
	17.7 ', 
	.. 

	.., ~',.,._17.5
	' 
	',17.3 \ 17.6 ~ .'-.,_17.2 .
	A 

	17.3 16.~ 
	"\ 

	16.5
	16.4 
	Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour O Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour2 Hour 0 Hour 2 Hour 0 Hour 2 week 2 Week 6 week 12 Week 18 Week 22 Week 28 WeeK 34 Week 38 week 44 
	SimSR 10mcgvs.Timolcl (9S'4CI) 
	(b)(4f 
	Hour O -0.80 (-1.4'. -0.13) -0.84{-1.4,. -0.21) -0.33 (-1.09. 0.43) .Hour2 --031) 004) .0 21 (·) .
	090(·1.50. 
	-066(-1.27. -
	0.90.0.47

	--~~~~~~~~~~~~~~~~~~~~~~~~~~
	... 
	Study 2: 192024-92 Mean IOP (mmHg) by Treatment Group and Treatment Difference in Mean IOP Bimatoprost SR 10 mcg versus Timolol 0.5% BID 
	19r-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
	18 
	C\ 
	:c 
	l

	17 
	0.. 
	Q 
	16 
	-+-BimSR 1 O mcg -• -Timolol Baseline Baseline Hour O Hour 2 Hour O Hour 2 
	24.3 23.2 24.5 23.4 
	(b)(4) 
	17.8 
	17.5 
	... P·~ 11.~' -P.' 
	' 17.2
	... ',.11.2 "'
	17.1 
	16.~16.~ 
	16.S 16.5 
	Hour o Hour 2 Hour o Hour 2 Hour o Hour 2 Hour o Hour 2 Hour o Hour 2 Hour o Hour 2 Hour o Hour 2 Houl' o Hour 2 Hour o Hour 2 Week 2 Week 6 Week 12 Week 18 Week 22 Week 28 Week 34 Week 38 Week 44 
	BlmSR 10 mcg vs Tlmok>I (9S% Cl) 
	(bf(4J
	HOii 0 -0.S.S (·1.29. 0 14) -0.59 (·1.34, 0.17) ·0.08 (-0.88, 0.73> 
	HOil 2 -0.71 (·1.38, ·O.OS) -0.65 (·1.36, 0.06) ·0.3.4 (·1.11. 0.43) ----------------------------
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	Study 1: 192024-91 Mean IOP (mmHg) by Treatment Group and Treatment Difference in Mean IOP -Bimatoprost SR 15 mcg versus Timolol 0.5% BID 
	19 
	19 
	19 

	-
	-
	B•mSR 1 Smog Baseline 
	-"" -Tirnolol Baseline 

	TR
	HowO 
	Hour2 
	Hour 0 
	Hour 2 

	TR
	14.a 
	13.S 
	24.5 
	23,2 

	18 
	18 
	17.8 "' 
	11.T 
	tl.9 .. ' ' 
	(b)(4) 

	c; 
	c; 
	', ' ' 11.J 
	·..', 
	\'~ 17.5 

	J: E .s 
	J: E .s 
	17 
	. "-~'-' 

	a.. Q 
	a.. Q 
	16.~ 
	1&.8 

	TR
	16.l!i 

	TR
	16.5 

	TR
	16 


	Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hou1 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 Hour 0 Hour 2 
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	Study 2: 192024-92 Mean IOP (mmHg) by Treatment Group and Treatment Difference in Mean IOPBimatoprost SR 15 mcg versus Timolol 0.5% BID 
	19 
	18 
	c; 
	J: 
	l

	17 a.. 
	Q 
	16 
	-BimSR 1S mcg --& -Timolol Baseline Baseline ....,.,,0 HQur2 i-4out 0 MQW ~ 
	24.4 23.4 24.S 23.4 
	24.4 23.4 24.S 23.4 
	(bf(4J 
	Figure
	Hour O Hour 2 Hour O Hour 2 Hour O Hour 2 Hour O Hour 2 Hour O Hou 2 Hour O Hour 2 Hour O Hour 2 Hour o Hour 2 Hour O Hour 2 
	Week 2 Week 6 Week 12 Week 18 Week 22 Week 28 Week 34 Week 38 Week 44 
	&mSR 1Smcgvs. Timok>l (9S-• Cl) H~O -077(·1 49 ·005) -041(-123 028) .(13$(-111. 043) 
	H°"2 ·1 11(·178 ·044) -107(·178 .036) .080(·157• .003) 
	CDER Cross Discipline Team Leader Review Template 
	Version date: October 10, 2017 for all NDAs and BLAs 
	Reference ID: 4570058 
	Both Bimatoprost SR 15 mcg and 10 mcg dose strengths were considered to be clinically noninferior to timolol based on the prespecified definition for noninferiority (upper limit of the 95% CI ≤ 1.5 mm Hg for each of the 6 primary timepoints [Hours 0 and 2 at Weeks 2, 6, and 12) and (upper limit of the 95% CI ≤ 1.0 mm Hg for majority of the 6 primary timepoints). 
	Baseline mean IOP of the two treatment groups for both trials are similar. The mean IOP for Bimatoprost SR and timolol 0.5% are similar for both trials at all time points measured. Bimatoprost SR was not inferior compared to timolol BID dosing. 
	IOP (mm Hg) Baseline and Change from Baseline in Study Eye at Weeks 2, 6, and 12 for Cycle 1 (Studies 192024-091 and 192024-092, Pooled, ITT Population) 
	Table
	TR
	192024-091 
	192024-092 

	Visit 
	Visit 
	Hour 
	Bim 15 
	Bim 10 
	Tim 
	Bim 15 
	Bim 10 
	Tim 

	TR
	N=198 
	N=198 
	N=198 
	N=176 
	N=176 
	N=176 

	Baseline 
	Baseline 
	0 
	N Mean Std 
	197 24.8 2.8 
	198 24.6 2.7 
	198 24.6 2.6 
	176 24.4 2.5 
	176 24.3 2.4 
	175 24.5 2.5 

	TR
	2 
	N Mean Std 
	197 23.6 3.1 
	198 23.3 3.1 
	198 23.2 2.9 
	176 23.4 2.8 
	175 23.2 2.8 
	175 23.4 3.1 

	Week 2 
	Week 2 
	0 
	N Mean Change Difference 95% CI 
	190 -7.9 -1.0 -1.7,-0.3 
	196 -7.6 -0.8 -1.5,-0.1 
	196 -6.2 
	170 -7.9 -0.8 -1.5,-0.1 
	172 -7.6 -0.6 -1.3,0.1 
	171 -7.2 

	TR
	2 
	N Mean Change Difference 95% CI 
	190 -7.4 -0.9 -1.5,-0.3 
	196 -7.2 -0.9 -1.5,-0.3 
	196 -6.2 
	170 -7.7 -1.1 -1.8,-0.4 
	171 -7.3 -0.7 -1.4,-0.1 
	171 -6.7 

	Week 6 
	Week 6 
	0 
	N Mean Change Difference 95% CI 
	187 -7.7 -0.6 -1.3,-0.0 
	197 -7.8 -0.8 -1.5,-0.2 
	194 -7.0 
	171 -7.6 -0.5 -1.2,0.3 
	171 -7.6 -0.6 -1.3,0.2 
	167 -7.3 

	TR
	2 
	N Mean Change Difference 95% CI 
	186 -7.2 -0.5 -1.2,0.1 
	197 -7.1 -0.7 -1.3,-0.0 
	193 -6.4 
	171 -7.7 -1.1 -1.8,-0.4 
	170 -7.2 -0.7 -1.4,-0.3 
	167 -6.7 

	Week 12 
	Week 12 
	0 
	N Mean Change Difference 95% CI 
	185 -7.2 -0.4 -1.2,0.4 
	192 -7.0 -0.3 -1.1,0.4 
	191 -6.7 
	168 -7.2 -0.4 -1.2,0.4 
	169 -6.9 -0.1 -0.9,0.7 
	165 -7.0 

	TR
	2 
	N Mean Change Difference 95% CI 
	183 -7.1 -0.7 -1.4,-0.0 
	192 -6.3 -0.2 -0.9,0.5 
	191 -6.1 
	168 -7.1 -0.8 -1.6,0.0 
	168 -6.6 -0.3 -1.1,0.4 
	165 -6.4 


	EFFICACY SUMMARY STATEMENT 
	The primary efficacy endpoint for studies 192024-91 and 192024-92 were mean IOP measured at hours 0 and 2 (weeks 2, 6 and 12) when compared to Timolol dosed BID which was intended to capture the peak and trough of Timolol dosed BID daily. 
	CDER Cross Discipline Team Leader Review Template 
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	Both trials studied a Bimatoprost 15 mg and 10 mg sustained release dose.  The applicant has proposed marketing only the Bimatoprost SR 10 mg dose.  DURYSTA 10 mcg demonstrated an IOP reduction of approximately 6-8 mmHg in patients with a mean baseline IOP of 24.5 mmHg.  
	9. Safety 
	From the original Medical Officer Review dated 2/20/2020: 
	Safety was evaluated in Studies 192024-091 and 192024-92 which were two multicenter, randomized, parallel-group, patient- and efficacy evaluator-masked, active-controlled 20-month (including 8-month extended follow-up) studies of Bimatoprost SR compared to twice daily topical timolol 0.5% drops, in patients with OAG or OHT. 
	Summary of Duration of Exposure (Pooled 091 and 092 Phase 3 Studies, Analysis 1) 
	Study Duration (DAYS) 
	Study Duration (DAYS) 
	Study Duration (DAYS) 
	BimSR 15µg N=369 
	BimSR 10µg N=374 
	Tim BID N=370 

	Mean (SD) 
	Mean (SD) 
	424 (185.4) 
	431 (185.0) 
	413 (188.0) 

	Median 
	Median 
	481 
	486 
	459 

	Q1, Q3 
	Q1, Q3 
	266, 600 
	267, 602 
	239, 598 

	Min, Max 
	Min, Max 
	8, 662 
	17, 715 
	16, 657 


	Study duration = Date of study exit - Day 1 administration date + 1. If the date of exit is missing, the date of the last visit will be used.  Source: ISS Table 3-1.1 
	DEATHS 
	There have been 3 patient deaths reported in these studies to date; 2 deaths in the Bimatoprost SR 15 μg group (cause of death was reported as left middle cerebral artery cerebrovascular accident due to atrial fibrillation and hypertension for 1 patient, and complications from bowel obstruction with torsion, which resulted in cardiac arrest for the other patient) and 1 death in the timolol group (cause of death was reported as head injury from a fall). None of the patient deaths were considered to be relate
	SERIOUS ADVERSE EVENTS 
	Ocular Serious AEs: (Pooled 091 & 092) 
	Figure
	AE dictionary: MedDRA Version 21.0,  Ocular AEs are AEs that are marked as 'ocular' on AE eCRF form. Patients are counted only once within each preferred term.  Source: ISS Table 4-11.1 
	CDER Cross Discipline Team Leader Review Template 
	Version date: October 10, 2017 for all NDAs and BLAs 
	DROPOUTS AND/OR DISCONTINUATIONS DUE TO ADVERSE EFFECTS 
	Ocular AEs Leading to Study Discontinuations (Pooled 091 & 092 ) 
	AE dictionary: MedDRA Version 21.0, Ocular AEs are AEs that are marked as 'ocular' on AE eCRF form. Patients are counted only once within each preferred term.  Source: ISS Table 4-12.1 
	Ocular AEs Leading to Implant Removal: (Pooled 091 & 092) 
	Figure
	AE dictionary: MedDRA Version 21.0, Ocular AEs are AEs that are marked as 'ocular' on AE eCRF form. Patients are counted only once within each preferred term.  Source: ISS Table 4-14.1 
	Across the pooled Phase 3 studies, ocular TEAEs leading to implant removal were reported in 7% (27/369) of study eyes in the Bimatoprost SR 15 mcg group and 3% (10/372) of study eyes in the Bimatoprost SR 10 mcg group. The most frequently reported TEAEs leading to implant removal were corneal endothelial cell loss, corneal edema, corneal touch, and product administered at inappropriate site. All other TEAEs leading to implant removal were reported by only 1 study eye per treatment group. 
	CDER Cross Discipline Team Leader Review Template 
	Version date: October 10, 2017 for all NDAs and BLAs 


	ANALYSIS OF SUBMISSION-SPECIFIC SAFETY ISSUES 
	ANALYSIS OF SUBMISSION-SPECIFIC SAFETY ISSUES 
	Corneal endothelial density (CECD) using specular microscopy was a special safety study performed during the clinical development program.  Specular microscopy was assessed by a central reader. 
	The number of study eyes or pooled fellow eyes with a categorical percent loss from baseline in CECD is provided in the following table.  Overall mean percent loss in CECD was greatest in the study eyes of the Bimatoprost SR 15 mcg group and was higher in the study eyes of the Bimatoprost SR 10 mcg group compared to the study eyes of the timolol group. Corneal endothelial cell density loss of ≥ 10% was observed across all study eye and fellow eye groups and was most frequently observed in the Bimatoprost 15
	Specular Microscopy: Number (%) of Patient Eyes Categorical Changes in Endothelial Cell Density (Pooled 091 and 092) 
	Figure
	CDER Cross Discipline Team Leader Review Template 
	Version date: October 10, 2017 for all NDAs and BLAs 
	Figure
	As a risk mitigation measure in Study 192024-091 and 192024-092, patients that received Bimatoprost SR and experienced a significant adverse reaction, including central corneal endothelial cell decrease, could have the implant removed at the discretion of the investigator. As described in the study procedure manual, removal of the implants would be accomplished by the routine surgical procedure of anterior chamber washout, with or without use of viscoelastic material. 
	The most frequently reported TEAEs leading to implant removal were corneal endothelial cell loss, corneal edema, corneal touch, and product administered at inappropriate site. All other TEAEs leading to implant removal were reported by only 1 study eye per treatment group. 
	Allergan is aware of 3 treated patients that subsequently had one or more corneal endothelial surgeries. Of these 3 patients, corneal endothelial surgeries were reported in 2 (0.5%) patients receiving the 15 mcg dose strength and 1 (0.3%) patient receiving the 10 mcg dose strength: 
	Subsequent Corneal Endothelial Surgeries 

	• Patient , Study 192024-091 – Bimatoprost SR 15 mcg • Patient , Study 192024-091 – Bimatoprost SR 15 mcg • Patient , Study 192024-091 – Bimatoprost SR 10 mcg 

	Safety Summary Statement 
	Safety Summary Statement 
	After reviewing the submitted safety data, the Division’s Clinical Team has determined that the benefits of the implant outweigh the risks only for a single implantation of Durysta 10 mcg due to the adverse event of endothelial cell loss seen with repeat Durysta implantations.  
	The etiology of the of the corneal endothelial cell loss is unclear. The loss is seen with both the 10 mcg and 15 mcg with repeat injections in subjects with a range of baseline cell counts.  It is possible the loss is to due retained sustained-release polymer from the drug delivery system. 
	Should the applicant wish to pursue labeling which provides for additional cycles of implantation, a criteria for re-implantation should be developed which would lead to no more than 10% baseline endothelial cell loss after three implantations in  ≥99% of subjects. The criteria should demonstrate that it leads to this reduced endothelial cell loss in a clinical trial. 
	Bimatoprost SR should not be implanted in patients with corneal endothelial cell dystrophy (e.g., Fuch’s Dystrophy) given its increased risk of corneal endothelial cell loss and should be used with caution in patients with limited corneal endothelial cell reserve.      
	CDER Cross Discipline Team Leader Review Template 
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	10. Advisory Committee Meeting 
	No Adviso1y Committee Meeting was held for this application. There were no issues that were thought to benefit from a discussion at an adviso1y committee meeting. 
	11. Pediatrics 
	Dmysta has an agreed PSP with a full waiver for all pediatric age groups. There is a small patient population that would be eligible for using this product, and the anesthesia necessruy to administer the product represents an unfavorable benefit to risk. The product was reviewed at the Pediati·ic Regulato1y Committee on 1/28/20. 
	12. Other Relevant Regulatory Issues 
	BIOSTATISTICS .From the original Statistical Review dated 2/6/2020: .
	The efficacy of Dmysta was evaluated in two identically designed pivotal clinical ti·ials: 192024-091 and .192024-092. Retreatment were perfo1med at 16-week intervals (a total of3 administrations) to maintain. All .Hour 0 IOP examinations were scheduled at 0800 ± 1 hour; and Hour 2 IOP examinations occmTed 2 hours .after the Hour 0 IOP exam. The protocol-defined success criteria for non-inferiority ofeach dose of .Bimatoprost SR to timolol was that the upper liinit ofthe 95% Cls ru·ollild the difference in 
	The two studies demonstrated that both doses ofBimatoprost SR (15 µg and 10 µ.g) were efficacious in reducing .elevated intraoculru· pressure. As the lower dose group may have less safety concerns, the statistical reviewer .recommended the approval ofBimatoprost SRlO µg for the reduction of elevated intraoculru· pressure (IOP) in .patients with open angle glaucoma or ocular hype1iension. .
	Ofnote in the ~phs below, the efficacy of the implant is significantly Ieduced by Week 15, 
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	Figure
	Figure
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	FINANCIAL DISCLOSURE 
	The applicant has adequately disclosed financial arrangements with clinical investigators as recommended in the FDA guidance for industry on Financial Disclosure by Clinical Investigators.  There is no evidence to suggest that any of the investigators/sub-investigators had any financial interests or arrangements with the applicant. 
	Covered Clinical Study (Name and/or Number): 192024-091 and 192024-092 
	Was a list of clinical investigators provided: Yes X No  (Request list from Applicant) Total number of investigators identified: 240 Number of investigators who are Sponsor employees (including both full-time and part-time employees): O Number of investigators with disclosable financial interests/arrangements (Form FDA 3455): 13 If there are investigators with disclosable financial interests/arrangements, identify the number of investigators with interests/arrangements in each category (as defined in 21 CFR
	OSI 
	From the Office of Scientific Investigations (OSI) Clinical Inspection Summary dated 12/19/2019:  
	Two clinical investigators, Drs. Evans and Bergstrom, were inspected in support of this NDA. Based on the results of these inspections, the studies (Protocols 192024-091 and 192024-092) 
	CDER Cross Discipline Team Leader Review Template 
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	appear to have been conducted adequately, and the data generated by these sites and submitted by the applicant appear acceptable in support of the respective indication. 
	DMEPA 
	The Division of Medication Error Prevention and Analysis (DMEPA) finalized a review of originally proposed proprietary name, DURYSTA, and granted conditional acceptance on 8/2/2019.  Their proprietary name risk assessment did not find the name vulnerable to confusion that would lead to medication errors and did not consider the name promotional. 
	DMEPA completed a labeling review of the originally submitted USPI and carton/container labeling on 1/24/2020. 
	OPDP 
	The Office of Prescription Drug Promotion (OPDP) completed a review of the substantially complete labeling on 02/25/2020. 
	DRISK 
	The Division of Risk Management (DRISK) completed a review dated 03/03/2020.  The benefit-risk profile is favorable; therefore, a REMS is not necessary for this product to ensure that the benefits outweigh the risks. 
	13. Patient Experience Data 
	Patient Experience Data Relevant to this Application (check all that apply) 
	√ 
	√ 
	√ 
	The patient experience data that was submitted as part of the application include: 
	Section where discussed, if applicable 

	TR
	√ 
	Clinical outcome assessment (COA) data 

	TR
	□ 
	Patient reported outcome (PRO) 

	TR
	□ 
	Observer reported outcome (ObsRO) 

	TR
	√ 
	Clinician reported outcome (ClinRO)  (Intraocular Pressure) 
	Section 8 and 9 this review; Module 5 of application 

	TR
	□ 
	Performance outcome (PerfO) 

	TR
	□ 
	Qualitative studies (e.g., individual patient/caregiver interviews, focus group interviews, expert interviews, Delphi Panel, etc.) 

	TR
	□ 
	Patient-focused drug development or other stakeholder meeting summary reports 

	TR
	□ 
	Observational survey studies designed to capture patient experience data 

	TR
	□ 
	Natural history studies 

	TR
	□ 
	Patient preference studies (e.g., submitted studies or scientific publications) 

	TR
	□ 
	Other: (Please specify) 

	□ 
	□ 
	Patient experience data that were not submitted in the application, but were considered in this review: 
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	o .Input infonned from paiiicipation in meetings with patient stakeholders 
	o .Input infonned from paiiicipation in meetings with patient stakeholders 
	o .Input infonned from paiiicipation in meetings with patient stakeholders 

	o .Patient-focused drng development or other stakeholder meeting summary repo1is 
	o .Patient-focused drng development or other stakeholder meeting summary repo1is 

	o .Observational survey studies designed to capture patient experience data 
	o .Observational survey studies designed to capture patient experience data 

	o .Other: (Please specify) 
	o .Other: (Please specify) 


	Patient experience data was not submitted as paii of this application. 
	D 
	14. Regulatory Action 
	NDA 211911 DURYSTA (bimatoprost implant) for intracameral administration will be approved for single administrations to reduce intraocular pressure (IOP) in patients with open angle glaucoma (OAG) or oculai· hype1iension (OHT). There ai·e no recommended post mai·keting risk evaluation and management strategies (i.e., REMS) for this drng product. There are no additional proposed risk management actions except the usual post marketing collection and reporting of adverse experiences associated with the use of 
	DURYSTA (bimatoprost implant) for intracameral administration is an ophthalmic drng delive1y system for a single intracameral administration ofa biodegradable implant. DURYSTA should not be readministered to an. 
	4
	eye that received a prior DURYSTA. .CbH ! 
	The etiology ofthe of the corneal endothelial cell loss is unclear. The loss is seen with both the 10 mcg and 15 mcg with repeat injections in subjects with a range of baseline cell counts. It is possible the loss is to due retained sustained-release polymer from the diug delive1y system. 
	Should the applicant wish to pursue labeling which provides for additional cycles of implantation, a criteria for re-implantation should be developed which would lead to no more than 10% baseline endothelial cell loss after three implantations in ~99%of subjects. The criteria should demonstrate that it leads to this reduced endothelial cell loss in a clinical trial. 
	15. Labeling 
	The agreed-upon labeling for NDA 211911 DURYSTA (bimatoprost implant) for intracaineral adininistration is included below. 
	17 Page(s) of Draft [ al::>eling liave t>een Witliliela in Full as !'A (CCI/TS) immeaiately following tliis page 
	CDER Cross Discipline Team Leader Review Template 
	Version date: October 10, 2017 for all NDAs and BLAs 
	Signature Page 1 of 1 
	This is a representation of an electronic record that was signed electronically. Following this are manifestations of any and all electronic signatures for this electronic record. 
	/s/ 
	WILLIAM M BOYD 03/04/2020 05:40:08 PM 
	WILEY A CHAMBERS 03/04/2020 05:51:50 PM 






