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hypertension who were intolerant of other IOP-lowering medications or insufficiently responsive to 
another IOP-lowering medication. The product indication was expanded to include approval for first-
line therapy in the EU in April 2003 and in the USA in August 2010.

Travoprost 40 μg/mL solution preserved with sofZia (also known as SofZia-preserved Travoprost 
Ophthalmic Solution, 0.004%, Travatan BAK-free and Travatan Z) was approved in the USA in 
September 2006 and is also marketed in Canada and Japan. Travoprost 40 μg/mL solution preserved 
with polyquaternium-1 (also known as PQ-preserved travoprost 0.004% ophthalmic solution and 
Travatan APS) was approved by EMA in November 2010 and is marketed in approximately 60 
countries worldwide.

The clinical development plan for Travoprost 0.003% Solution includes one Phase 3 safety and 
efficacy study (C-11-034). This safety and efficacy study was designed to demonstrate the equivalence 
of Travoprost 0.003% Solution to Travoprost 0.004% BAK, with both dosed once daily in the evening 
in patients with open-angle glaucoma or ocular hypertension.

3. CMC

From the two CMC Reviews finalized 3/18/14 and 5/13/14:  

NDA 204822 has provided adequate CMC information to assure the identity, strength, purity and 
quality of the drug product. The Drug Master Files (DMF  and DMF ) for the travoprost 
drug substance supporting this NDA are adequate.

Travoprost drug substance is manufactured by: 

DESCRIPTION AND COMPOSITION OF THE DRUG PRODUCT: 

Travoprost Ophthalmic solution, 0.003% is a sterile, isotonic, buffered, preserved aqueous solution 
formulated for topical application. The inactive components include boric acid, hydrochloric acid, 
mannitol, polyoxyethylene hydrogenated castor oil 40 (HCO-40), Polyquaternium-1 (POLYQUAD), 
propylene glycol, sodium hydroxide, sodium chloride and purified water. HCO-40 excipient follows 
the JPE monograph which is of better quality than the HCO-40 USP Monograph. The applicant’s NDA 
21257 and NDA 21994 also use JPE quality HCO-40,  

. POLYQUAD at the same concentration of 0.001% is used in some of Alcon’s other 
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4. Nonclinical Pharmacology/Toxicology

From the original Pharmacology/Toxicology Review finalized 4/3/14:

The nonclinical studies previously conducted to support travoprost 0.004% also support this NDA for 
travoprost 0.003%.

From the recommended labeling:

There are no adequate and well-controlled studies of IZBA (travoprost ophthalmic solution) 
0.003% administration in pregnant women. Malformations were observed in rats at doses that 
were 1500 times higher the maximum recommended human ocular dose (MRHOD) based on 
estimated Cmax values for the active free acid. Embryolethality and decreased fetal/neonate 
viability were observed in mice at subcutaneous doses 9-fold higher than the MRHOD based on 
estimated Cmax for the active free acid. IZBA should be used during pregnancy only if the 
potential benefit justifies the potential risk to the fetus.

Travoprost was teratogenic in rats, at an intravenous (IV) dose up to 10 mcg/kg/day (1500
times the MRHOD, evidenced by an increase in the incidence of skeletal malformations as well 
as external and visceral malformations, such as fused sternebrae, domed head and 
hydrocephaly. Travoprost did not produce malformations in rats at IV doses up to 3 
mcg/kg/day (470 times the MRHOD), or in mice at subcutaneous doses up to 1 mcg/kg/day (9
times the MRHOD). Travoprost produced an increase in post-implantation losses and a 
decrease in fetal viability in rats at IV doses of 10 mcg/kg/day (1500 times the MRHOD) and in 
mice at subcutaneous doses of 1 mcg/kg/day (9 times the MRHOD).

In the offspring of female rats that received travoprost subcutaneously from Day 7 of 
pregnancy to lactation Day 21 at doses of   ≥ 0.12 mcg/kg/day (3.2 times the MRHOD), the 
incidence of postnatal mortality was increased, and neonatal body weight gain was decreased. 
Neonatal development was also affected, evidenced by delayed eye opening, pinna detachment 
and preputial separation, and by decreased motor activity.

Two-year carcinogenicity studies in mice and rats at subcutaneous doses of 10, 30, or 100 
mcg/kg/day did not show any evidence of carcinogenic potential. However, at 100 mcg/kg/day, 
male rats were only treated for 82 weeks, and the maximum tolerated dose (MTD) was not 
reached in the mouse study. The high dose (100 mcg/kg) corresponds to exposure levels over 
400 times (for the mouse) and 700 times (for the rat) of the human exposure at the maximum 
recommended human ocular dose (MRHOD) of 0.03 mcg/kg, based on estimated plasma Cmax 
for active free acid. Travoprost was not mutagenic in the Ames test, mouse micronucleus test or 
rat chromosome aberration assay. A slight increase in the mutant frequency was observed in 
one of two mouse lymphoma assays in the presence of rat S-9 activation enzymes.

Travoprost did not affect mating or fertility indices in male or female rats at subcutaneous 
doses up to 10 mcg/kg/day [40times the MRHOD based on estimated plasma Cmax for active 
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free acid. At 10 mcg/kg/day, the mean number of corpora lutea was reduced, and the post-
implantation losses were increased. These effects were not observed at 3 mcg/kg/day (12 times 
the MRHOD).

5. Clinical Pharmacology/Biopharmaceutics 

From the original Clinical Pharmacology Review finalized 12/13/13

For the current NDA, the proposed product is similar to the one approved by EMA (0.004% with 
polyquarternium-1), except that the strength is lowered to 0.003%. The proposed dosage and indication 
for the new product is the same as that FDA-approved for TRAVATAN and TRAVATAN Z: once-
daily topical ocular therapy for the reduction of elevated intraocular pressure in patients with open-
angle glaucoma or ocular hypertension. The applicant has not conducted any additional clinical 
pharmacology studies and requested a waiver from the requirements for submission of in vivo 
bioavailability or bioequivalence data. To support the NDA, the applicant conducted a therapeutic 
equivalence Phase 3 Study C-11-034 (Travoprost 0.003% vs. Travoprost 0.004% BAK, i.e., 
TRAVATAN, N=864 patients).

The Applicant’s request for a waiver from the requirements for submission of in vivo  bioavailability/ 
bioequivalence data is acceptable based on the consideration that the differences in formulation 
between TRAVATAN and Travoprost ophthalmic solution 0.003% (Polyquarternium-1 as the 
preservative) are not expected to influence the limited systemic availability of travoprost, based on the 
therapeutic bioequivalence established by Alcon Study C-11-034 (Travoprost 0.003% vs. Travoprost 
0.004% BAK, i.e., TRAVATAN, N=864 patients).

In conclusion, no substantial review and labeling update (with respect to Section 12.3 
Pharmacokinetics) are needed for this NDA from a clinical pharmacology perspective. The submission 
is approvable from a clinical pharmacology perspective.

6. Sterility Assurance

From the original Product Quality Microbiology Review finalized on 10/28/13:

There are no microbiology deficiencies identified.

Container-Closure and Package integrity – The packaging system is  for 
travoprost containing products. The container closure integrity [CCI] of the packaging system has been 
validated. For each of three validation runs (20 test samples, 2 positive controls and 2 negative controls 
each), the challenged units [immersion in microbial suspension containing  CFU/mL of Escherichia 
coli] were negative for growth.
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Preservative Effectiveness – The results of preservative effectiveness test validation studies for 0.004% 
Ophthalmic Solution (AL-6221, ) containing Polyquaternium-1 as preservative were 
presented. These results include the mean values for triplicate plates for three separate tests for each of the 
five test microorganisms. Triplicate samples from the same lot were tested. Using standard plate count 
techniques, they were able to enumerate gram-positive (S. aureus) and gram-negative (P. aeruginosa and 
E. coli) vegetative bacteria, yeast (C. albicans) and mold (A. niger) at a . A minimum 
detection limit of <  CFU/mL is established for these organisms. The validity of a preservative 
effectiveness assay was established by demonstrating that low levels (  CFU/mL for bacteria and 
yeast and  CFU/mL for mold) of challenge organism can be detected and enumerated in test product 
using appropriate sampling techniques and outgrowth media containing necessary neutralizers 
(inactivators). The minimum detection levels are established as < CFU/mL for S. aureus, P. 
aeruginosa, E. coli, C. albicans, and A. niger.

The applicant meets the regulatory expectations for validating the process used to test integrity of the 
primary packaging system and the effectiveness of Polyquaternium-1 as a preservative in the drug 
product.

7. Clinical/Statistical - Efficacy

From the original Medical Officer Review dated 2/3/14:

This application contains a single bioequivalence study to support the approval of travoprost 0.003% 
for the reduction of intraocular pressure in patients with open-angle glaucoma or ocular hypertension. 
The submitted clinical study report and clinical protocol related to Study C-11-034 were reviewed in 
depth.

This was a multicenter, double-masked, randomized, active-controlled, two-arm, parallel group,
equivalence study designed to evaluate the safety and efficacy of Travoprost 0.003% Solution relative 
to Travoprost 0.004% (i.e. Travatan) in adult patients with open-angle glaucoma or ocular
hypertension. This study consisted of 6 visits conducted during two sequential phases: the
Screening/Eligibility phase, which included a Screening Visit and 2 Eligibility Visits, and the 
treatment phase, which included 3 on therapy visits (conducted at Week 2, Week 6, and Month 3). 
Enrolled patients were randomized (1:1) at the second Eligibility Visit to 1 of the 2 study drugs and 
instructed to instill 1 drop of the assigned study drug in both eyes, once daily for 3 months. Evaluations 
of safety and efficacy were performed at selected time points (8 AM, 10 AM, and 4 PM) during study 
visits conducted at Week 2, Week 6, and Month 3.
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Analyses of Endpoints – Mean IOP

Source: NDA 204-822, Module 5, CSR for protocol C-11-034, Table 11.4.1.1-1.

The 95% confidence interval of the mean difference in IOP between Travatan (travoprost 0.004%) and 
travoprost 0.003% is within 1mmHg for all timepoints measured. 
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Overall Exposure at Appropriate Doses/Durations

Number and Percentage of Patients Exposed to Study Drug (Safety Population)

Source: NDA 204-822, Module 5, CSR for protocol C-11-034, Table 12.1-2.

Subject Disposition

Discontinuations – Safety Population

Travoprost 0.003% Travoprost 0.004%
Total 10 14

Adverse event 3 4
Patient decision 3 3
Noncompliance 1 0
Lost to follow-up 2 1
Inadequate IOP control 1 5
Other 1

Patients with Adverse Events Leading to Patient Discontinuation (Safety Set)

Treatment Age/Sex Adverse Event Onset day
Travoprost 0.003% 66/F eye irritation, eye pruritus 16
Travoprost 0.003% 44/F myalgia 2
Travoprost 0.003% 67/F conjunctival hyperemia, photophobia

vision blurred
40
64

Travoprost 0.004% 62/F dizziness, somnolence 4
Travoprost 0.004% 51/F ulcerative keratitis 82
Travoprost 0.004% 72/F eyelid edema

headache
ocular hyperemia

9
3
3

Travoprost 0.004% 61/F conjunctivitis allergic, ocular hyperemia 1
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Adverse Events

Adverse Events Reported at a Rate of ≥ 1% (Safety Set) – Study C-11-034 

Travoprost 0.003%
N=442

Travoprost 0.004%
N=421

Coded Adverse Event N(%) N(%)
Eye disorders

Ocular hyperemia 31 (7) 34 (8.1)
Conjunctival hyperemia 25 (5.7) 30 (7.1)
Eye pruritus 15 (3.4) 10 (2.4)
Eye irritation 10 (2.3) 6 (1.4)
Dry eye 7 (1.6) 7 (1.7)
Photophobia 4 (0.9) 5 (1.2)
Punctate keratitis 6 (1.4) 3 (0.7)
Conjunctival hemorrhage 1 (0.2) 6 (1.4)
Eye pain 3 (0.7) 4 (1.0)
Vision blurred 2 (0.5) 4 (1.0)
Vitreous floaters 2 (0.5) 4 (1.0)
Conjunctivitis allergic - 4 (1.0)

Infections and infestations
Upper respiratory tract infection 5 (1.1) 1 (0.2)

Musculoskeletal and connective tissue 
disorders

Osteoarthritis 1 (0.2) 4 (1.0)

NDA 204-822, Module 5, CSR for protocol C-11-034, Table 14.3.1.5-1

The rate of adverse events were similar between travoprost 0.003% and Travatan with exception of 
conjunctival hemorrhage which was six (6) fold higher in the Travatan group, although not statistically 
different. 

Hyperemia

In the NDA 21257 review, the reviewer notes that for studies C-97-71, C-97-72, C-97-73 and C-97-79 
there is a statistically significant difference in ocular hyperemia among treatment groups (p=0.0001).  
A concentration-related increase in mean ocular hyperemia was observed between travoprost (AL-
6221) 0.0015% and 0.004% compared to Timoptic 0.5%.  

The most noticeable difference in the early studies and the current Study C-11-034 is the lower rate of 
ocular hyperemia reported for both IZBA and Travatan; the reason for this difference is the 
methodology used to evaluate hyperemia:
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 In confirmatory clinical trials involved in the development of Travoprost 0.004% preserved 
with BAK or sofZia (C-97-71, C-97-72, C-97-79, and C-04-17) adverse events were collected 
for any clinically relevant change, based on the clinical judgment of the study investigator, in 
an ophthalmic assessment measured during a clinical trial. Additional specific criteria were 
outlined in the protocols that required that an AE be reported by the study investigator.  These 
clinical trials required investigators to grade ocular redness of each treated eye. 1 The reported 
hyperemia rates included patient and/or physician reports of hyperemia as well as any patient 
with an increase of 1 or more in their graded ocular redness.

 In clinical trial C-11-034, changes from baseline in an ophthalmic assessment measured during 
the clinical trial were reported as AEs for any clinically relevant change, based upon the 
clinical judgment of the study investigator. Adverse events for changes from baseline in an 
ophthalmic assessment measured during clinical trial C-08-40 (Travoprost 0.004% PQ) were 
also collected in the same manner as in C-11-034.  These trials did not include a “required 
grading of hyperemia for each patient.”  The reporting rate of hyperemia for these trials 
includes only patient and/or physician reports of hyperemia.

Safety Summary Statement 

Overall, travoprost 0.003% was safe and well tolerated.  The rate of adverse events was similar 
between travoprost 0.003% and Travatan. There was no significant difference between groups in the 
number of dropouts/discontinuations. 

The most common adverse reaction observed in controlled clinical studies with travoprost ophthalmic 
solutions including IZBA was ocular hyperemia which was reported in 10 to 50% of patients
depending on the methodology used to capture hyperemia. Up to 3% of patients discontinued therapy 
due to conjunctival hyperemia. Ocular adverse reactions reported at an incidence of 5 to 10% in these 
clinical studies included decreased visual acuity, eye discomfort, foreign body sensation, pain and 
pruritus. 

Ocular adverse reactions reported at an incidence of 1 to 4% in clinical studies with travoprost 
ophthalmic solutions included abnormal vision, blepharitis, blurred vision, cataract, conjunctivitis, 
corneal staining, dry eye, iris discoloration, keratitis, lid margin crusting, ocular inflammation, 
photophobia, subconjunctival hemorrhage and tearing. 

9. Advisory Committee Meeting 

                                                
1 Ocular hyperemia assessment was performed at 8AM, 10AM, 4PM at Eligibility 2 (baseline) examinations and any 
subsequent visits. A scale ranging from 0 to 3 units in 0.5 increments was used to assess ocular hyperemia. Clinically 
significant change from baseline in ocular hyperemia was defined as an increase of one or more units from the maximum 
hyperemia score recorded at any one time-point at the baseline
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This drug product did not present any new or problematic chemistry/manufacturing issues, preclinical 
issues, or clinical issues to warrant convening an FDA Advisory Committee Meeting. 

10. Pediatrics

A full waiver request for pediatric studies has been submitted and accepted.  

11. Other Relevant Regulatory Issues 

DSI
A Division of Scientific Investigations (DSI) audit was requested.  The study (C-11-034, entitled “A 
Multicenter, Double-Masked Study of the Safety and Efficacy of Travoprost Ophthalmic Solution, 
0.003% Compared to TRAVATAN in Patients with Open-Angle Glaucoma or Ocular Hypertension”) 
was inspected in support of the indication. The clinical sites of Drs. Branch and Peace were selected 
for inspection because of their relatively high enrollments.

Name of CI,  Location Protocol #/
Site #/
# of Subjects 

Inspection 
Dates

Final Classification

James D. Branch, M.D.
224 Town Run Lane
Winston-Salem, NC 27101

C-11-034/
3631/
48

7-9 Jan 2014 NAI

James H. Peace, M.D.
United Medical Research Institute
431-433 North Prairie Avenue
Inglewood, CA 90301

C-11-034/
3627/
33

3-6 Dec 2013 NAI

Key to Classifications
NAI = No deviation from regulations. 
VAI = Deviation(s) from regulations. 
OAI = Significant deviations from regulations.  Data unreliable.  
Pending = Preliminary classification based on information in Form FDA 483 or preliminary communication with the field; 
EIR has not been received from the field or complete review of EIR is pending.

  
Data generated by these clinical sites and submitted by the sponsor appear adequate in support of the 
respective indication.

FINANCIAL DISCLOSURE

The applicant has examined its financial data regarding significant payments of other sorts made to all 
investigators in the studies and equity information as provided by the investigators, as defined in 21 
CFR 54.2. There is no evidence to suggest that the results of the study were impacted by any financial 
payments.
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Current OND recommendations for labeling do not encourage the inclusions of Special Populations
where no data is actually provided or known.  

OPDP Comment: We note that the rest of the Clinical Studies section communicates the “Travoprost 
ophthalmic solution 0.003%” as “Travoprost 0.003%” not “IZBA.” For clarity, should this 
abbreviation be revised to “Travoprost 0.003%?”

The Clinical Studies Section has been revised to use consistent reference to the drug products. 

BIOSTATISTICS

Per the Biostatistics consultative review finalized 3/27/14:

In this submission, the applicant seeks approval of Travoprost ophthalmic solution 0.003%containing 
the preservative polyquaternium-1 (also known as PQ-preserved) for the reduction of elevated 
intraocular pressure (IOP) in patients with open-angle glaucoma or ocular hypertension.
Travoprost ophthalmic solution at a concentration 0.004% PQ is currently an approved product by the 
European Medicines Agency (EMA).

The primary evidence for the safety and efficacy of Travoprost solution 0.003% is based on a single 
Phase 3 trial (C-11-034). This trial was a multicenter, double-masked, randomized, active controlled, 
2-arm, parallel group equivalence study. The study was designed to evaluate the safety and 
equivalence with respect to IOP-lowering efficacy of Travoprost 0.003% to Travoprost 0.004% BAK 
(preserved with benzalkonium chloride) in adult patients with open angle glaucoma or ocular 
hypertension. The active control arm, Travoprost 0.004% BAK (Travatan), received FDA approval in 
March 2001 and was marketed as Travatan.

As shown in Figure1 below, overall, both treatment groups resulted in comparable IOP reductions at 
all visits and assessment time points; the point estimates for the mean IOP reductions ranged from 7.6 
to 8.7 mmHg in the Travoprost 0.003% group and from 7.5 to 8.8 mmHg in the Travatan group. The 
highest IOP reduction in both treatment groups was observed at the 8 AM assessment time point.
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12. Labeling

NDA 204822, IZBA (travoprost ophthalmic solution) 0.003% is recommended for approval for the 
reduction of elevated intraocular pressure in patients with open-angle glaucoma or ocular hypertension
with the revised labeling found in the Appendix at the end of this CDTL review.

13. Recommendations/Risk Benefit Assessment

RECOMMENDED REGULATORY ACTION: 

NDA 204822, IZBA (travoprost ophthalmic solution) 0.003% is recommended for approval for the 
reduction of elevated intraocular pressure in patients with open-angle glaucoma or ocular hypertension.  
The benefits of using this drug product outweigh the risks for the above indication.

RISK BENEFIT ASSESSMENT:

Travoprost 0.003% lowered IOP by approximately 7-8 mmHg and was equivalent to Travatan 
(travoprost 0.004%) in IOP-lowering efficacy as measured by mean IOP.  The difference in mean IOP 
between travoprost 0.003% and Travatan was within 1mmHg at all post-baseline timepoints.

Overall, travoprost 0.003% was safe and well tolerated.  The rate of adverse events was similar 
between travoprost 0.003% and Travatan. There was no significant difference between groups in the 
number of dropouts/discontinuations. 

Based on the single trial submitted in this NDA, the risk/benefit profile of travoprost 0.003% is 
considered equivalent to Travatan and is therefore recommended for approval.
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Pharmacology/Toxicology, CMC, Biostatistics, Clinical, Clinical Pharmacology, and Product Quality 
Microbiology have recommended approval for this application. 

RECOMMENDATION FOR POSTMARKETING RISK MANAGEMENT ACTIVITIES:

There are no risk management activities recommended beyond the routine monitoring and reporting of 
all adverse events. 

There are no recommended Postmarketing Requirements or Phase 4 Commitments.
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