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I. Executive Summary:

Alcon is seeking approval of PAZEO® (olapatadine hydrochloride, 0.7%) ophthalmic solution for the
treatment of ocular itching associated with allergic conjunctivitis; the proposed dosage is 1 drop into
each eye once daily. The sponsor reported that in two adequate well-controlled Phase 3 Conjunctival
Allergen Challenge (CAC) trials, PAZEO® (0.7%) demonstrated superiority to vehicle and the active
comparator(s) PATADAY® (olapatadine hydrochloride 0.2%; Alcon) and PATANOL® (olapatadine
hydrochloride 0.1%; Alcon) when 1 drop per eye of the treatments were administered to adult allergic
conjunctivitis patients at 2 to 3 non-consecutive days over 2 to 3 weeks (i.e., on days 0, 14, 21).
Additionally, the safety and tolerability of PAZEO® (given as 1 drop per eye once daily for 6 weeks)
was demonstrated in healthy subjects 2 years and older (Study C-12-028). The sponsor’s subgroup
analyses of safety data generated in Study C-12-028 did not reveal any clinically significant differences
in the types and the rates of adverse events with respect to age, gender, race, concomitant disease,
concomitant medications, and iris color. In Study C-12-028, dysgeusia (taste perversion) was the only
unique common adverse event reported for PAZEO® 0.7%, although the rate (2.4%) was not higher than
that reported for PATADAY® 0.2% (i.e., 5% or less, in the US package insert).

Summary of Clinical Pharmacology Findings

The sponsor conducted PK Study C-11-036 to determine the plasma exposures to olapatadine and its two
(N-oxide and mono-desmethyl) metabolites following single and repeated topical ocular administration
of the proposed commercial ophthalmic solution in 24 healthy adult subjects; 19 subjects had a complete
set of PK profiles on Days 1 and 7. The plasma olapatadine (parent drug) concentrations were higher
with topically applied PAZEO® (olapatadine hydrochloride 0.7%) ophthalmic solution administered as 1
drop per eye once daily for 7 days, compared to that reported for 0.15% olapatadine ophthalmic solution
administered as 1 drop per eye twice daily for 2 weeks (see the PATADAY® and PATANOL® US
package inserts), although no apparent accumulation of olapatadine was observed following repeated
topical ocular administration of the proposed product. The mean steady state plasma olapatadine Cmax
and AUC,.;, measured with PAZEO® in this PK study were lower (by 90% to 93%, and by 85% to 88%,
respectively) than that reported in adult healthy subjects and seasonal allergic rhinitis patients following
administration of PATANASE® (olapatadine hydrochloride 0.6%; Alcon) Nasal Spray given 2 sprays
per nostril twice daily for 14 days. The N-oxide metabolite of olapatadine (M3) was detected in less than
10% of the total plasma samples in approximately half of the study participants; the maximum plasma
concentration was 0.174 ng/mL measured during the first 4 hours post-dosing. Plasma concentrations of
desmethyl olapatadine (M1) were below the LLOQ (0.05 ng/mL) of the PK assay.
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Recommendations

From a Clinical Pharmacology perspective, this NDA of olapatadine hydrochloride 0.7% ophthalmic
solution is recommended for approval. See Section Il of this document for the reviewer’s recommended
edits to the sponsor’s proposed language in Section 12.3 of the proposed package insert.

Gerlie Gieser, Ph.D.
Office Clinical Pharmacology
Division of Clinical Pharmacology 4

RD/FT signed by Philip M. Colangelo, Pharm.D., Ph.D. (TL)
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I1. Question-Based Review:

A. General Clinical Pharmacology

1. What are the PK parameters of the drug and its metabolites after single and multiple dosing?
The PK of olapatadine and its n-oxide and mono-desmethyl metabolites following single and repeated
topical ocular dosing of PAZEO® (1 drop once daily for 7 days) were investigated in 24 healthy adult
subjects (24 to 62 years old, weighing 54 to 99 kg). The time course of plasma olapatadine
concentrations for 19 subjects with a complete set of PK parameters for the two PK profiling days (Days
1 and 7) are depicted in Figure 1; the corresponding PK parameters are summarized in Table 1. The mean
olapatadine Cmax, and AUC,_, were similar on day 1 and day 7, suggesting the lack of systemic
accumulation after repeated topical ocular dosing with PAZEO®. The olapatadine Cmax and AUC were

not significantly influenced by gender, race, age and bodyweight.

Figure 1. Plasma olapatadine concentration-time profiles following 1 day and 7 days of topical ocular dosing with
PAZEO® administered as 1 drop per eye once daily to healthy adult subjects (Study C-11-036)
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*analysis includes 19 subjects with complete set of PK profiles on Days 1 and 7

Table 1. Pharmacokinetic Parameters of Olopatadine after Single and Multiple Once Daily Dosing of PAZEO® in
Healthy Adult Subjects (Study C-11-036); [Mean + SD; Median (range)]

Olapatadine Day 1 Day 7
PK parameter (n=19) (n=19)
1.65+1.07; 1.86 £ 1.1;
Tmax (hOUrs) 2(0.25-4.02) 2(0.25-4)
19+1; 1.6 £0.9;
Crnax (ng/mL) 1.7(0.6-4.1) 1.6 (0.6 -4.5)
10 £4.3; 9.7+ 4.4
AUC, 1, (ng*h/mL) 9.1(4.1-184) 9.1(3.7-21.2)
3.01+1.07; 3.4+12;
ty (hours) 2.56 (2.05 - 5.78) 3.3(213-7.77)

*analysis includes 19 subjects with complete set of PK profiles on Days 1 and 7
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Compared to two approved olapatadine ophthalmic solutions marketed by Alcon Research, Ltd, i.e.,
PATADAY® 0.2% (given 1 drop per eye once daily) and PATANOL® 0.1% (given 1 drop per eye twice
daily), the plasma olapatadine (parent drug) concentrations following topical ocular use of PAZEO® at
the proposed dosage were higher in the healthy adult subjects who participated in the PK study. The
package inserts of PATADAY® and PATANOL® states: “Following topical ocular administration of
olopatadine 0.15% ophthalmic solution in man, olopatadine was shown to have a low systemic exposure.
Two studies in normal volunteers (totaling 24 subjects) dosed bilaterally with olopatadine 0.15%
ophthalmic solution once every 12 hours for 2 weeks demonstrated plasma concentrations to be generally
below the quantitation limit of the assay (< 0.5 ng/mL). Samples in which olopatadine was quantifiable
were typically found within 2 hours of dosing and ranged from 0.5 to 1.3 ng/mL.”

Compared to PATANASE® (olapatadine 0.66%) Nasal Spray when given as 2 sprays per nostril twice
daily, the measured mean steady state Cmax and AUC,.;, were lower (by 90% to 93%, and by 85% to
88%, respectively) in the healthy subjects of the PK study following topical ocular use of PAZEO® at
the proposed dosage. The reviewer notes that even if adjusting the observed mean olapatadine Cmax and
AUC,., for the low absolute recoveries (<40%) of the simultaneous PK assay (see Section B.3 of this
NDA review), the exposures to olapatadine (and its metabolites) would still be significantly lower than
that previously reported for PATANASE®. The PATANASE US package insert describes the systemic
exposures to olapatadine in healthy subjects and patients, as follows:

“Absorption: Healthy Subjects: Olopatadine was absorbed with individual peak plasma concentrations
observed between 30 minutes and 1 hour after twice daily intranasal administration of PATANASE
Nasal Spray. The mean (£ SD) steady-state peak plasma concentration (Cmax) of olopatadine was 16.0 +
8.99 ng/mL. Systemic exposure as indexed by area under the curve (AUC,.;,) averaged 66.0 + 26.8
ng-h/mL. The average absolute bioavailability of intranasal olopatadine is 57%. The mean accumulation
ratio following multiple intranasal administration of PATANASE Nasal Spray was about 1.3.

Seasonal Allergic Rhinitis (SAR) Patients: Systemic exposure of olopatadine in SAR patients after twice
daily intranasal administration of PATANASE Nasal Spray was comparable to that observed in healthy
subjects. Olopatadine was absorbed with peak plasma concentrations observed between 15 minutes and 2
hours. The mean steady-state Cmax was 23.3 + 6.2 ng/mL and AUC,.;, averaged 78.0 + 13.9 ng-h/mL.”

Table 2. Mean + SD (range) Pharmacokinetic Parameters of Olopatadine after Multiple QD or BID Intranasal Doses

Study Dose/Regimen Cmax Tmax AUC, t,
(N) (ng/mL) (h) (ng*h/mL) (h)
Study C-02-10 SAR 0.4%/BID x 14 days 159+6.4 1.00 +0.55 57.3+245 83+49
patients (N=14) (3.65-29.0) (0.25-2.00) (10.4-114) (2.1-21.3)
0.6%/BID x 14 days 233+£6.2 0.97 £0.52 78.0 £13.9 104 +5.1
(N=13) (14.4-35.3) (0.08 - 1.50) (54.4- 103) (4.0-21.8)
Study C-00-58 0.1%/QD x 3 days (N=12) 4.36 £2.27 1.23+0.59 13.92+£5.90 6.3+£4.1
Healthy (0.41-7.92) (0.50 -2.00) (1.40 -20.67) (1.96 - 13.5)
Subjects 0.1%/BID x 3 days (N=12) 3.42+131 1.06 +0.42 12.03 + 3.66 83+35
(0.97 —5.05) (0.50 - 1.50) (4.80 - 16.54) (3.06-13.3)
0.2%/BID x 3 days (N=12) 8.48 £3.12 1.25+0.38 28.33£9.88 15.0+9.6
(2.77-15.0) (0.75-2.00) (11.09- 14.03) (3.16-29.9)

Source Clinical Pharmacology review of PATANASE® (olapatadine 0.6% intranasal spray) NDA
SAR (Seasonal Allergic Rhinitis); BID (twice daily); QD (once daily)

That the average elimination half-life of olapatadine (3.5 hours) on Day 1 and at steady state following
topical ocular administration of PAZEO® is shorter than that reported for intranasally administered
olapatadine and orally administered olapatadine (8 to 12 hours) could be explained by the possible
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dependence of the systemic elimination of this drug on the circulating concentrations. Based on the
Clinical Pharmacology review of the PATANASE® NDA, there appears to have been a trend of longer
mean elimination half-life with higher cumulative doses of olapatadine nasal spray (see t;,, Cmax, and
AUC, 4, of olapatadine of healthy subjects in Table 2).

The reviewer confirms that desmethyl olapatadine (M1) was not detected in any of the plasma samples
collected in PK Study C-11-036. On the other hand, N-oxide olapatadine (M3) was detected in 8.9%
(27/304) of the plasma samples (from 58% or 11 of the 19 subjects with a complete set of olapatadine PK
parameters on Day 1 and Day 7). In those with detectable levels, the maximum steady state M3
concentration was 0.174 ng/mL, measured during the first 4 hours post-dose. When considering all
plasma samples collected in the PK study, i.e., even those obtained from subjects who did not have a
complete set of olapatadine PK parameters on Day 1 and Day 7, similar proportions of plasma samples
(8.6%) and patients with detectable M3 levels (58%; 14/24) were observed. The reviewer notes that the
sponsor reported that only 6 of the 24 subjects had “observable” n-oxide olapatadine in their plasma on
day 1, and only 1 subject on day 7.

B. Analytical Section

1. How are the active moieties identified and measured in the plasma in the clinical pharmacology
and biopharmaceutics studies?

The samples were processed using a protein-precipitation extraction technique, followed by a
validated HPLC/MS/MS assay to measure the concentrations of olapatadine, n-oxide olapatadine and
mon-desmethyl olapatadine in the plasma samples of healthy subjects who participated in PK Study
C-11-036. AL-25287 was used as the internal standard.

2. Which metabolites have been selected for analysis and why?

Two minor active metabolites (N-oxide and mono-desmethyl olapatadine) were measured in the
plasma samples obtained during the conduct of PK Study C-11-036, as these were the same two
metabolites that were measured in the plasma samples of PK studies conducted by Alcon during the
development of PATADAY®, PATANOL® ophthalmic solutions, and PATANASE® Nasal Spray.

3. What are the performance characteristics of the PK assay?

The PK assay used to quantify olapatadine and its n-oxide and mono-desmethyl metabolites was at
least 10-fold more sensitive than the assay that was used previously by Alcon for the PK study as
described in the PATADAY®0.2% and PATANOL®0.1% ophthalmic solution US package inserts,
but was the same as that used for the PK measurements as described in the PATANASE® Nasal
Spray US package insert. For all three analytes, the LLOQ of the most current PK assay was 0.05
ng/mL, and the ULOQ was 50 ng/mL. Table 3 summarizes the validation parameters for the PK
assay. Compared to the assay used for PATANASE®, low absolute recoveries were noted for
olapatadine, M1 and M3 (88%, 92%, 56% versus 39%, 39%, 35%), however the absolute recovery
was also low for the internal standard (33.9%). Furthermore, the precision of the analyte and internal
standard recovery replicates at each QC concentration were <15%, suggesting that the extraction
process is of acceptable reproducibility. [The 2013 draft FDA Guidance on Bioanalytical Method
Validation states that the recovery of the analyte need not be 100%, but the extent of recovery of an
analyte and of the internal standard should be consistent, precise, and reproducible.] The
bioanalytical report stated that all reported data were from analytical runs that met all applicable
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validation acceptance criteria, and that the validation data demonstrate the adequacy of the PK assay
for routine use in the measurement of plasma concentrations of olapatadine and its metabolites.

Table 3. Original Validation Parameters for Olapatadine and its N-oxide and Mono-desmethyl Metabolites in
Human K2EDTA Plasma by HPLC/MS/MS/MS

Validation Parameter olapatadine M1 (N-desmethyl) M3 (N-oxide)
LLOQ 0.05 ng/mL 0.05 ng/mL 0.05 ng/mL
ULOQ 50 ng/mL 50 ng/mL 50 ng/mL
Accuracy (%CV)

Inter-day -3.10 to 2.40 -2.30 to 2.00 -3.56 to 3.00

Intra-day -3.40 to 2.00 -2.33 to 2.00 -5.50 to 5.40
Precision (%CV)

Inter-day 1.62 to 5.75 1.56 to 7.52 2.53t09.18

Intra-day 1.22 to 8.84 1.85t0 17.15 1.83 to 8.69
Recovery of Analyte (%)

Absolute 38.9 38.8 34.7

Relative 83.1 81.6 83.6
Recovery of IS (%)

Absolute ©e)

Relative
Reproducibility of Matrix Effects

Accuracy (% Bias) 0.67 -8.67 -6.67 to 6.67

Precision (%CV) 8.21 6.33 6.10 to 9.29
Specificity against endogenous 10 Lots of Blank Matrix: No significant interferences (> ®% of the mean LLOQ
interferences response or > (PP of the mean internal standard response) were found at the retention

times of the analytes of interest.

Hemolysis Interference No samples had ?4”% hemolysis.
Injection carry-over None was detected at > 522% of the LLOQ response for all analytes of interest
Stability o

Freeze-Thaw Cycles 5

Short-Term, RT g:;nours

Reinjection (Autosampler), RT hours

Sample Processing, RT

(after extraction prior to gghour

reconstitution)

Post-Preparative, RT —

Long-Term Matrix,-70°C hours

Long-Term Matrix,-20°C 372 days

372 days

RT (room temperature); IS (Internal Standard)

III. Detailed Labeling Recommendations

Below are the reviewer’s recommended labeling edits (added text = underscore; deleted text =
strikethrough).

12.3 Pharmacokinetics
In healthy subjects. ®®_topical ocular dosing of 1 drop of ®@ pAZEO®
once daily for 7 days into both eyes R

resulted in mean = SD (range) steady state plasma
: ) (@)
olapatadine Cy,y and AUCy 1» -0f 1.6 £ 0.9 ng/mL (0.6 to 4.5 ng/mL) and 9.7 =
4.4 ng*h/mL (3.7 to 21.2 ng*h/mL). respectively. The olapatadine Cy, and AUC,, after the first dose
were similar to those measured on day 7 in these subjects. suggesting that there was no systemic
accumulation of olapatadine after repeated topical ocular dosing with PAZEO®. ]
The median_(range) time to achieve peak olapatadine concentrations (Ty.,) was
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(b) (4)

The mean = SD (range) elimination half-life of
®@ olapatadine was 3.4 + 1.2 hours (2 to 8 hours). N-oxide olapatadine (M3) was detected during
the first 4 hours after bilateral topical ocular dosing of PAZEO® in approximately half of the subjects
and in less than 10% of the total plasma samples collected. at concentrations not exceeding 0.121 ng/mlL

on day 1 and 0.174 ng/mL on day 7. ®® None of the plasma samples from these
subjects had mono-desmethyl olapatadine (M1) concentrations that O were

above the lower limit of quantitation (0.05 ng/mL) of the PK assay: e

2.0 hours (0.25 to 4 hours)-
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