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2 SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT 
The clinical pharmacology assessment included a review of the relative bioavailability data from 
Study OPP-100, comparing the systemic exposure of 0.12 mg intranasal varenicline (0.06 mg per 
nostril) relative to 1 mg oral varenicline (CHANTIX®, varenicline oral tablets) in the fasted 
state. The results indicated that varenicline systemic exposure (AUC and Cmax) after dosing 
with the proposed intranasal dose was lower than the approved dose of orally administered listed 
drug, Chantix. Based on data from OPP-100, a PK bridge has been established between the 
proposed intranasal spray product and the listed drug (CHANTIX® oral tablets). 
 

2.1 Pharmacology and Clinical Pharmacokinetics 
In relative bioavailability Study OPP-100, the Applicant compared varenicline systemic 
exposure in healthy volunteers following administration of a single 0.12 mg bilateral intranasal 
dose of the proposed nasal spray product and a single 1 mg dose of the approved CHANTIX® 
oral tablets. After intranasal treatment, the median time to maximum concentration (Tmax) of 2.00 
hours was shorter than that following oral treatment, 3.00 hours. The mean [SD] elimination 
half-life (t1/2) values following intranasal treatment was 18.9 [9.9] hours, which was similar to 
that following oral treatment, 19.6 [10.4] hours. The Applicant’s assessment of relative 
bioavailability was based on a calculation of the geometric mean ratios (GMRs) and associated 
90% confidence intervals (CIs) for human plasma Cmax, AUC0-t, and AUC0-inf. The PK data 
shown in Table 1 indicate that varenicline exposure after intranasal dosing of 0.12 mg is 3.6-
7.5% of that achieved after oral dosing of 1 mg. 
 
Table 1. Geometric mean ratios (Nasal/Oral) [90% CIs] for plasma PK parameters of varenicline 
in Study OPP-100 . 

PK Parameter Geometric Mean Ratio (Nasal/Oral) [90% CI] 
AUC0-t 0.036 [0.026, 0.051] 

AUC0-inf 0.075 [0.060, 0.094] 
Cmax 0.070 [0.060, 0.082] 

AUC0-t = the observed area under the concentration-time curve from time zero to the time of last 
measureable concentration; AUC0-inf = the extrapolated area under the concentration-time curve from time 
zero to time infinity; Cmax = maximum concentration  
Source: Data adapted from Table 11.4.2.3.2, page 55, Clinical Study Report for Study OPP-100, Module 5.3.1.2, 
NDA 213978 SDN 1, submitted Dec. 17, 2020 
 
The data from OPP-100 indicate that varenicline exposure is lower after intranasal dosing 
relative to oral dosing. A PK bridge has been established between the proposed intranasal spray 
product and the listed drug, CHANTIX® varenicline oral tablets. This study was conducted 
using the 1.2 mg/mL nasal spray, a strength that is double that of the proposed 0.6 mg/mL 
commercial product. Thus, these results are still applicable and adequate from a clinical 
pharmacology perspective. 
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2.1.1 Dosing and Therapeutic Individualization 

2.1.2 General Dosing 
The recommended dose is 0.6 mg/mL administered as one spray per nostril BID to treat the signs 
and symptoms of dry eye disease in all patients. The clinical efficacy and safety of this dosing 
regimen was assessed in three studies: OPP-004 (phase 2), OPP-002 (phase 2b), and OPP-101 
(phase 3) in adult patients with dry eye disease.  

2.1.3 Therapeutic Individualization 
The Applicant has not proposed any therapeutic individualization. The available clinical 
pharmacology information does not warrant a need for therapeutic individualization. 

2.1.4 Outstanding Issues 
None 

2.1.5 Summary of Labeling Recommendations 
The labeling review is ongoing at the time of this review.  
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3 COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW 
 

3.1 Overview of the Product and Regulatory Background 
The proposed product is a varenicline tartrate nasal spray, 0.6 mg/mL (proposed trade name: 

 for the treatment of the signs and symptoms of dry eye disease. Varenicline is a 
small molecule partial nicotinic agonist selective for the α4β2 nicotinic acetylcholine receptor. 
The activity of varenicline in dry eye disease is thought to be due to stimulation of the trigeminal 
parasympathetic pathway, which innervates the lacrimal functional unit, leading to increased tear 
film production.  
 
The proposed product was evaluated under IND 138645. A summary of key clinical 
pharmacology-related discussions and correspondence with the Applicant are listed in Table 2 
below. 
 
Table 2. Summary of key clinical pharmacology-related communication with the Applicant  

IND 138645, 
EOP2 
(March 2019) 

 The Agency agreed that no additional nonclinical studies would be 
needed beyond two 7-day and two 28-day intranasal toxicity studies in 
rats and rabbits, provided that an adequate bridge (e.g., via comparative 
PK data) can be established between the proposed product and the listed 
drug. 
 Reliance upon the listed drug would be scientifically justified if 

exposure following intranasal administration of the to-be-marketed 
formulation is less than or equal to that of the listed drug at the approved 
dose and route of administration. 

Source: Reviewer’s summary based on meeting minutes located in DARRTS for IND 138645 

 

3.2 General Pharmacology and Pharmacokinetic Characteristics 
The Applicant conducted a two-way crossover relative bioavailability study in the fasted state 
comparing the systemic exposure of varenicline following a single dose of the 1.2 mg/mL nasal 
spray, defined as one spray in each nostril (0.06 mg per nostril, total dose of 0.12 mg), and the 1 
mg oral tablets (CHANTIX®). The study enrolled 22 healthy volunteers who were randomized 
1:1 to receive one of two treatment sequences (Oral-Nasal or Nasal-Oral). All participants who 
completed the study (n = 21) received both treatments.  
 
PK analysis was conducted in 16/22 (72.7%) participants who completed both treatment periods 
and had sufficient data for calculation of PK parameters including AUC0-t, AUC0-inf, and Cmax. 
The mean concentration vs. time curves comparing nasal to oral treatment are shown in the linear 
scale in Figure 1. Calculated PK parameters are shown in Table 3. 
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Figure 1. Mean (±SD) varenicline concentration-time profiles in the linear scale following a 
single intranasal dose of 0.12 mg or a single oral dose of 1 mg.  

 
Source: Figure 11.4.2.3.1, page 51, Clinical Study Report for Study OPP-100, Module 5.3.1.2, NDA 213978 SDN 1, 
submitted Dec. 17, 2020) 
 
 
Table 3. Summary of varenicline PK parameters following intranasal vs. oral dosing from Study 
OPP-100.  

 
Source: Table 11.4.2.3.1, page 54, Clinical Study Report for Study OPP-100, Module 5.3.1.2, NDA 213978 SDN 1, 
submitted Dec. 17, 2020 
 
The data in Figure 1 and Table 3 show reduced varenicline exposure following intranasal 
administration with the proposed nasal spray product relative to dosing with the approved oral 
tablets. After intranasal dosing, the median Tmax was shorter than that for oral dosing, with 
calculated values of 2.00 and 3.00 hours, respectively. The mean [SD] elimination half-life, t1/2, 
was consistent across treatments with values of 18.9 [9.9] hours and 19.6 [10.4] hours 
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determined after intranasal and oral dosing, respectively. The percent coefficient of variation 
(CV%) values for mean exposure parameters, including AUC0-t, AUC0-inf, and Cmax, were greater 
following intranasal relative to oral dosing, indicating greater intersubject variability after 
intranasal administration. In addition, the percent extrapolation required for the calculation of 
AUC0-inf was much greater for intranasal vs. oral treatment, as evidenced by a comparison of 
mean values for AUC0-t and AUC0-inf. Therefore, with respect to intranasal dosing, AUC0-inf 
should be interpreted with caution. 
 
Single-dose PK parameters determined for the listed drug in Study OPP-100 were consistent 
with the current approved labeling as well as previously determined PK parameters in studies 
conducted by the listed drug Sponsor. Per the approved labeling for CHANTIX® oral tablets, 
maximum plasma concentrations of varenicline were observed within 3-4 hours after 
administration and the elimination half-life was approximately 24 hours. In adult smokers aged 
18-55 years receiving a single 1 mg dose of varenicline oral tablets (n = 51), the mean [SD] 
AUC0-inf, Cmax, and t1/2 were 107 [21] ng·h/mL, 4.32 [0.78] ng/mL, and 19.2 [3.4] hours, 
respectively (Faessel HM, Obach RS, Rollema H, Ravva P, Williams KW, Burstein AH. Clin 
Pharmacokinet. 2010;49(12):799-816). These values are corroborated by those reported in the 
original clinical pharmacology review for CHANTIX® oral tablets (review by Dr. Srikanth 
Nallani, page 9, DARRTS date: Apr. 7, 2006). 
 
Relative bioavailability was determined based on a calculation of the GMRs and associated 90% 
CIs for AUC0-t, AUC0-inf, and Cmax. The GMRs [90% CIs] comparing 0.12 mg intranasal 
varenicline vs. 1 mg oral varenicline for AUC0-t, AUC0-inf, and Cmax were 0.036 [0.026, 0.051], 
0.075 [0.060, 0.094], and 0.070 [0.060, 0.082], respectively. These data indicate that systemic 
exposure following administration of 0.12 mg intranasal varenicline is approximately 3.6-7.5% 
that observed after administration of 1 mg oral varenicline. 
 
Results from Study OPP-100 also support the safety of the proposed nasal spray product relative 
to the approved listed drug oral tablets. Treatment-emergent adverse events (TEAEs) were 
observed in 13/21 (61.9%) participants after intranasal administration, and 9/22 (40.9%) 
participants after oral administration. The most commonly reported AEs after oral dosing were 
nausea (5/22, 22.7%), vomiting (4/22, 18.2%), and dizziness (5/22, 22.7%), all of which have 
previously been reported per the CHANTIX® approved labeling. The most commonly reported 
AEs after intranasal dosing were sneezing (7/21, 33.3%) and cough (6/21, 28.6%). Aside from 
one instance of vomiting that was deemed moderate in severity, all TEAEs were graded as mild 
in severity.  
 

3.3 Clinical Pharmacology Review Questions 

3.3.1 To what extent does the available clinical pharmacology information provide 
pivotal or supportive evidence of effectiveness? 

The only clinical pharmacology study submitted by the Applicant is Study OPP-100, a relative 
bioavailability study comparing 0.12 mg intranasal varenicline vs. 1 mg oral varenicline in 
healthy volunteers. Because the study was conducted in healthy volunteers, efficacy was not 
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4 APPENDICES 

4.1 Clinical PK Assessment 

4.1.1 Title: An Open-Label, Single-Center, Randomized, 2-way Crossover Study to 
Evaluate the Relative Bioavailability of Varenicline Administered as OC-01 Nasal 
Spray as Compared to Varenicline Administered Orally as CHANTIX® (The Zen 
Study) (Study OPP-100) 

 
To establish a scientific bridge between the proposed varenicline nasal spray product and the 
listed drug, CHANTIX® oral varenicline tablets, the Applicant conducted Study OPP-100: “An 
open-label, single-center, randomized, 2-way crossover study to evaluate the relative 
bioavailability of varenicline administered as OC-01 nasal spray as compared to varenicline 
administered orally as CHANTIX® (The Zen Study).” The primary objective of this study was 
to assess the relative bioavailability of 0.12 mg intranasal varenicline administered bilaterally, 

, as compared with varenicline administered orally at a dose 
of 1 mg, its highest oral tablet strength. 
 
Healthy volunteers were randomized in Treatment Period 1 to receive either: 1) an intranasal 
dose of 0.12 mg varenicline nasal spray (0.05 mL spray of 0.06 mg into each nostril), or 2) a 
single 1 mg oral dose of CHANTIX®. Both products were self-administered by participants in 
the fasted state under direct supervision. After 14 days, participants returned for Treatment 
Period 2 to receive the alternate dose of varenicline not received in Treatment Period 1.  
 
Study OPP-100 enrolled healthy males and females, between 18 and 65 years of age, inclusive, 
and a body mass index (BMI) between 18.0 and 32.0 kg/m2, inclusive. Noteworthy exclusion 
criteria included: having had significant trauma to the nasal or sinus areas; having severe renal 
impairment (estimated CrCL < 30 mL/min); current concomitant use of cigarettes or any 
tobacco-containing products; current concomitant use, or previous use within 30 days, of a 
nicotinic acetylcholine receptor agonist; having clinically significant ECG or vital sign 
abnormalities; and enrollment in any investigational drug, biologic, or device study.  
  
4.1.1.1 Sample Collection, Bioanalysis, Pharmacokinetic Assessments, and Statistical 

Analysis 
Blood samples for PK for each treatment were collected pre-dose, and post-dose at minutes 5, 
15, and 30, and hours 1, 2, 3, 4, 6, 8, 12, 24, 36, 48, 72, 96, and 120. Participants were confined 
in the Clinical Research Unit during the first 48 hours of sample collection. Remaining samples 
were collected on an outpatient basis. All samples were collected using tubes containing 
dipotassium ethylenediaminetetraacetic acid (EDTA K2). 
 
PK samples were analyzed using a validated electrospray ionization liquid chromatography-mass 
spectrometry-mass spectrometry (ESI-LC/MS/MS) method to determine the concentration of 
varenicline in human plasma with a lower limit of quantitation (LLOQ) of 0.100 ng/mL. Further 
details of the bioanalytical method and its validation are provided in a subsequent section. 
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The PK analysis population included all subjects who completed both treatment periods and had 
sufficient data for calculation of AUC0-inf, AUC0-t, and Cmax. PK parameters of varenicline in 
plasma, including AUC0-inf, AUC0-t, Cmax, Tmax, t1/2, and Kel, were calculated using a non-
compartmental method and summarized descriptively. For the primary analysis, log-transformed 
values of AUC0-inf, AUC0-t, and Cmax were compared with ANOVA using a linear mixed-effects 
model. Period, sequence, and treatment were considered fixed effects, while subject was 
considered a random effect. The GMR point estimates and associated 90% CIs were calculated 
for each of the three parameters. 
 

4.1.1.2 Summary of Bioanalytical Method Validation 
The Applicant submitted one validation report for the bioanalytical method used in Study OPP-
100 entitled “The LC/MS/MS Quantitation of Varenicline in Human Plasma Between 0.100 and 
50.0 ng/mL” (report number 12446.071519.1). Based on this report, this method for analysis of 
varenicline in human plasma has been adequately validated. 
 
Varenicline concentrations in K2EDTA human plasma were determined using an LC/MS/MS 
assay with a validated quantitation range between 0.100 and 50.0 ng/mL.  The method relies on 
protein precipitation to extract varenicline (analyte) and varenicline-D4 (internal standard) from 
0.100 mL human plasma. Electrospray ionization mass spectrometry in positive ion mode was 
used for detection and quantification. Details of the HPLC system, including the mobile phases, 
flow rate, and sample gradient are provided in the tables below:  
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Standard curve concentrations 
(ng/mL) 0.100, .200, 1.50, 5.00, 10.0, 20.0, 40.0, 50.0 

QC concentrations (μg/mL) 

LLQC: 0.100 ng/mL 
LQC: 0.300 ng/mL 
MQC: 4.00 ng/mL 
HQC: 37.5 ng/mL 

QC intraday (within-run) 
precision range (%CV) 1.41% to 11.1%  

QC intraday (within-run) 
accuracy range (%bias) -12.3% to 1.00% 

QC interday (between-run) 
precision range (%CV) 2.15% to 10.9%  

QC interday (between-run) 
accuracy range (%bias) -7.00% to -0.750% 

Bench-top stability (hrs) 21 hours (room temperature) 
Stock stability (days) 154 days (-20 °C), and 19 hours (room temperature) 
Processed stability (hrs) 94 hours (at 5 °C)  
Freeze-thaw stability (cycles) 6 cycles (at -20 °C)  
Long-term storage stability (days) 90 days at -20 °C and -80°C 
Dilution Integrity 100-fold dilution (%CV = 1.65%, %Bias = -12.6%) 

Selectivity 

Mean matrix factor area ratio (plasma to control peak 
area ratios of analyte to IS) = 0.994. No interference 
from matrix components were observed at the retention 
times of analyte and IS 

 
An information request was sent to the Applicant (DARRTS date: Apr. 30, 2021) to resolve a 
discrepancy between the validation report and the bioanalytical report, In the latter, it was 
indicated that the stability parameters of reinjection reproducibility and post-preparative stability 
(processed stability) were evaluated at ambient temperature. In contrast, the validation report 
suggests these parameters were evaluated at 5 °C. In a response dated May 5, 2021, the 
Applicant confirmed that the validation tests for reinjection reproducibility and post-preparative 
stability were run at 5 °C.  
 
4.1.1.3 Bioanalytical Report Summary 
The Applicant submitted one bioanalytical report detailing the performance of the PK sample 
analysis method used in Study OPP-100 entitled “Determination of Varenicline in Human 
Plasma Samples from Protocol OPP-100” (report number 14844.123119). Based on this report, 
the PK assay performed with acceptable precision and accuracy in Study OPP-100. 
 
Overall, in relative bioavailability study OPP-100, 729 samples were analyzed. Samples were 
received between Aug. 31, 2019 and Sept. 25, 2019. Samples were analyzed between Sept. 11, 
2019 and Oct. 17, 2019. All samples were kept at -20 °C. The interval between the first sample 
draw date to the last date of analysis is approximately 52 days and therefore falls within the 
validated time frame for long-term stability at -20 °C (90 days). 
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subjects, sneezing occurred within one minute of intranasal dosing, although this was not a 
consistent predictor of decreased varenicline systemic exposure, as evidenced by the inclusion of 
subject  in the PK analysis set. An exploratory analysis was conducted to compare PK 
parameters among those in the PK analysis set with (n = 4) and without (n = 12) reported 
sneezing. Results are shown in Table 6. 
 
Table 6. Exploratory analysis assessing the impact of sneezing on PK parameters.  

 
Source: Reviewer’s analysis using ADPP Dataset with statistics calculated in JMP 13.0.0 
 
Based on the data in Table 6, participants with reported sneezing had reductions in AUC0-t, 
AUC0-inf, and Cmax, with geometric mean reductions of 62%, 39%, and 31%, respectively, 
relative to those without reported sneezing. The clinical significance of these decreases in PK 
parameters is unclear, although sneezing was commonly reported in later-phase trials, with rates 
of 80 to 95%. The proposed nasal spray drug product is locally-acting, so it is not clear whether 
reductions in systemic exposure to varenicline would impact overall efficacy. In an email 
communication with the clinical reviewer on Apr. 29, 2021, it was noted that the efficacy of the 
proposed 0.6 mg/mL strength was still demonstrated in later-phase trials irrespective of the high 
rates of sneezing.  
 
Despite the observed changes in PK parameters, this analysis does not change the conclusion that 
varenicline exposure after an intranasal dose of 0.12 mg is lower than after an oral dose of 1 mg. 
A PK bridge has been adequately established between the proposed drug product and the listed 
drug. 
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