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1 EXECUTIVE SUMMARY
This briefing document was developed to support the September 18, 2019 meeting of the Nonprescription
Drugs Advisory Committee, during which GlaxoSmithKline Consumer Healthcare's (GSKCH) New Drug
Application (NDA) for Nicotine Mouth Spray (NMS) will be discussed.
The document begins with an executive summary of key information, followed by a more in-depth review
of the public health crisis of cigarette smoking, the importance of nicotine replacement therapy (NRT) to
aid smoking cessation, the efficacy and safety data of NMS in the context of the oral NRT class, and a
review of the program to refine the proposed over-the-counter (OTC) labeling.
Collectively, these data provide evidence that NMS is a safe and effective OTC stop smoking aid that will
offer smokers an important new NRT option that provides faster nicotine delivery than the nicotine gum,
lozenge, and patch, as well as flexible and discrete dosing. NMS is an important addition to the options
available for consumers today to address the ongoing smoking epidemic and the associated severe health
consequences.

1.1

Program Overview

GSKCH submitted NDA 208425 to support the OTC approval of NMS to reduce withdrawal symptoms,
including nicotine craving, associated with quitting smoking. NMS delivers nicotine as 1 mg per spray. If
approved, NMS would build on the success of currently approved OTC NRT dosage forms (i.e., nicotine
gum, lozenge, and patch) approved in the United States (US) to help smokers quit smoking by providing
them with an additional, differentiated stop smoking aid.
The efficacy of this novel dose form has been established by a comprehensive clinical development
program (phase 1, 2, and 3 studies), adding to the extensive existing body of data for other forms of oral
NRT. NMS achieved significantly (p≤0.05) higher rates of smoking abstinence compared with placebo in
two pivotal randomized controlled smoking cessation trials, one with formal instruction and verbal
behavioral support and one naturalistic study conducted with self-help materials only (Drug Facts Label
[DFL] and User’s Guide). The findings are clinically meaningful because improving the likelihood of
successfully quitting smoking leads to more consumers leading longer, healthier lives.
The safety profile of oral NRT is well established. The safety profile of NMS is consistent with this, as
supported by data from clinical studies and postmarketing data from 45 countries in which NMS is
currently available as a nonprescription product.
Overall, the clinical trial and postmarketing data indicate that OTC NMS offers adult smokers a safe and
effective NRT option to aid in their smoking cessation efforts with a low abuse/misuse potential.

1.2

NRT Is Important for Smoking Cessation

Although at the lowest level since cigarette smoking rates have been recorded, an estimated 34.3 million
adults in the US continue to smoke cigarettes, which represents approximately 14% of the adult
population.2 Cigarette smoking is a major public health problem, responsible for over 400,000 deaths
annually in the US, with an additional nearly 50,000 lung cancer and heart disease deaths attributed to
second-hand smoke.2,3 In addition to all-cause mortality, cigarette smoking is associated with an increased
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risk for mortality from a wide array of cancers, diabetes mellitus, and diseases of the cardiovascular,
cerebrovascular, and respiratory systems.4 Therefore, smoking cessation is critical to public health.
The United States Public Health Service (USPHS) guideline recommends that healthcare professionals
encourage all their patients who smoke cigarettes to use a Food and Drug Administration (FDA)approved medication to aid in smoking cessation, unless contraindications are present.5 The first-line
medications, which reliably increase long-term smoking abstinence, include NRT in its various
formulations, bupropion, and varenicline. The NRT class represents an important smoking cessation
treatment option because of its established efficacy and safety profile and its availability as the only OTC
option (i.e., nicotine gum, lozenge, and patch) making it widely available to smokers age 18 or older.
NRT dosage forms provide similar efficacy and safety profiles, with clinically meaningful and
statistically significant (p≤0.05) improvements in quit rates compared with placebo by 50% to 60%,
regardless of the formulation.6 OTC availability of multiple NRT dosage forms provides consumers with
the ability to select a smoking cessation aid that best suits their needs, putting consumers at the heart of
dosing decisions during their smoking cessation efforts.
In 2017, Scott Gottlieb, MD, then Commissioner of the FDA, encouraged NRT product innovation.7 To
this end, the FDA announced a new Nicotine Steering Committee, which is responsible for re-evaluating
and modernizing the FDA’s approach to the development and regulation of NRT. A major aim of this
committee is to ensure that the FDA’s policies encourage the development of NRT innovation, including
novel nicotine delivery systems. As part of this initiative, in 2019, the FDA published their draft guidance
for industry, “Smoking Cessation and Related Indications: Developing Nicotine Replacement Therapy
Drug Products.”8
To date, there has been a lack of major innovation in the NRT class, with the last novel dosage form
approved 17 years ago in 2002. Consistent with the FDA’s current thinking and approach to increase
consumer access to innovative NRT products, GSKCH is committed to supporting consumers in their
smoking cessation efforts. GSKCH is seeking OTC approval of this novel NMS formulation of NRT.

1.3

Description of Nicotine Mouth Spray

NMS is formulated as an aqueous nicotine solution contained within a child-resistant spray dispenser that
is indicated to reduce withdrawal symptoms, including nicotine craving, associated with quitting smoking
(See Section 3). Each spray contains 1 mg of nicotine.
The NMS dosing schedule is based on the well-established dosing approach reflected in currently
approved OTC oral NRT products, in which smokers are directed to follow a step-wise dose reduction
during a period of 12 weeks. However, a unique aspect of the NMS dosing schedule is that the frequency
of use is flexible and based on the individual’s urge to smoke. This more personalized approach to dosing
puts the smoker in control of their dosing schedule, within the recommended limits of 4 sprays per hour
and a maximum of 64 sprays per day (Table 1).
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Table 1. NMS Dosing Schedule.
Time
Dosing Schedule
Quit day
Begin using the NMS on your quit day
Weeks 1-6
Use 1-2 sprays when you would:
• Normally smoke a cigarette or
• Have a craving to smoke (use the second spray if your cravings are not
reduced within a few minutes)
Weeks 7-9
Start reducing the number of sprays per day
• By the end of Week 9, you should be using HALF the average number of
sprays per day that you used during Weeks 1-6
Weeks 10-12
Continue reducing the number of sprays per day so that you are not using more
than 4 sprays per day during week 12
The OTC NMS offering will include:
•
•
•

Drug Facts Label: Consisting of important information about how to safely and effectively use
NMS (See Appendix 11.3)
Quick Start Guide: Consisting of colorful, easy-to-use instructions about how to use the spray
dispenser (See Appendix 11.4)
User’s Guide: A booklet containing more detailed instructions about how to use the NMS spray,
as well as self-help materials such as written guidance, a 1-800 number staffed by trained
personnel, and a link to GSKCH’s websites (See Appendix 11.5)

One of GSKCH’s websites is Quit.com, which offers consumers a robust online program with tailored
behavioral support. The website, along with the related smartphone app and electronic customer
relationship management program, are designed to augment the support provided by the written self-help
materials packaged with GSKCH’s NRT products. If approved, NMS will be added to this website. The
new Quick Start Guide, updated User’s Guide, and product website will provide behavioral support to
OTC consumers, which will enhance the level of education, guidance, and support compared to what was
available to subjects who participated in the pivotal naturalistic phase 3 study (Study NICTDP3038; See
Section 6.1.2).

1.4

NMS Efficacy

1.4.1 Efficacy Established in Pivotal Phase 3 Clinical Trials
NMS is supported by the efficacy demonstrated in two pivotal, phase 3 randomized controlled efficacy
trials that were designed as recommended by the FDA (See Section 6.1). The FDA recommended that
one trial be a standard efficacy trial (Study A6431111 [“standard efficacy” study]) and that the second be
conducted in a “naturalistic” study with no verbal counseling to demonstrate the efficacy of NMS under
more OTC-like conditions (Study NICTDP3038 [“naturalistic” study]).
Both studies were multicenter, double-blind, parallel-group, phase 3 efficacy and safety trials; the
standard efficacy trial was conducted in the European Union and the naturalistic study was conducted in
the US. A key difference between the trials was that verbal behavioral support was provided to all
participants in the standard efficacy trial, whereas the naturalistic study did not provide this level of
intervention.
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For the purposes of this document:
•

•

Verbal behavioral support refers to person-to-person interactions such as counseling, guidance,
encouragement, or other verbal support regarding smoking cessation and the use of the NRT
product. This may be provided by a trained individual, such as a physician, pharmacist,
counselor, or study personnel, typically in a clinical setting.
Self-help behavioral support refers to written materials (e.g., a paper, booklet, or pamphlet) or
digital materials (e.g., a website, smartphone app, or videos) that provide written guidance, tips,
or other support for smoking cessation, typically provided under OTC-like conditions.

Because the addition of verbal behavioral support is known to increase abstinence rates with or without
NRT, the naturalistic study was designed to examine efficacy with no support resources beyond written
materials in the study package.
Both studies demonstrated that NMS is effective in achieving statistically (p<0.05) significant and
clinically meaningful higher abstinence rates during smoking cessation treatment compared with placebo
(Table 2). The odds ratios are similar for both studies and essentially indicate a doubling of the treatment
effect in comparison to placebo.
Although the continuous abstinence rates observed in the naturalistic study were lower than those
observed in the standard efficacy trial, they are consistent with previous studies conducted under similar
naturalistic conditions (See Sections 1.4.2 and 1.4.3).
Table 2. Primary Efficacy Outcomes of 6-Week Continuous Abstinence in the NMS Standard
Efficacy and Naturalistic Studies.
Study

6-Week Continuous Abstinence Rates
NMS
Placebo

OR (95% CI)a

p-Valueb

Standard efficacy study
26.1%
16.1%
1.83 (1.12-2.99)
0.014
(A6431111)
Naturalistic study
5.0%
2.5%
2.09 (1.10-3.97)
0.021
(NICTDP3038)
a
OR calculated by Mantel-Haenszel statistics, corresponding 95% CI in the standard efficacy trial and by normal
approximation in the naturalistic study. b p-Values for difference between treatment groups were calculated by
Chi-square test in the standard efficacy study and by the Cochran-Mantel-Haenszel test in the naturalistic study.
Abbreviations: NMS, nicotine mouth spray; OR, odds ratio; CI, confidence interval

1.4.2 NMS Efficacy Consistent With Other NRT Forms
A Cochrane systematic review and meta-analysis recently published in 2018 included 131 trials with
64,640 subjects that evaluated various forms of NRT compared with placebo or no NRT with at least 6
months of follow-up.6 All arms of the trials provided some level of verbal behavioral support, varying
from advice, counseling, and follow-up visits. NRT resulted in higher rates of smoking cessation
compared with placebo or no NRT in all of the 131 trials, including the pivotal standard efficacy study for
NMS, with a pooled risk ratio (RR) of 1.55 (95% CI, 1.49-1.61).
These data establish that the typical RR for abstinence from smoking achieved at 6 months in NRT
randomized controlled trials with verbal behavioral support is approximately 1.55, though the quit rates
vary across trials for the NRT treatment and control groups. In addition, these RR and quit rates are
similar to those observed in the standard efficacy trial.
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1.4.3 NMS Efficacy in Naturalistic Study Consistent With Other Studies
Absolute quit rates achieved in randomized controlled trials vary depending on the level of behavioral
support that participants received and the clinical setting of the trial, with more intense support associated
with higher quit rates.6
Four prior randomized controlled trials of other NRT dosage forms conducted in a naturalistic
environment without verbal behavioral support demonstrated that NRT alone is effective in increasing
abstinence rates compared with placebo or control (~1.7 times higher than placebo), but quit rates were
generally lower than those observed in studies done in a standard clinical setting with verbal behavioral
support. These quit rates were similar to those observed in the naturalistic efficacy trial.
The statistically significant quit rate in the naturalistic study was well within these established quit rates
from studies done without verbal behavioral support.

1.5

NMS Safety

The safety of NRT is well established and favorable, based on extensive clinical and postmarketing data
generated over a period of decades, including more than 20 years of use in an OTC setting. Adverse
reactions observed in both clinical and postmarketing settings included symptoms of nicotine withdrawal
such as insomnia and headache; gastrointestinal disorders such as nausea and hiccups; and local site
irritation, depending on the formulation of the NRT product.9 NRT is rarely associated with serious AEs
(SAEs), and a meta-analysis did not find a significant association between NRT use and excess
cardiovascular events.
The safety of NMS in NDA 208425 is supported by nine clinical studies that were conducted in otherwise
healthy cigarette smokers. This document focuses on a subset of pooled data from the two pivotal longterm phase 3 studies (standard efficacy and naturalistic studies; See Section 7.1). The most common
treatment-emergent AEs (TEAEs) in this subgroup were hiccups, headache, nausea, and throat irritation.
There were no SAEs attributed to NMS.
In addition, nearly 11 years of international postmarketing data for NMS are available from markets
where it is sold as a nonprescription product (See Section 7.2). There were no changes to the product
formulation or spray dispenser during this time. Between 2011 and 2018, 3.2 billion units (where 1 unit
equals 1 spray) have been sold, which translates to approximately 21.3 million spray dispensers (each
dispenser contains approximately 150 sprays). A review of the postmarketing experience of NMS through
December 31, 2018, did not identify an increased risk nor new patterns of AEs, and the safety profile was
found to be similar to the existing oral NRT formulations.

1.5.1 Risk of Misuse/Abuse is Low, Similar to Other NRT Forms
In association with the OTC approval of other NRT forms (1996, 2002), the potential risk of misuse and
abuse associated with other forms of NRT was extensively evaluated through clinical data, postmarketing
reporting, and targeted in-market surveillance (See Section 7.4), and concluded that NRT has low abuse
potential.
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Similarly, there is a low abuse/misuse potential with NMS, as indicated by the following factors:
•
•
•
•
•

1.6

The NMS formulation inherently deters intentional abuse/misuse by swallowing (i.e., limited
gastrointestinal absorption) or inhaling (i.e., large droplet size limits lung deposition)
Low number of overall overdose and abuse/misuse postmarketing reports
Few postmarketing reports of overdose and abuse/misuse by adolescents (ages 13 to <18)
Label statements to reinforce conditions of appropriate use
GSKCH uses responsible marketing and sales practices to target the appropriate adult smoker
population

Label Refinement Program

The label refinement program included label comprehension studies and human factors studies (See
Section 8). Because much of the content of the proposed OTC NMS label is based on the established,
FDA-approved labeling text of current oral OTC NRT products, only those elements unique to the use of
this new dosage format were evaluated (dosing instructions and use of the dispenser). Consumers
comprehended the key messages related to the safe use of NMS and demonstrated the ability to correctly
perform opening, administering, and closing procedures of the NMS device. Consumers also understood
the instructions provided by the Quick Start Guide and User’s Guide.

1.7

Benefit and Risk Considerations for NMS

NMS has been approved as a nonprescription product in 45 countries since 2011 and has a proven
benefit-risk profile with a wealth of postmarketing experience. In addition, the efficacy findings for NMS
1 mg in both clinical and naturalistic conditions, as well as the consistency of these findings with previous
investigations of approved OTC NRT, support the clinical benefit of this product.
•
•
•
•

NMS consistently results in higher quit rates than placebo that are statistically significant
(p≤0.05) and clinically meaningful, with or without verbal behavioral support.
The consumer experience will be enhanced by proposed labeling improvements (Quick Start
Guide and User's Guide) and access to the online behavioral support program and digital tools
available with current OTC NRT products.
NMS is well tolerated, with a safety profile consistent with other forms of OTC NRT, except for
a higher frequency of hiccups, which decreases over time.
The risk for potential misuse/abuse of NMS by adolescents and adults based on international
postmarketing data is low.

In summary, NMS is an efficacious and well-tolerated novel option of NRT that can be effectively and
safely used by adult smokers to reduce their nicotine withdrawal symptoms, and thereby increase the
likelihood of achieving smoking abstinence. The rapid onset of action and flexible dosing regimen enable
consumers to have a greater measure of control over their urge to smoke, providing a meaningful benefit
to the individual consumer and contributing to an overall public health benefit.
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2 RATIONALE FOR OTC NMS
2.1

Cigarette Smoking Remains a Substantial Public Health Problem

Cigarettes smoke contains over 7000 known chemicals, with 250 known to be harmful and at least 69
known to cause cancer.10 Smoking cigarettes is associated with substantial morbidity and mortality.
Indeed, cigarette smoking remains a major public health problem, responsible for over 400,000 deaths
annually in the US. In addition to increasing all-cause mortality, cigarette smoking is associated with an
increased risk for mortality from many types of cancer, diabetes mellitus, and diseases of the circulatory,
cardiovascular, cerebrovascular, and respiratory systems.4 Almost 50,000 additional lung cancer and heart
disease deaths are attributed to second-hand smoke.2,3 Second-hand smoke is also known to cause
multiple health issues among children.11 Third-hand smoke—in which tobacco smoke pollutants persist
on surfaces and dust, resulting in inhalation, ingestion, or dermal absorption of the pollutants—is also
now recognized as another source for tobacco exposure and the consequent health problems.3,12
Public health policies and educational campaigns have resulted in a decline in cigarette smoking rates.
Although cigarette smoking rates declined in 2017 to the lowest levels since data collection for smoking
rates began in 1965, an estimated 34.3 million US adults continue to smoke cigarettes, which represents
approximately 14% of the adult population.2 Given the clear detrimental effects of cigarette smoking on
the health of those who are exposed, either directly or indirectly, smoking cessation remains an important
public health goal. Indeed, the US Centers for Disease Control and Prevention’s (CDC) Healthy People
2020 initiative includes smoking cessation as one of the objectives to reduce illness, disability, and death
associated with tobacco use and second-hand smoke.13
The Healthy People 2020 target is for at least 80% of smokers to attempt to quit; however, the US
population is far from reaching this goal.14 Current estimates from 2015 data from the National Health
Interview Surveys (NHIS) suggest that although 68% of adult smokers want to quit cigarette smoking and
55.4% made an attempt during the past year, just 7.4% actually quit smoking during 2015, highlighting
the extreme difficulty of quitting. The average number of lifetime quit attempts has been estimated at
between two to six, with a recent longitudinal survey estimating the number of attempts to achieve
success as high as 29.15,16
Smoking cessation is difficult for most individuals because nicotine delivered via the pulmonary route in
the concentration inhaled from a cigarette is exceedingly addictive. Addiction is reinforced by
anticipatory cues associated with smoking behaviors.17,18 Nicotine is rapidly absorbed from a smoked
cigarette and reaches the brain within 10 to 20 seconds, causing positive psychoactive effects with
neuroadaptive effects over time.19,20 Addiction is promoted through both positive reinforcement
mechanisms, such as improved mood and heightened vigilance, and negative reinforcement, such as
withdrawal symptoms including irritability, anxiety, impaired concentration, and increased appetite.21 In
the US, more people are addicted to nicotine than to any other drug.22
Stopping smoking reduces smoking-related mortality, with a greater benefit observed when smoking is
stopped earlier in life, even among those with a smoking history of 20 years.23 Individuals who stop
smoking at about age 40 gain about 9 years of life, and those who stopped before middle age gain about
10 years of life and experience a similar survival as never smokers. Because quitting cigarette smoking
leads to such profound health improvement and life-years gained, even small treatment effects are
clinically meaningful.24
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Importance of NRT, the Only OTC Smoking Cessation Therapy

The USPHS recognizes tobacco addiction as a chronic disease and acknowledges that its treatment
requires a long-term commitment.25 GSKCH is dedicated to supporting consumers during this long-term
commitment of smoking cessation with safe and effective NRT products.
The USPHS guideline recommends that healthcare professionals encourage all of their patients who
smoke cigarettes to use an evidence-based medication to aid in smoking cessation, unless there are
contraindications present.5 The first-line medications, which reliably increase long-term smoking
abstinence, include NRT in its various formulations, as well as bupropion and varenicline. NRT is the
only first-line class of medications available as an OTC option. In their joint campaign, Every Try Counts,
the FDA and National Institutes of Health National Cancer Institute emphasize the importance of quitting
smoking and encourage consumers to continue to attempt to quit smoking.26 The campaign’s website
includes a prominent statement about quitting smoking with NRT: “when used as directed, NRT can
double your changes of quitting for good.”
Therefore, NRT class represents an important smoking cessation treatment option:
Established Efficacy: The NRT class offers consumers multiple formulation options that provide similar
efficacy in terms of quit rates and safety profiles. A Cochrane systematic review and meta-analysis of
randomized controlled trials demonstrated that NRT significantly improved the likelihood of abstinence
compared with placebo (RR, 1.55; 95% CI, 1.49-1.61), with all formulations demonstrating significant
efficacy.6
Enhanced Access to Drive Quit Attempts: OTC availability improves access to NRT, as introduction
of the nicotine gum and patch to the OTC market more than doubled their utilization.27
Well-Characterized, Favorable Safety Profile: The NRT class has a well-established safety profile with
the majority of AEs being mild in severity and commonly related to irritation associated with the route of
administration, such as skin irritation with the patch, buccal mucosal irritation with gum, and nasal
irritation with the nasal spray.6 Therefore, current NRT formulations offer consumers safe and effective
options for aiding in smoking cessation.

2.3

The FDA’s Call to Action: NRT Innovation

In 2017, Scott Gottlieb, MD, then Commissioner of the FDA, spoke about the Agency’s new strategies
for tobacco policy and NRT, encouraging NRT product innovation.7 To this end, the FDA announced a
new Nicotine Steering Committee, which is responsible for re-evaluating and modernizing the FDA’s
approach to the development and regulation of NRT. A major aim of this committee is to ensure that the
FDA’s policies encourage the development of NRT innovation, including novel nicotine delivery
systems. As part of this initiative, the FDA published their draft guidance on developing NRT products in
2019.8
The approval of NMS aligns with this agenda.

2.4

NMS Is a Novel NRT Option for Smoking Cessation

There has been a lack of innovation in the NRT class, with the last novel formulation approved 17 years
ago in 2002. Current formulations of OTC NRT demonstrate a relatively slow systemic absorption of
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nicotine compared with nicotine absorption from cigarette smoking. NMS provides more rapid buccal
delivery of nicotine versus currently marketed OTC NRT formats. It represents an innovative and
differentiated stop-smoking aid for individuals motivated to quit smoking and employs a flexible and
discreet dosing schedule based on craving frequency.

3 DESCRIPTION OF OTC NMS OFFERING
NMS is formulated as an aqueous nicotine solution contained within a child-resistant spray cannister that
is indicated to reduce withdrawal symptoms, including nicotine craving, associated with quitting smoking
(Figure 1).
Figure 1. NMS Dispenser in the Locked and Unlocked Positions.

Compared with other oral NRT formats, NMS is designed to provide faster and more consistent nicotine
delivery with fast and flexible dosing. NMS dosing is immediate, whereas other oral NRT formats require
up to 30 minutes of chewing or dissolution in the mouth for the consumer to receive the full dose (Table
3; See Section 1.3 and Table 1 for dosing instructions). Together, NMS and other OTC NRT options
enable smokers to select the format that is most optimal for their desires and lifestyle and put the
consumer at the heart of their dosing decisions.
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Table 3. NMS Dosing Is Simpler and Faster Than Other Oral NRT Formats.
NRT Format

Directions

Gum

“Chew and park” for 30 min

Lozenge

Mini Lozenge
NMS

• Place in mouth and allow to
slowly dissolve (about 30 min)
• Occasionally move around
mouth until dissolved
Place in mouth and allow to
slowly dissolve (about 10 min)
Spray in mouth when urge to
smoke

Step 1
Weeks 1-6

Step 2
Weeks 7-9

Step 3
Weeks 10-12

1 piece every 1-2
hours

1 piece every 2-4
hours

1 piece every 4-8
hours

1-2 sprays; max
4 sprays per hour

Reduce by half

Reduce more;
max 4 sprays per
day by week 12

Abbreviations: NMS, nicotine mouth spray; NRT, nicotine replacement therapy.

The NMS OTC offering will include:
•
•

•

Drug Facts Label: Consisting of important information about how to safely and effectively use
NMS (See Appendix 11.3)
Quick Start Guide: Consisting of colorful, simple instructions on how to unlock and lock the
spray dispenser, how to prime the spray, and how to aim the spray into the mouth. (See Appendix
11.4)
User’s Guide: A booklet to further help consumers understand how to effectively use the product
and to provide self-help behavioral support such as written guidance, a 1-800 number staffed by
trained personnel, and a link to GSKCH’s websites (See Appendix 11.5)

Both the Quick Start Guide and User’s Guide direct consumers to GSKCH’s Quit.com and Nicorette.com
websites. Quit.com offers consumers a robust online program with tailored behavioral support. This, with
the related smartphone app and electronic customer relationship management program, were designed to
augment the support provided by the written self-help materials packaged with GSKCH’s NRT products.
If approved, NMS will be added to this website. The proposed labeling improvements (Quick Start Guide
and User's Guide) and access to the online behavioral support program and digital tools available with
current OTC NRT products will enhance the level of education, guidance, and support compared to what
was available to subjects who participated in the pivotal naturalistic phase 3 study (Study NICTDP3038;
See Section 6.1.2).

4 OVERVIEW OF DEVELOPMENT PROGRAM
4.1

FDA Draft Guidance for Developing NRT Drug Products

The extensive development program for NMS includes data from PK, clinical safety and efficacy, and
labeling studies in alignment with the FDA’s current guidance on the development of NRT drug
products.8
Following a public workshop held in 2017 to discuss the FDA’s approach to evaluating NRT, the FDA
published a draft guidance in February 2019 outlining its current thinking with respect to the development
programs for these products.
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In the guidance, the scope of development is proportional to the degree of difference from current
approved products. Products considered “similar” to currently approved NRT, such as those with an
“altered mode of administration” or “different directions for use” require less supporting data than those
deemed “significantly different,” such as a new indication.
For NRT products intended for OTC use, an “actual-use efficacy trial” is also required to demonstrate that
the product can be used safely and effectively based on the product labeling.
These two types of trials are different in design and intent:
• A “standard” NRT efficacy trial features assistance from trial staff to ensure that subjects follow
directions on the label and therefore measures the effect of the drug when used as directed.
• An “actual-use efficacy trial” is intended to more closely approximate real-world conditions
involving an “all-comers” population where no training and education on how to use the drug
product is provided by the trial staff. This “naturalistic” trial is intended to provide evidence that
consumers can use the drug product successfully in an OTC environment without guidance.
Standard label testing, such as label comprehension and human factors tests, should be applied to ensure
the proposed labeling is well understood and consumers can operate devices without assistance.
Table 4 shows how the NMS development program aligns with these expectations and provides
substantial support for its approval as a novel form of NRT to help cigarette smokers stop smoking.
Table 4. NMS Clinical Development Program Aligns With 2019 FDA Guidance.
FDA Development Requirements
for Similar OTC NRT Products
• PK data to bridge to established systemic safety
data

NMS Development Programa
•
•
•

4 PK studies (single-dose and multiple dose)
1 pilot study to evaluate different dosing
regimens
1 pharmacodynamic study to evaluate urge to
smoke
52-week efficacy and safety study
(referred to as “standard efficacy” study)

• Efficacy trial(s)

•

• Actual-use efficacy trial

•

26-week efficacy and safety study
(referred to as “naturalistic” efficacy study)

• Labeling studies

•

4 label comprehension studies
(pre-test, pilot, pivotal)
3 human factors studies
(2 formative, 1 validation)

•

NMS is a similar NRT product as it has an altered mode of administration, i.e. “spraying in the mouth” and
different directions for use.
a
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5 SUMMARY OF PHARMACOLOGY
The pharmacology clinical program for NMS 1 mg/spray includes four phase 1 studies performed to
evaluate the single dose and multiple dose PK profiles of nicotine when administered as an oral mouth
spray. It also includes a phase 2 pharmacodynamics study to investigate the effect of faster absorption of
nicotine from NMS 1 mg/spray in relief of urge to smoke.
1.
2.
3.
4.
5.

Single dose PK, randomized, four-way crossover study (Study A6431094)
Single dose PK, randomized, six-way crossover study (Study A6431107)
Single-dose PK, randomized, five-way crossover study (Study NICTDP1065)
Multiple-dose PK, randomized, four-way crossover study (Study NICTDP1066)
Single-dose (two) PD, randomized, three-way crossover study (Study NICTDP2011)

As the principal action of NRT is relief of nicotine withdrawal symptoms, including craving,28 a highly
desirable consumer attribute of new NRT formulations focuses on the rapidity at which cravings can be
addressed. Other than the nicotine nasal spray, which is a prescription product of limited appeal due to
initial local irritation, approved NRTs are limited by relatively slow systemic absorption of nicotine.
Because cigarette cravings have been suggested to play a significant role in relapsing after attempts to
quit smoking,29-31 it has been suggested that smokers attempting to quit could highly benefit from the fast
craving relief provided with this new mode of administration.

5.1

Comparative Single-Dose PK Profile of NMS to Approved Oral NRT

Figure 2 shows the comparative PK profile of NMS to approved NRT lozenge and gum. All subjects
were given one, two, and four consecutive sprays of NMS 1 mg/spray as single doses, nicotine gum 4 mg,
or nicotine lozenge 4 mg following a 12-hour smoke-free period. Blood samples for nicotine analysis
were drawn over time up to 12 hours after administration.
The plasma concentration-time profiles over the first hour after administration are shown in Figure 2 and
PK results provided in a tabular format in Table 5.
Focusing on the immediate profile after use, the plasma concentration-time profiles over the first 10
minutes after administration are shown in Figure 3.
To provide context to these data, the venous plasma concentration-time profile after smoking a single
cigarette is also portrayed in Figure 2. During cigarette smoking, nicotine is primarily absorbed through
small airways and alveoli, which results in an arterial and venous bolus of nicotine.32 Nicotine present in
the arterial circulation travels immediately to the brain via the heart, within 7 to 19 seconds after puffing
the cigarette. After inhalation, the plasma concentration of nicotine rises rapidly and may reach a peak of
100 ng/mL in arterial blood within 30 seconds after a puff of a cigarette, but individual rates of absorption
and peak nicotine plasma concentrations can vary greatly because of variations in inhalation pattern and
oral absorption. Peak venous plasma concentrations of nicotine measured in smokers after smoking one
cigarette range between 14 and 31 ng/mL within 10 to 15 minutes, with peak steady state levels even
higher (~ 35 ng/mL) in heavy smokers.17,33
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Figure 2. Mean Nicotine Plasma Concentration After a Single Dose of Nicotine From NRT or
Smoking a Cigarette.

a

Assessment of mean nicotine plasma concentration from a cigarette was not part of the original study;
data represents an overlay for point of reference, created from data published in: Henningfield JE. N Engl
J Med. 1995;333(18):1196-1203.

Table 5. Pharmacokinetic Parameters of a Single Dose of NRT (Mean ± SD) From Study NICTDP1065.
Tmaxa
cCmax
AUC10min
cAUCt
T1/2
Treatment
(min)
(ng/mL)
(h*ng/mL)
(h*ng/mL)
(h)
NMS
10
3.3 ± 1.5
0.48 ± 0.23
6.6 ± 3.7
2.89 ± 1.19
1 mg
NMS
12.5
5.3 ± 2.1
0.64 ± 0.33
12.2 ± 4.0
2.63 ± 0.92
2 mg
NMS
10
9.1 ± 3.0
0.96 ± 0.42
23.7 ± 9.0
2.56 ± 0.72
4 mg
Lozenge
45
7.0 ± 2.1
0.33 ± 0.22
24.3 ± 11.1
2.87 ± 0.75
4 mg
Gum
30
7.8 ± 2.7
0.33 ± 0.19
21.1 ± 8.0
2.45 ± 0.75
4 mg
NMS: 1 mg of nicotine per spray.
a
Median
Abbreviations: NRT, nicotine replacement therapy; SD, standard deviation; T max, time to reach maximum plasma
concentration; cCmax, baseline corrected maximum plasma concentration; AUC10min, area under the plasma
concentration–time curve during the first 10 min; cAUCt, baseline corrected area under the plasma concentrationtime curve from start of drug administration until time of last measurable plasma concentration; T1/2, elimination
half-life; NMS, nicotine mouth spray.
Table adapted from Kraiczi H, et al. Nictoine Tob Res. 2011;13:1176-1182 and Clinical Study Report of
NICTDP1065, 2009.
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Figure 3. Mean Nicotine Plasma Concentration During 10 Minutes After NRT
Administration.

Results: More rapid nicotine absorption is achieved with NMS compared with the other approved oral
NRT dosage forms. PK data showed shorter time to maximum plasma nicotine concentration (10 to 12.5
minutes). During the first 10 minutes, NMS achieved higher levels of absorption; the AUC10min of nicotine
after all doses of NMS were higher than those of nicotine lozenge 4 mg and nicotine gum 4 mg. The
overall bioavailability of nicotine after administration of a 4 mg dose of NMS 1 mg/spray was similar to
that of nicotine lozenge 4 mg and slightly higher than that of nicotine gum 4 mg.
However, in contrast to cigarette smoking, NRT delivers a much lower level of nicotine to the brain
predominately through venous circulation (Figure 2).32

5.2

Comparative Multiple-Dose PK Profile of NMS to Approved Oral NRT

Figure 4 shows the multiple-dose steady state PK of NMS after using two consecutive sprays of NMS 1
mg/spray every 30 minutes and every hour, compared to PK profiles of nicotine gum 4 mg/hour and
nicotine lozenge 4 mg/hour. Treatments were given as multiple doses during 12 hours on five separate
visits according to a randomized crossover design. These data are presented in tabular format in Table 6.
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Figure 4. Mean Nicotine Plasma Concentration With Repeated NRT Administration Over 12
Hours.

Table 6. Steady-State Pharmacokinetic Parameters of NRT Over 12 Hours (Mean ± SD) From
Study NICTDP1066.
Treatment

Tmaxa
(min)

Cmax
(ng/mL)

Cav
(ng/mL)

AUCτ
(ng/mLxh)

NMS
10
17.1 ± 5.0
14.6 ± 4.5
14.6 ± 4.5
2 mg/h
NMS
10
31.4 ± 9.8
28.8 ± 9.2
14.4 ± 4.6
2 mg/30 min
Lozenge
25
29.0 ± 11.0
25.5 ± 9.9
25.5 ± 9.9
4 mg/h
Gum
30
27.3 ± 8.6
23.3 ± 7.5
23.3 ± 7.5
4 mg/h
a
Median
Abbreviations: NRT, nicotine replacement therapy; SD, standard deviation; T max, time to reach maximum plasma
concentration; Cmax, maximum/peak plasma concentration; Cav, average steady-state plasma concentration;
AUCτ, area under the plasma concentration–time curve during a dosage interval; NMS, nicotine mouth spray.

Results: The 2 mg/hour (i.e., 2 sprays/hour) dose of NMS resulted in an overall lower steady-state mean
nicotine plasma concentration over 12 hours; whereas the dose of 2 mg every 30 minutes (maximum
recommended dose of 4 mg/ hour) resulted in slightly higher nicotine plasm concentrations compared to
nicotine lozenge 4 mg and nicotine gum 4 mg, given every hour.
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Comparative Pharmacodynamics of NMS to Current Approved Oral
NRT

In addition to the more rapid onset of nicotine absorption, craving relief is achieved faster with NMS. In a
randomized, crossover craving relief study of adults who regularly smoke at least 10 cigarettes daily, a 2spray dose of NMS (2 mg total) significantly reduced smoking cravings compared with 2-mg or 4-mg
nicotine lozenges at 1, 3, 5, and 10 min (all p<0.001; Clinical Study Report NICTDP2011, 2009).1 In this
study, urges to smoke were assessed using a visual analogue scale of 100 mm, in which 0 mm represented
“no urges to smoke” and 100 mm represented “extreme urges to smoke” (Figure 5).
Figure 5. Mean Urges to Smoke During 120 min After NRT Administration.1

Change in scale beginning at 5 minutes, represented by dotted line.

Results: NMS administered as a 2- spray dose of NMS (2 mg total) significantly reduced smoking
cravings compared with 2-mg or 4-mg nicotine lozenges at 1, 3, 5, and 10 min (all p<0.001; Clinical
Study Report NICTDP2011, 2009.1

5.4

Pharmacology Conclusions

Due to its formulation and route of administration, NMS (1 mg nicotine per spray) results in a faster time
to maximal nicotine plasma concentration compared with other oral NRT formats.1 This results in more
rapid therapeutic levels of nicotine, which has a positive effect on the relief from nicotine withdrawal
symptoms, including cravings.1

6 SUMMARY OF EFFICACY
The safety and efficacy of NRT delivered via multiple formats has been extensively studied, with over
110 clinical trials involving more than 40,000 participants. The NMS clinical development program
included over 1500 subjects in 9 studies. These studies included one pilot study (Study NICTDP2010),
four PK studies (Studies A6431094, A6431107, NICTDP1065, and NICTDP1066), one
pharmacodynamic study (Study NICTDP2011), and three efficacy studies (standard efficacy trial Study
A6431111, terminated Study A6431112, and naturalistic trial Study NICTDP3038). Study A6431112 was
terminated early due to a randomization error. The studies are summarized in Appendices 11.6 and 11.7.
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The efficacy of NMS has been demonstrated by two pivotal phase 3 randomized controlled trials as part
of the clinical development program. These data are presented, along with clinical experience with other
oral NRT forms to provide context surrounding the NMS data and help characterize the effect of verbal
behavioral support to study outcomes.

6.1

Pivotal Phase 3 Studies of NMS

NMS is supported by the efficacy demonstrated in two randomized controlled efficacy trials. The FDA
recommended that one trial be a standard efficacy trial (standard efficacy Study A6431111) and that the
second be conducted in a “naturalistic” setting, designed to include a broader patient population and
without providing any verbal behavioral support. Historically, the FDA has not required OTC NRTs to
demonstrate efficacy in naturalistic conditions, but has required standard efficacy trials as the basis of
their approval.
Both phase 3 trials evaluated the efficacy and safety of NMS 1 mg/spray as a smoking cessation aid for
smokers who were motivated to quit smoking cigarettes. The primary endpoint common to both studies
was verified continuous abstinence from smoking from Week 2 to Week 6. Both studies required selfreported abstinence that was verified by exhaled carbon monoxide (CO) levels of less than 10 ppm at
each visit.
However, there were also several differences in study design between the two trials. These differences
and other key study design features are summarized in Table 7.
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Table 7. Key Study Design Characteristics for Pivotal Efficacy Studies.
Study Design Characteristics
Blinding and Type of Design
Randomization Allocation Ratio
to Treatment
Length of Study/Location
Primary Endpoints

Key Secondary Endpoints

Standard Efficacy Study
A6431111
Double-blind, parallel-group study
2:1 NMS 1 mg vs. placebo

Naturalistic Study
NICTDP3038
Double-blind, parallel-group study
1:1 NMS 1 mg vs. placebo

52 weeks/EU
Continuous CO-verified smoking
cessation from Week 2 to Weeks 6,
24, and 52

26 weeks/US

None
Psychiatric comorbidities;
cardiovascular comorbidities
According to Directions for Use
guide

Key Exclusion Criteria
Directions for Use

Instructions by site personnel at
baseline and Week 1, and, if
necessary, any visit thereafter, on
how to use the product

Verbal Instruction

Continuous CO-verified smoking
cessation from Week 2 to Week 6
Continuous CO-verified smoking
cessation from Week 2 to Weeks 12
and 26
History of significant psychiatric
illness within last 12 months
According to DFL and User’s Guidea
No instructions by site personnel –
subjects referred to DFL and User’s
Guide. (Except site provided
instructions on how to operate the
dispenser only if questions asked by
subjects.)

Verbal advice from site personnel
for smoking cessation given at
Verbal Behavioral Support
No verbal advice, guidance, or support
baseline (<10 min), and at visits
thereafter (<3 min)
Written smoking cessation advice
Self-Help Materials
given at baseline visit; User’s
User’s Guide, as part of labeling
Guide, as part of labeling
a
See Appendices 11.1 and 11.2 for the DFL and User’s Guide used in the naturalistic study, respectively.
b
Duration of verbal advice based on the meta-analysis from the USPHS guideline, see Section 6.2.1.5.
Abbreviations: NMS, nicotine mouth spray; EU, European Union; US, United States; CO, carbon monoxide;
DFL, Drug Facts Label.
b

6.1.1 Standard Efficacy Study A6431111
In the standard efficacy study (A6431111), there were 479 adults smoking at least one cigarette daily who
were randomly assigned 2:1 to receive 1 mg/spray NMS (N=318) or placebo (N=161).34
Results: At baseline, the mean number of cigarettes smoked per day in both groups was 22.7, the mean
Fagerström Test for Nicotine Dependence (FTND)i score was 5.3 (medium dependence), and 86.8% of
subjects reported that they had previously attempted to quit smoking at enrollment.
During the study, the median number of sprays used during Week 1 was 13.1 with NMS and 18.2 with
placebo, which decreased to 10.2 and 11.0, respectively, at Week 6. The median number of sprays used
per day between Weeks 1 and 2 was higher among subjects who smoked more cigarettes per day at
baseline, with a median of 17.4 sprays (mean, 20.6) per day among subjects who smoked over 25
i

The FTND is a 6-question nicotine dependence test that evaluates the time between waking and first cigarette of the
day, difficulty abstaining from smoking, difficulty giving up the first cigarette of the day, number of cigarettes
smoked per day, frequency of morning smoking, and smoking when sick. Scoring is: 0-2 = very low dependence, 34 = low dependence, 5 = medium dependence, 6-7 = high dependence, and ≥8 = very high dependence.36

GlaxoSmithKline Consumer Healthcare

Page 24 of 73

Briefing Document for September 18, 2019
Advisory Committee Meeting

NDA 208425
Nonprescription Nicotine Mouth Spray, 1 mg/spray

cigarettes per day, 15.3 sprays (mean, 16.5) among those who smoked 21 to 25 cigarettes per day, 12.4
sprays (mean 14.8) among those who smoked 16 to 20 cigarettes per day, and 10.6 (mean, 11.3) sprays
per day for those who smoked fewer than 16 cigarettes per day.
There were statistically significant differences (p<0.05) between the NMS 1 mg/spray and placebo
treatment groups in continuous abstinence rates at all time points, except at Week 12, compared with
placebo (Table 8). The overall continuous abstinence rate between Weeks 2 and 6 was significantly
higher with NMS with a rate of 26.1% compared with 16.1% with placebo (OR, 1.83; 95% CI, 1.12-2.99;
p=0.014). This benefit was maintained at 52 weeks, with a continuous abstinence rate between Weeks 2
and 52 of 13.8% with NMS compared with 5.6% with placebo (OR, 2.71; 95% CI, 1.29-5.71; p=0.007).
Table 8. Standard Efficacy Study Outcomes for Verified Continuous Abstinence With NMS
(N=318) or Placebo (N=161) During 52 Weeks.
NMS (N=318)
Placebo (N=161)
OR (95% CI)a
n (%)
n (%)
2-6
83 (26.1)
26 (16.1)
1.83 (1.12-2.99)
2-12
64 (20.1)
21 (13.0)
1.68 (0.98-2.87)
2-24/26
50 (15.7)
11 (6.8)
2.54 (1.28-5.04)
2-52
44 (13.8)
9 (5.6)
2.71 (1.29-5.71)
a
Mantel-Haenszel statistics for the success OR, corresponding 95% CI
b
p-value of difference between the treatment groups based on Chi-square test
Abbreviations: NMS, nicotine mouth spray; OR, odds ratio; CI, confidence interval.
Weeks

p-Valueb
0.014
0.055
0.006
0.007

These data demonstrate that with low-intensity verbal behavioral support, the use of NMS is effective at
achieving significantly higher abstinence rates during smoking cessation compared with placebo
(p≤0.05), with NMS resulting in abstinence rates that were 1.6 times greater at 6 weeks and 2.5 times
greater at 52 weeks than placebo.

6.1.2 Naturalistic Study NICTDP3038
At the recommendation of the FDA, the naturalistic study (NICTDP3038) was conducted to evaluate use
of NMS without the level of verbal behavioral support and instruction provided in the standard efficacy
trial.
In the US study, there were 1198 adults who were smoking daily and who were interested in quitting
smoking who were randomly assigned 1:1 to receive 1 mg/spray NMS (N=597) or placebo (N=601).
Subjects were asked to quit smoking the day after randomization.35 The frequency and dosing of study
treatment were based on subjects’ understanding of the DFL and User’s Guide.
Results: At baseline, the mean number of cigarettes smoked daily was 18, the mean FTND was 5.2, and
93.7% of subjects reported a previous serious quit attempt at enrollment. At Week 1, the median number
of daily sprays was lower than recommended at 10.4 sprays (mean, 12.3 sprays) with NMS and 13.5
sprays (mean, 15.6 sprays) with placebo. Subjects continued to use a lower number of sprays per day than
recommended at Week 6, with 74.5% of subjects in the NMS group using fewer sprays per day than
recommended. The median number of sprays was 8.8 (mean, 10.5 sprays) compared with 10.6 sprays
(mean, 13.1 sprays) in the NMS and placebo groups, respectively, at Week 6.
NMS was effective at achieving statistically significant and clinically meaningful higher rates of
continuous abstinence during smoking cessation at 6 weeks, with a rate of 5.0% compared with 2.5% with
placebo (OR, 2.09; 95% CI, 1.10-3.97; p=0.021; Table 9). This benefit was maintained at 26 weeks, with
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a continuous abstinence rate of 3.4% with NMS compared with 1.2% with placebo (OR, 3.04; 95% CI,
1.25-7.37; p=0.011).
Table 9. Naturalistic Study Outcomes for Verified Continuous Abstinence With NMS (N=597) or
Placebo (N=601) During 26 Weeks.
NMS (N=597)
Placebo (N=601)
OR (95% CI)a
p-Valueb
n (%)
n (%)
2-6
30 (5.0)
15 (2.5)
2.09 (1.10-3.97)
0.021
2-12
24 (4.0)
8 (1.3)
3.25 (1.42-7.45)
0.004
2-26
20 (3.4)
7 (1.2)
3.04 (1.25-7.37)
0.011
a
The 95% CIs for the OR were calculated with the normal approximation.
b
p-value of difference between the treatment groups based on Cochran-Mantel-Haenszel test, stratified for study
site and number of cigarettes smoked per day at baseline (<20 vs. ≥20 per day).
Abbreviations: NMS, nicotine mouth spray; OR, odds ratio; CI, confidence interval.
Weeks

The abstinence rate was low in both the placebo (2.5%) and active groups (5.0%).
In addition to the intentional absence of verbal behavioral support, there were a number of labeling
elements that may have contributed to the observed low abstinence rates (See Appendices 11.1 and 11.2):
•
•

Consistent with current US OTC labeling for NRT, the DFL used in this study did not advise
subjects to not smoke or not use other NRT products while using NMS
Aligned with typical motivational advice, the User’s Guide contained encouraging messages
related to slip-ups, such as: “...it’s not the end of the quit effort. Everybody slips at something”
and “Keep at your quit attempt get back on track”

Interestingly, the 2019 FDA guidance document allows longer trials (6 or 12 months) to define
“abstinence” to include a maximum allowable number of cigarettes8; however, within this naturalistic
study, any cigarette use from the first day of Week 2 was classified as an abstinence failure. Therefore,
although the labeling essentially permitted slip-ups and did not explicitly prohibit smoking, the primary
endpoint remained a conservative measure of verified continuous abstinence from smoking from Week 2
through Week 6.
Nonetheless, significantly more subjects achieved abstinence when treated with NMS (p=0.021), and the
treatment effect, albeit lower than the results observed in the standard efficacy trial, was maintained
throughout the entire study and is clinically meaningful. Absolute abstinent rates are a measure of
effectiveness of NMS in the context of the intensity of behavioral support that was provided. In contrast,
the OR is a measure of drug efficacy compared with placebo or control. The ORs in the naturalistic trial
was similar to that observed in the standard efficacy trial at Week 6, representing the doubling of quit rate
generally seen with NRT (Figure 6). The difference at Week 6 was 2.5%, which represents a 2-fold
increase, which is well within the previously seen efficacy difference between NRT and placebo in other
randomized controlled trials.
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These study results confirm that even in naturalistic conditions without verbal behavioral interventions,
NMS provides an effective option for smokers who prefer a flexible and discreet product that can be
taken when cravings emerge.
Figure 6. Summary of Treatment Effect in the Standard Efficacy and Naturalistic Studies.

a

OR calculated by Mantel-Haenszel statistics for the success OR, and normal approximation for corresponding 95%
CI in the standard efficacy and naturalistic trials. b p-Values between treatment groups were calculated by Chi-square
test in the standard efficacy study and by the Cochran-Mantel-Haenszel test in the naturalistic study.

6.2

NRT Class Efficacy

6.2.1 Pivotal Trials Previously Reviewed by FDA for Oral NRT Lozenge and Gum
Nicotine lozenge, patch, and gum are currently approved OTC in the US based on data from wellcontrolled clinical trials similar in design to the key principles of the 2019 FDA Guidance (See Appendix
11.8 for study designs) and consistent with the NMS standard efficacy trial. The data from the three phase
3 pivotal trials for nicotine gum and one pivotal phase 3 trial of the lozenge are summarized in Table 10
to provide context to the results of the NMS standard efficacy trial.
All the trials had a primary endpoint of continuous CO-verified smoking cessation for 4 weeks prior to
the 6-week visit. As the level of support and instruction by study staff affects the absolute quit rates
observed in these trials, these features are described below:
•
•
•

Directions for use of the product: In all studies, study personnel provided verbal instructions on
how to use the product
Verbal behavioral support: In all studies, verbal behavioral support was provided with varying
intensity of intervention.
Slips: One of the gum (4 mg) efficacy trials allowed up to two “slips” or cigarette smoking
occasions without being considered a treatment failure.
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Overall, the results of these pivotal trials show that OTC oral NRT is effective in improving quit rates
among adult smokers and reinforces the positive impact of verbal behavioral support.36-40 Furthermore,
the higher quit rates in Gum Study #3, which provided the highest intensity verbal behavioral support and
allowed one slip, underscores the direct relationship between the intensity of the behavioral intervention
and the outcome.
Table 10. Comparative Pivotal Efficacy Results for Continuous Abstinence at 6 Weeks of Approved
Oral NRT Products.36-40
Pivotal Study

Dose
2 mg

Lozenge Study #1
4 mg

Gum Study #1

2 mg

NRT
46.0%
(N=459)
48.7%
(N=450)

Placebo
29.7%
(N=458)
20.8%
(N=451)

34.3%
(N=105)

10.7%
(N=103)

Intensity of Behavioral Support
• Verbally reviewed behavioral tips and
instructions for use for 5-10 min at
baseline and first 4 visits
• Psychological intervention program
that included informational video and
counseling from the American Cancer
Society
• 30-60 min of standardized
psychological support at each visit

36.0%
(N=104)
36.0%
Gum Study #2
(N=162)
43%
4 mg
(N=169)
73%
• 1 slip allowed (defined as 1 or 2
Low-moderate
occasions of smoking a cigarette
dependence
during first 6 weeks)
2 mg
42%
55%
• 6 physician-led group counseling
Gum Study #3a
High
sessions during first 4 months
dependence
• Verbally instructed on how to use gum
81%
• Instructional video (at baseline and 6
4 mg
High
–
weeks)
dependence
Data are from the pivotal phase 3 efficacy trials reviewed by the FDA for the nicotine lozenge, gum (2 and 4 mg),
and patch (See Appendix 11.8).36-40
a
Subjects with low to moderate nicotine dependence were randomized to 2-mg gum or corresponding placebo;
subjects with high dependence were randomized to 2- or 4-mg gum. Subjects with high dependence were not
assigned to placebo.
Abbreviation: NRT, nicotine replacement therapy.
2 mg

6.2.2 Meta-Analysis of NRT Class Efficacy
A Cochrane systematic review and meta-analysis published in 2018 included 131 trials with 64,640
subjects that evaluated any type of NRT compared with placebo or no NRT with at least 6 months of
follow-up.6 This included the NMS standard efficacy trial (Study A6431111), which included verbal
behavioral support and was published by the time this meta-analysis was conducted. Data from the
naturalistic trial (Study NICTDP3038) were not yet published. All arms of the trials provided some level
of verbal behavioral support (e.g., advice, counseling, and follow-up visits). Higher intensity support was
associated with higher quit rates in the control groups: 9% with individual support and 11.7% with groupbased support compared with 3.5% with low-intensity support. These high quit rates with placebo
illustrate the effect that behavioral therapy can have on achieving abstinence during smoking cessation. In
addition, the populations were recruited from various settings, including primary care, workplace clinics,
specialty smoking cessation clinics, and inpatient programs.
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NRT was effective at achieving significantly higher rates of abstinence during smoking cessation at 6
months or longer follow-up compared with placebo or no NRT in all of the 131 trials, including the trial
of NMS, with a pooled RR of 1.55 (95% CI, 1.49-1.61; Table 11). Absolute quit rates of NRT
monotherapy at 6 months or longer follow-up ranged from 13.8% to 23.9% with NRT compared with
5.6% to 13.8% with control, with absolute differences between the two, ranging from 6% to 8%.
Table 11. Efficacy of Specific Types of NRT Monotherapy at 6 Months or Longer Follow-Up
Included in the Cochrane Meta-Analysis.6
Number of
Number of Subjects
Quit Rate NRT
Studies
Intervention/Control
vs. Controlb
a
Gum
56
10,596/11,985
16.3% vs. 10.0%
Tablet/Lozenge
8a
2326/2113
21% vs. 12.9%
Patch
51
13,773/11,981
15.7% vs. 9.4%
Inhaler
4
490/486
17.0% vs. 9.1%
Intranasal Spray
4
448/439
23.9% vs. 11.8%
Mouth Sprayc
1
318/161
13.8% vs. 5.6%
Choice of NRT
7
4179/4109
18.0% vs. 13.8%
a
Includes 1 study treated as 2 for analysis
b
Absolute rate as calculated using the number of abstinent events per group
c
Data from GSKCH standard efficacy trial Study A6431111
Abbreviations: NRT, nicotine replacement therapy; RR, risk ratio; CI, confidence interval.
NRT

RR (95% CI)
1.49 (1.40-1.60)
1.52 (1.37-1.74)
1.64 (1.53-1.75)
1.90 (1.36-2.67)
2.02 (1.49-2.73)
2.48 (1.24-4.94)
1.37 (1.25-1.52)

This meta-analysis establishes that NRT class efficacy versus placebo or no NRT results in a RR of 1.55,
with a range of 1.37 to 2.02, not including the NMS study. The RR of the NMS standard efficacy study
was higher than that of the other studies included in this meta-analysis, but had lower absolute quit rates.
This suggests that NMS has a strong pharmacologic effect, but also highlights that study design can
influence absolute quit rates.

6.2.1.4 Other Trials Conducted in Naturalistic Conditions
Given that the FDA requested that one of the NMS efficacy trials be conducted in naturalistic conditions
with no verbal counseling, it is important to consider the results in the context of other NRT products
tested in a similar manner. However, there are substantially fewer NRT studies conducted under
naturalistic conditions. Only four randomized controlled clinical NRT studies were identified with
continuous abstinence from smoking cessation as an endpoint.41-44 None were submitted as part of their
NDAs for FDA approval. These studies were conducted in a similar setting as GSKCH’s naturalistic
study—with no verbal and minimal written behavioral support.
These nicotine lozenge and patch trials were conducted under naturalistic conditions with primary
efficacy endpoints measured at 6, 8, or 12 weeks. The intensity and type of behavioral support was the
following:
• None of the studies provided verbal behavioral support
• Some of the studies provided written self-help materials
• All studies provided the product labeling
Table 12 summarizes the study design characteristics of the four randomized controlled trials. The results
of these studies are shown in Table 13. See Appendix 11.9 for more information about the study designs.
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Table 12. Characteristics of Naturalistic Randomized Controlled NRT Trials Without Verbal
Behavioral Support.
NRT [Source]
Lozenge
[Nelson 2019]

Study Design
Open-label,
randomized, 3group trial

Population
Intervention
649 adults smoking NRT lozenge vs.
≥10 cigarettes/day
snus with or
who were
without
motivated to quit
information on
and willing to quit
relative risks of
smoking using snus smoking cigarettes
or nicotine lozenge
Patch
Single-blinded, 21000 adults
NRT patch
[Cunningham 2016] group, randomized smoking ≥10
delivered by mail
clinical trial
cigarettes/day who
vs. control (no
were interested in
intervention)
quitting smoking
using NRT patch
Patch
Double-blind,
802 adults smoking NRT patch vs.
[Davidson 1998]
randomized,
with at least
placebo
placebo-controlled moderate
study
motivation to quit
Patch
2-group parallel
958 adult smokers
NRT patch at no
[Hays 1999]
trial: double-blind, of ≥1 year who
cost vs. placebo;
placebo-controlled smoked ≥15
NRT patch
portion and opencigarettes/day for
purchased by
label NRT only
≥6 months who
subject
portion
were interested in
smoking cessation
Abbreviations: NRT, nicotine replacement therapy; CO, carbon monoxide.

Efficacy Measure
CO-verified continuous
abstinence rates at 12
weeks, 6 months, and
12 months and 7-day
point prevalence
smoking abstinence
Biochemically
validated (i.e., saliva)
30-day continuous
abstinence rates of 7
days at 8 weeks and 6
months
CO-verified continuous
abstinence rates for 4
consecutive weeks at 6
and 24 weeks
CO-verified selfreported continuous
abstinence rates at 6
and 24 weeks

Data from the four naturalistic randomized controlled trials demonstrated that NRT alone (without verbal
behavioral support) is effective in increasing abstinence rates during smoking cessation compared with
placebo or control.41-44 The continuous abstinence rates ranged from 2.4% to 12.0% with NRT compared
with 0.8% to 5.9% with control. Notably, these rates are lower than what was observed in the pivotal
phase 3 efficacy NRT trials in Section 6.2.1, highlighting the effect that study design elements can have
on absolute quit rates.
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Table 13. Continuous Abstinence Rates of Naturalistic Randomized Controlled NRT Trials
Without Verbal Behavioral Support.
NRT [Source]

N

Duration

Weeks

Abstinence Rates
NRT
Control

Statistical Results

Treatment for
12 weeks,
Difference between
649
12
7.5%
3.7%a
last follow-up
treatment groups, p=NSb
at 12 months
Treatment for
Patch
5weeks, last
OR 3.04, 95% CI (0.98[Cunningham
1000
8
2.4%
0.8%
follow-up at
9.50), p=0.06c
2016]
6 months
Treatment for
Difference between
Patch
6 weeks, last
802
6
12.0%
5.5%
treatment groups,
[Davidson 1998]
follow-up at
p=0.001d
24 weeks
Treatment for
7.2%
Difference between
Patch
6 weeks, last
blinded
treatment groups,e
958
6
5.9%
[Hays 1999]
follow-up at
10.8%
blinded: p>0.10
24 weeks
open-label
open label: p<0.026
a
Control arm received low nitrosamine smokeless tobacco (snus).
b
Overall treatment group differences compared using Fisher’s exact test.
c
Logistic regression compared the proportion of subjects who reported stopped smoking at 6 months with a 7-day
point prevalence abstinence from tobacco cigarettes, even a puff.
d
Overall treatment group differences were tested using the Pearson Χ2 test.
e
Experimental versus placebo group compared by 2-tailed test.
Abbreviations: OTC, over the counter; NRT, nicotine replacement therapy; NS, not significant; OR, odds ratio;
CI, confidence interval.
Lozenge
[Nelson 2019]

6.2.1.5 Comparing the Effect of Behavioral Support
It is well established that the addition of behavioral support of any intensity increases the success of quit
attempts. The USPHS guideline for treating tobacco use and dependence states that there is a strong doseresponse relationship between the intensity of behavioral support and smoking cessation outcomes.5
According to the USPHS guideline meta-analysis, compared with no person-to-person contact, smokers
who received varying levels of support have increasing odds of achieving abstinence from smoking and
higher estimated abstinence rates (Table 14). However, even minimal cumulative contact time of 1 to 3
minutes had a positive effect on the odds of achieving abstinence (estimated OR, 1.4; 95% CI, 1.1-1.8).
Table 14. Meta-Analysis of Dose-Response Effect of Increasing Intensity of Verbal Behavioral
Support in Studies of NRT.5
Contact
Number of
Estimated
Estimated Abstinence
Counseling Level
Time (min)
Arms
OR (95% CI)
Rate (95% CI)
None
0
30
1.0 (referent)
10.9%
Minimal
<3
19
1.3 (1.01-1.6)
13.4% (10.9%-16.1%)
Low-intensity
3-10
16
1.6 (1.2-2.0)
16.0% (12.8%-19.2%)
Higher intensity
>10
55
2.3 (2.0-2.7)
22.1% (19.4%-24.7%)
Abbreviations: OR, odds ratio; CI, confidence interval.
These data are consistent with a Cochrane systematic review and meta-analysis that was published in
2019 of 83 studies that included a combined 29,536 participants, which demonstrated that the addition of
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behavioral support to pharmacotherapy increased quit rates by 10% to 20%.45 In studies specific to NRT,
additional behavioral support increased quit rates by 12% (RR, 1.12; 95% CI, 1.04-1.21).
GSKCH is committed to optimizing the OTC consumer experience by offering tailored behavioral
support tools, as described in Section 6.3.

6.3

Optimizing the Consumer Experience With Behavioral Support

The addiction to nicotine is so powerful because it includes physiologic, psychologic, and behavioral
components. NRT targets the physiologic aspect of addiction, and, unsurprisingly, programs that target
the psychologic and behavioral components are also effective in improving smoking cessation rates.45
However, real-world data suggest that the level of support that consumers receive, even when seeking the
advice of a healthcare professional, varies greatly.46 Historically, GSKCH developed a behavioral support
program (“Committed Quitters”) in collaboration with key external experts. This program was evaluated
in several clinical studies, which demonstrated that its adjunctive use with the nicotine patch or gum
increased quit rates. This program has evolved to be more interactive and readily accessible via today’s
digital platforms (MyQuit Behavioral Support Program at Quit.com; Figure 7).
This interactive program provides on-going, comprehensive support to consumers and allows them to
choose the level of adjunctive behavioral support they need:
•
•
•
•

Email: Personalized email support that sends encouragement and tips
Website: Helpful advice, tips, inspirational messages, demonstration videos and live chat to help
answer questions
App: Features to help consumers create a plan, log cigarette cravings, and track personal progress
on their mobile phone with the MyQuit App
Social platforms: Informative content disseminated through social media and access to
community support (e.g., Facebook, YouTube, and Twitter)

The proposed Quick Start Guide includes a red, bolded font that directs consumers to the product website
(See Appendix 11.4) where they can access these digital tools. The proposed User’s Guide includes four
pages that describe the benefits of Quit.com and how to access it (See Appendix 11.5). The MyQuit
behavioral support program is intended to supplement the self-help materials included with the product
and will be available upon commercialization.
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Figure 7. Home Screen of GSKCH’s Quit.com Website.

6.4

Efficacy Conclusions

The efficacy of NRT has been demonstrated in two pivotal phase 3 efficacy trials with different study
designs. Both trials demonstrated that NMS results in a significant (p≤0.05) increase in abstinence rates
compared with placebo, with or without verbal behavioral support or instruction. These results are
consistent with other OTC NRT products when evaluated under similar conditions.
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7 SUMMARY OF SAFETY
NRT class safety is well established. As a class, there is an extensive body of clinical trial evidence and
safety outcomes, as NRT has been studied in at least 110 clinical trials. NMS is included in these
numbers, with over 1500 individuals exposed to NMS in the clinical development program, which
included 9 clinical studies. Furthermore, there are more than 4 decades of postmarketing use, with global
NRT exposure to all formulations between 2008 to 2018 of over 22 billion units (where 1 unit represents
1 spray of the formulation). Postmarketing exposure in 45 ex-US countries is over 3 billion units (where 1
unit equals 1 spray), which translates to approximately 21.3 million dispensers (where 1 dispenser
contains approximately 150 sprays). Taken together, these data provide a wealth of information that offer
reassurance of the established safety of the NRT class and, more specifically, NMS.
This section will review the pooled safety data from the standard efficacy and naturalistic studies, the
safety profile found in the ex-US postmarketing data, NRT class safety, and the special safety
consideration of abuse/misuse.

7.1

NMS Clinical Safety

The NDA included 9 clinical studies of NMS that were conducted in healthy cigarette smokers
(Appendices 11.6 and 11.7). The clinical data has identified several local AEs that occurred more
frequently with NMS compared with comparator NRT: hiccups, throat irritation, salivary hypersecretion
and increased lacrimation, and nausea and dyspepsia. The other AEs were similar between NMS and the
comparator NRT.
The ISS also included a subset of pooled safety data of 1677 subjects from the two pivotal phase 3
efficacy trials (A6431111 and NICTDP3038). In this subset, the incidence of subjects with TEAEs was
greater in the NMS group with 747 (81.6%) of 915 subjects who experienced 3293 TEAEs compared
with 467 (61.3%) of 762 subjects who experienced 1573 TEAEs in the placebo group (Table 15). TEAEs
leading to study discontinuation were experienced by 52 (5.7%) subjects in the NMS group compared
with 28 (3.7%) subjects in the placebo group.
SAEs were rare in both groups, occurring in 33 (3.6%) subjects in the NMS group compared with 19
(2.5%) subjects in the placebo group. All of the non-fatal SAEs were assessed by the investigators as not
treatment related in either of the studies. There were seven deaths (four in the placebo group and three in
the NMS group); none of the deaths were deemed related to treatment.
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Table 15. Overview of Pooled TEAEs in Pooled Pivotal Efficacy Studies of NMS.
AE Type

All NMS
(N=915)

Placebo
(N=762)

All AEs, n (%)
Any
747 (81.6)
467 (61.3)
Treatment-related only
623 (68.1)
272 (35.7)
All TEAEs
Any
725 (79.2)
459 (60.2)
Treatment-related only
585 (63.9)
265 (34.8)
TEAEs leading to study discontinuation
Any
52 (5.7)
28 (3.7)
Treatment-related only
47 (5.1)
18 (2.4)
Non-fatal serious TEAE
Any
33 (3.6)
19 (2.5)
Treatment-related only
0
0
AEs leading to death
Any
3 (0.3)
4 (0.5)
Treatment-related only
0
0
Adverse events were coded using Medical Dictionary for Regulatory Activities (MedDRA) Version 21.0.
Abbreviations: TEAE, treatment-emergent adverse event; NMS, nicotine mouth spray 1 mg/spray; AE, adverse
event.

The most common (≥10%) TEAEs reported in the NMS group were hiccups, headache, nausea, throat
irritation, nausea, nasopharyngitis, and dyspepsia (Table 16).
Table 16. Most Frequent (≥5%) Pooled TEAEs by Preferred Term in Pooled NMS Studies.
Preferred Term
Number of subjects with at least 1 TEAE

NMS 1 mg
(N=915)
725 (79.2)

Placebo
(N=762)
459 (60.2)

Hiccups
397 (43.4)
56 (7.3)
Headache
162 (17.7)
99 (13.0)
Nausea
154 (16.8)
69 (9.1)
Throat irritation
149 (16.3)
61 (8.0)
Nasopharyngitis
118 (12.9)
66 (8.7)
Dyspepsia
115 (12.6)
45 (5.9)
Dizziness
85 (9.3)
53 (7.0)
Stomatitis
78 (8.5)
29 (3.8)
Salivary hypersecretion
69 (7.5)
21 (2.8)
Constipation
68 (7.4)
39 (5.1)
Oral discomfort
59 (6.4)
19 (2.5)
Hypertension
57 (6.2)
22 (2.9)
Dry mouth
52 (5.7)
34 (4.5)
Most frequent TEAEs by preferred term are those experienced by ≥5% of subjects in any treatment group.
Adverse events were coded using MedDRA Version 21.0.
Abbreviations: NMS, nicotine mouth spray 1 mg/spray; TEAE, treatment-emergent adverse event.

GlaxoSmithKline Consumer Healthcare

Page 35 of 73

Briefing Document for September 18, 2019
Advisory Committee Meeting

7.2

NDA 208425
Nonprescription Nicotine Mouth Spray, 1 mg/spray

NMS Postmarketing Data

7.2.1 Postmarketing Exposure
Between 2011 and 2018, 3.2 billion units (where 1 unit equals 1 spray) have been sold, which translates
to approximately 21.3 million spray dispensers (each dispenser contains approximately 150 sprays). NMS
is currently approved as a nonprescription medication in 45 countries outside of the US, with substantial
cumulative postmarketing data, including more than 5 years of postmarketing experience in several major
markets, including the United Kingdom (UK), Australia, and Canada (Table 17).
For the majority of ex-US markets, NMS is approved for adults age 18 or older. However, there are
several markets in which NMS is approved for use by adolescents (age 12 to 17). In the UK, the product
indication includes individuals age 12 and older. In Australia and New Zealand, the directions for use are
for adults age 18 or older, but it can be used by children age 12 to 18 years after consulting with a
pharmacist or under professional supervision.
Table 17. Ex-US Markets With Nonprescription Approval of NMS.ii
OTC Markets
BTC Markets
Australiaa,b
Lithuania
Austria
Luxembourg
Azerbaijan
Malta
Belgium
Poland
Bosnia and Herzegovina
Mongolia
Bulgaria
Portugald
Canadab
Netherlandsb
Croatia
Romania
b
Denmark
New Zealanda,b
Cyprus
Sloveniac
Estonia
Norwayb
Czech Republicb
Spain
b
Fiji
Russia
Germany
Switzerlandc
Finlandb
Slovakia
Greece
France
Swedenb
Hong Kongb
Georgia
Turkmenistan
Hungary
Irelandb
Ukraine
Icelandb
a,b
Kazakhstan
United Kingdom
Italy
Latvia
Liechtensteinc
a
Approval includes ages 12-18
b
Can be sold outside of a pharmacy
c
Sold only in stores licensed to sell OTC medicines
d
Can be sold outside of pharmacy with authorization from local Health Authorities to sell nonprescription drugs
Abbreviations: US, United States; OTC, over the counter; BTC, behind the counter; NMS, nicotine mouth spray.

7.2.2 Postmarketing Safety Data
In a review of the postmarketing experience of NMS, beginning with the first report on February 24, 2011
and through December 31, 2018, there were 4817 spontaneous reports, of which 471 were serious and
4346 were non-serious (Table 18). Age was not reported in the majority of cases. Among adults, there
were a total of 1572 cases, of which, 155 were serious and 1417 were non-serious. Among adolescents
(aged 13 to <18), there were a total of seven cases, all of which were non-serious.

ii

Behind-the-counter (BTC) means that the product does not require a prescription but is held behind the counter at a
pharmacy and requires the consumer to request the product from the pharmacist. OTC means that the product is
available for self-selection directly by the consumer.
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Table 18. Summary of NMS Postmarketing Safety Data Through December 2018.
Characteristic
Source
Spontaneous
Literature
Gender
Female
Male
Not reported
Age groups
0 to <2 (infants)
2 to <13 (children)
13 to <18 (adolescents)
18 to <40
40 to <55
55 to <65
≥65
Adults total
Elderly total
Not reported
Medically confirmation
No
Yes
Outcome
Fatal
Recovered/resolved
Recovering/resolving
Not recovered/resolved
Not reported
Total
Abbreviations: NMS, nasal mouth spray.

Serious

Non-Serious

Total

471
2

4346
11

4817
13

217
193
63

2030
1696
631

2247
1889
694

0
0
0
23
58
39
27
155
29
289

1
8
7
394
456
263
172
1417
189
2735

1
8
7
417
514
302
206
1572
218
3024

350
123

2985
1377

3330
1500

1
76
11
183
202
473

0
1294
90
163
2910
4357

1
1270
101
346
3112
4830

Of the serious cases (N=473), the most common (>15 cases) were drug dependence (n=264), incorrect
drug administration duration (n=132), nicotine dependence (n=31), overdose (n=24), dyspnea (n=22), and
dependence (n=17; Table 19). However, most of these serious cases are considered related to the
underlying condition of nicotine dependence related to tobacco use and is likely due to transferred
dependence, rather than dependence specific to NMS use.
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Table 19. Most Common (≥10 Cases) Postmarketing Reports of SAEs by Preferred Term Through
December 2018.
SAE Preferred Terms
Drug dependence
Incorrect drug administration
Nicotine dependence
Overdose
Dyspnea
Dependence
Product quality issue
Drug ineffective
Pharyngeal edema
Intentional product use issue
Headache
Asthma
Hiccups
Throat irritation
Wrong technique in product usage process
Abbreviation: SAE, serious adverse event.

Number of Cases
264
132
31
24
22
17
15
13
11
11
11
11
10
10
10

Of the non-serious cases (N=4357), the most common (>300 cases) were hiccups (n=629), oral
discomfort (n=615), nausea (n=519), throat irritation (n=525), drug ineffective (n=385), vomiting
(n=368), and product quality issue (n=311; Table 20). As expected, these were primarily local effects and
were consistent with what was observed in the NMS clinical trials.
Table 20. Most Common (≥100 Cases) Postmarketing Reports of Non-serious AEs by Preferred
Term Through December 2018.
Non-serious AE Preferred Terms
Hiccups
Oral discomfort
Throat irritation
Nausea
Drug ineffective
Vomiting
Product quality issue
Malaise
Dyspnea
Burning sensation
Cough
Drug administration error
Dyspepsia
Wrong technique in product usage process
Dizziness
Oropharyngeal pain
Incorrect drug administration duration
Accidental exposure to product
Overdose
Tongue discomfort
Retching
Abbreviation: AE, adverse event.
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Number of Cases
629
615
525
519
385
368
311
269
248
193
162
159
137
131
126
122
118
115
113
101
100
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Overall, considering that there was approximately 3.2 billion units of exposure, the rates of reported AEs
were low. There were no patterns identified for gender or age group. In addition, when outcome was
reported, the majority of cases that were reported were recovered or resolved. There was only one fatal
case reported, which was not considered to be treatment related.

7.3

NRT Class Safety

The NRT class has a well-established safety profile based on the clinical experience of over 110 trials and
over 4 decades of postmarketing use (with over 2 decades as a nonprescription product).
Clinical trial data suggest that NMS has a similar safety profile as other NRT products. Adverse reactions
observed in both clinical and postmarketing settings include symptoms of nicotine withdrawal such as
insomnia and headache; gastrointestinal disorders such as nausea and hiccups; and local site irritations
depending on the formulation of NRT product (Table 21).6,9,47 NMS postmarketing data support this, as
the most commonly reported non-serious AEs are local in nature and the most common SAEs were likely
related to underlying tobacco dependence.
Table 21. Common AEs Associated With OTC Oral NRT Products in Randomized Controlled
Trials.47
NRT Dosage Form
AEs
Lozenge
Dyspepsia, burning sensation in mouth or throat
Gum
Jaw tightness and jaw pain
NMS
Hiccups, mouth and throat irritation
Abbreviations: AE, adverse event; OTC, over the counter; NRT, nicotine replacement therapy.

NRT is rarely associated with serious AEs. A Cochrane review and meta-analysis did not find a
significant association between NRT use and excess cardiovascular events. However, the Cochrane metaanalysis indicated that there is a small but significant increase in risk for chest pain and palpitations with
NRT use (OR, 1.88; 95% CI, 1.37-2.57), but the excess absolute risk is very low at 1.1% (absolute risk,
2.5% with NRT vs. 1.4% with control).6 Consistent with the current FDA approved labeling for NRT
products, the proposed OTC label cautions consumers that they should ask a doctor before use if they
have heart disease, recent heart attack or irregular heartbeat as nicotine can increase your heart rate and to
stop use and ask a doctor if irregular heartbeat or palpitations occur.

7.4

Special Safety Consideration: Abuse/Misuse

NRT was first available in the US as an OTC product in 1996 (patch and gum), with approval of the
lozenge and mini-lozenge in 2002 and 2010, respectively.
The potential for abuse or misuse is an important consideration for all medications used in more OTC-like
conditions, whether misuse is unintentional or driven by therapeutic intent. In the specific case of NRT,
prior to the switch of these products to OTC status, there were concerns related to the addictive properties
of nicotine delivered in cigarette smoke and whether similar concerns would lead to issues of intentional
abuse or misuse in a nonprescription setting such as:
•
•

Overuse (e.g., increased dose or duration of use beyond approved labeling; concomitant use with
cigarettes and/or other forms of NRT)
Use in an adolescent smoker population, in whom safety and efficacy had not been established
through controlled clinical trials
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Use by adolescent nonsmokers; essentially acting as a “gateway to smoking”

As a healthcare company, GSKCH took these questions very seriously and committed to collecting and
analyzing data to address potential concerns in a multifaceted manner through:
•
•
•

Conduct of multiple postmarketing studies as phase 4 commitments
Robust pharmacovigilance practices to monitor the safety profile in the marketplace
Responsible marketing practices to target the appropriate adult smoker

The results of these efforts, as well as published literature on the topic of NRT abuse potential, are
discussed in more detail in the following sections and collectively demonstrate that OTC NRT, including
NMS, has low abuse/misuse potential.

7.4.1 Historical Assessment of NRT Abuse/Misuse Potential
GSKCH conducted a number of studies to assess the potential for abuse and misuse in more OTC-like
conditions and evaluate the safety in adolescents. Several of these were conducted as postmarketing
commitments.
Clinical Studies
•

A study evaluated primary abuse liability variables (positive drug effect, drug liking, and the
Morphine Benzidene Group—a validated scale for assessing subjective effect measures) after
subjects (age ≥18 to 50) were exposed to varying strengths of nicotine lozenge (2, 3, 4, and 8 mg)
relative to 4 mg of nicotine gum, d-amphetamine (a known drug of abuse), and a placebo lozenge.
Results demonstrated that nicotine lozenge, even at its highest dose (8 mg), has low abuse
potential when compared with d-amphetamine (Reference Study S140089; N=24).

•

An open-label, phase 4 safety study assessed the AE profile of 4-mg and 2-mg nicotine lozenge in
an OTC environment (Reference Study S1410258; N=6866). Both doses were generally well
tolerated, and the pattern of AEs was consistent with previous investigations, in which most AEs
reported were mild or moderate in intensity. Nearly all subjects complied with maximal daily
dose instructions of 20 lozenges (>97%), and the majority (67%) avoided smoking during their
use of the lozenge.

•

The PK and safety of NRT (nicotine gum [2 mg and 4 mg], nicotine lozenge [2 mg and 4 mg],
and nicotine patch [14 mg and 21 mg]) in adolescents age 10 to 17 was shown to be generally
comparable to that which was previously reported in adult smokers (Reference Study S1330074;
N=45). AEs were consistent with the known safety profile of each formulation and no unexpected
AEs or SAEs were observed.
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In-Market Surveillance
As a postmarketing commitment to monitor for adolescent misuse of NRT, GSKCH created a system of
surveillance, in which quarterly reports were provided to the FDA assessing the following types of data:
•
•
•
•
•
•

Media tracking for reports of adolescent use; daily monitoring of major wire services, broadcast
outlets, and print media, worldwide
Consumer queries reported to the 1-800 number
AE reporting
Telephone surveys of smokers/former smokers/behavioral support enrollees
Drug Free Schools Coordinators Survey, representing interviews of over 1800 individuals
involved in school-based drug abuse prevention
Active theft surveillance through retail contact via salesforce

Detailed reports were provided to the FDA on a quarterly basis, beginning at the time of launch and
continuing for a period of 6 years, showing virtually no adolescent abuse or misuse of NRT products.
Based on these reassuring data, FDA decided that ongoing reporting was no longer necessary. However,
routine postmarketing safety reporting continues as per standard pharmacovigilance practices.
These data, in the context of the extensive consumer use of OTC oral NRT of more than 20 years,
supports the favorable safety profile of these products.

7.4.2 NMS Postmarketing Data of Abuse/Misuse
In a review of the postmarketing experience of NMS from 2011 through December 31, 2018, of the 4817
spontaneous cases (471 were serious and 4346 non-serious), there were a total of 136 cases reporting
overdose (23 serious and 113 non-serious) and 21 cases of abuse/misuse (one serious and 20 non-serious).
Of these cases, two overdose cases and one abuse/misuse case were in adolescents (ages 13 to <18; Table
22).
Table 22. Summary of Adolescent (Ages 13 to <18) NMS Overdose and Abuse/Misuse Cases
Reported Through December 2018.
Type
All Reports
Total cases
Adolescenta
Outcome
Overdose
Total cases
Adolescenta
Outcome
Abuse/Misuse
Total cases
Adolescenta
Outcome
a
Of the cases for which age or age range was reported.
Abbreviation: NMS, nasal mouth spray.

Serious

Non-Serious

471
0
-

4346
7
No patterns detected

23
0
-

113
2
No health concerns identified

1
0
-

20
1
No health concerns identified

Overall, overdose was reported in 136 cases, of which 23 were serious and 113 non-serious. Out of 23
cases, 16 cases reported dependence addressing medical significance; however, there were no other
symptoms reported. Five cases reported cardiovascular disorders (i.e., myocardial infarction and
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ischaemia, suspected and confirmed cerebrovascular accident, palpitations), but medical evaluation did
not show causality or the available information was inconclusive. In one case, a patient was treated
concomitantly with other NRT formulations and was hospitalized with nausea. In another case, a violent
psychotic disorder was reported.
The review of 113 non-serious overdose cases showed that approximately half of cases were associated
with drug administration errors, drug ineffectiveness, incorrect drug administration duration, intentional
product use issue, intentional product misuse, wrong technique in product usage process, inappropriate
schedule of drug administration, exposure during pregnancy, and drug dependence. None of the 113 cases
mention any clinical AEs. In the remaining cases, some of the most commonly reported events (n in
descending order) included nausea, malaise, dizziness, headache, hiccups, vomiting, dyspnea, throat
irritation and oral discomfort.
Drug abuse/misuse was reported in 21 cases, of which one was serious and 20 were non-serious. The
serious case concerned a member of pharmacy staff who was attempting to see what the product was like
and experienced an asthma attack. The non-serious cases included two cases of abuse for recreational
purposes (“to get high”), seven cases (four of which were healthcare professionals) of nonsmokers who
were trying NMS, four reported overdose, and one each reported use of NMS as a pepper spray,
permanent use, alternating use with smoking, concomitant use with other NRT, use from a broken spray
dispenser, use of the liquid from a broken dispenser in an e-inhaler, and no further information.
The postmarketing data show virtually no misuse or abuse of NMS by adolescents.

7.4.3 Published NRT Data on the Low Risk of Abuse/Misuse by Adults and Adolescents
7.4.3.1 Adults
Published surveys of NRT use by adults in an more OTC-like conditions indicate that the risk for
abuse/misuse is low for both current/former smokers and never smokers.48,49 In a survey of 100 current
and former smokers, the authors concluded that very few nicotine gum users developed dependence to the
gum, and although concurrent use of gum and cigarettes occurs, a small amount of cigarettes and gum are
used in these cases.
In another study, an internet questionnaire of 434 daily users of nicotine gum included 80% (n=349) who
were former smokers, 18% (n=80) who were current smokers, and 1.2% (n=5) who were never smokers.49
Of the never smokers who were able to be contacted for further information (n=4), one had previously
used smokeless tobacco but decades before using nicotine gum and one reported occasional cigarette
smoking. The author concluded that nicotine gum addiction by never smokers is rare.

7.4.3.2 Adolescents
According to published studies, adolescent abuse/misuse of NRT is rare. It is estimated that 5% of
adolescents in the US have ever used NRT products, a minority of whom (18%) report themselves as
never smokers.50-52 The remaining 80% to 82% who have ever used NRT constitute current or former
cigarette smokers who used NRT to quit smoking or in place of cigarette smoking when smoking was not
possible.51,52 Other OTC drugs are abused by adolescents at much higher rates, such as 26.8% with diet
pills, 25.1% with alertness pills, and 12.2% with cough syrup.52
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These published data suggest that, if approved, the potential for adolescence abuse/misuse of NMS would
be negligible and consistent with other forms of NRT.

7.4.4 Responsible Marketing and Sales Practices of OTC NRT
Abuse potential, particularly in an adolescent population, is inherently tied to the promotional practices
employed in the market. GSKCH, in concert with our major retail partners, took steps to ensure that the
marketing and sale of OTC NRT products such as NicoDerm®CQ patch and Nicorette® gum and lozenge
were conducted in a responsible manner, targeting the appropriate smoking adult consumer with messages
to encourage smoking cessation. This remains imperative today in an environment where consumers,
especially our youth, are exposed to messages that perpetuate tobacco addiction.
The approved OTC label for OTC NRT products prominently highlights that the product is intended for
an adult smoker, including the following label statements:
•
•
•
•

Not for sale to those under 18 years of age
Proof of age required
Not for sale in vending machines or from any source where proof of age cannot be verified
If you are under 18 years of age, ask a doctor before use. No studies have been done to show if
this product will work for you.

GSKCH worked with its major retail partners to help reinforce these label statements and dissuade
adolescent use through implementation of the following practices in strict accordance with the conditions
of approval:
•
•
•
•

Targeting distribution to settings where other OTC drugs are sold and avoiding distribution
through any channel in which age could not be verified at the point of sale
Training retailers regarding the age restriction on this product
Encouraging store compliance and working to implement automating register prompts to verify
age at the point of purchase
Taking measures to bring retailers into compliance

GSKCH remains committed to responsible marketing practices and will continue to take steps to target
the appropriate user population, providing adult smokers with innovative products and the educational
materials and motivational support to assist them in their difficult quit journey. These goals align with key
components of the FDA's Youth Tobacco Prevention Plan.53

7.4.5 Risk Mitigation Approaches
7.4.5.1 NMS Formulation Helps Mitigate Abuse/Misuse
A hypothetical concern of intentional misuse or abuse of any oral NRT is that it can be swallowed, and, in
the case of NMS, attempted to be inhaled. A person seeking to intentionally abuse or misuse NMS may
think that swallowing the product will enable greater absorption of nicotine. However, gastrointestinal
absorption of nicotine from the NMS formulation is limited. NMS is formulated as an aqueous nicotine
solution that consists of various cosolvents, buffers, surfactants, and flavors with a pH of approximately 9
to improve the absorption of nicotine across the oral mucosa. If swallowed, the low pH of the stomach
results in little to no absorption of nicotine. Although nicotine is absorbed by the small intestine, the
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majority undergoes first-pass metabolism in the liver, thus resulting in low nicotine plasma concentration.
Swallowing large amounts of nicotine results in undesirable symptoms, such as nausea and vomiting.
These unpleasant side effects are likely to discourage intentional misuse by swallowing. Indeed, nausea
and vomiting are listed in the DFL of OTC NRT as potential AEs associated with overdose. The safety
profile and potential for misuse/abuse with swallowing NMS is consistent with other NRT forms.
A person seeking to intentionally abuse or misuse NMS hypothetically may attempt to inhale the product
in an effort to increase their nicotine dose and simulate the inhalation behavior used when smoking a
cigarette. However, NMS is formulated with large droplet size that limits the ability of NMS droplets to
reach the bronchial regions. The mean NMS droplet size is approximately 80 µM at 3 cm and 70 µM at 6
cm. The percentage of droplets smaller than 10 µM was less than 1.5%. Given that inhalation to the lower
bronchial regions requires a droplet size of 6 µM or less,54 droplet deposition in the lung is negligible. In
addition, inhalation will trigger cough and dyspnea, which is likely to deter intentional misuse. In
summary, the NMS formulation does not lend itself to abuse/misuse by inhalation.

7.4.5.2 NMS Label Helps Mitigate Abuse/Misuse
As an FDA-approved nonprescription drug, the labeling that accompanies OTC NRT products must
provide the necessary information to support the safe and effective use of the product, while conforming
to strict regulatory requirements of format and content. Indeed, unlike other nicotine- and/or tobaccocontaining products, the labeling of NRT products is subject to extensive consumer testing and FDA
review and approval prior to marketing.
Many key elements of the proposed labeling for NMS are based on the approved labels in place for other
oral NRT products and include similar warnings, precautions, and statements that instruct consumers on
appropriate use of the product. Examples of statements intended to promote the safe use of the product
include (see Appendix 11.3):
•
•
•
•
•

7.5

If you are under 18 years of age, ask a doctor before use. No studies have been done to show if
this product will work for you.
Do not inhale when spraying.
Do not exceed the maximum dose.
Start reducing the number of sprays per day.
By the end of week 9, you should be using HALF the average number of sprays per day that you
used in Step 1.

Safety Conclusions
•
•

•

NMS is well tolerated, with a safety profile consistent with other forms of OTC NRT, except for
a higher frequency of hiccups, which decreases over time.
Extensive postmarketing data (up to 10 years) as a nonprescription product in 45 countries
affirms the favorable safety profile, with no new safety concerns observed and low abuse/misuse
potential by adults and adolescents (ages 13 to <18). These data are consistent with GSKCH’s
extensive postmarketing surveillance of other NRT formats, which demonstrated low
abuse/misuse of NRT in an OTC setting.
The risk for potential misuse/abuse of NMS by adolescents and adults based on international
postmarketing data is low.
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8 LABEL REFINEMENT PROGRAM
The labeling for NMS is based on the well-established labeling for OTC NRT products. Key elements of
the DFL (Uses, Warning, and Precautions) and the User’s Guide are based on the FDA-approved labeling
for nicotine lozenge and gum. The labeling has only been revised to reflect new information that is unique
to NMS. Therefore, the label testing program for NMS focused on ensuring that consumers:
•

Understood the new dosing directions and instructions for the correct operation of the spray
dispenser and

•

Could physically operate the dispenser correctly based on label instructions.

Although the User’s Guide is not unique to NMS and its content is consistent with current marketed OTC
NRT products, since the guide has been reformatted to facilitate navigation and ease of use, it was
included in the label testing program as well.
GSKCH continued to refine the labeling after the clinical studies were completed. Efforts were made to
clarify the directions for use and written behavioral support. Iterative testing was completed to optimize
the DFL by creating more white space in the labeling and introducing a new Quick Start Guide next to the
DFL so that the written directions were complimented with simple pictures for how to use the spray
dispenser. The User’s Guide was improved by incorporating learnings from the Flonase® User’s Guide (a
recent and successful prescription-to-OTC switch program), in which a small booklet with a table of
contents and clear sections facilitated navigation. The evolution of the label can be found in Appendices
11.1, 11.4, 11.2, and 11.5, which display versions of the labeling included in the naturalistic study (DFL,
User's Guide) and the proposed commercial labeling intended to accompany the consumer product (DFL,
Quick Start Guide, User's Guide), respectively. The clinical studies were completed in 2016 and the label
refinement program was initiated in 2017 and completed in 2018. The chronology of the label refinement
program from 2017 to 2018 is summarized in Figure 8.
Figure 8. Chronology of NMS Label Refinement Program.

2007-2016

2017

2018
Label Refinement Program

Clinical Development Program
LC PT
JUL 2017

LC Pilot
OCT 2017
HF
Formative
#1
OCT 2017

HF
Formative
#2
NOV 2017

LC= Label Comprehension

8.1

LC PT
FEB 2018

PT=Pretest

LC Pivotal
SEP 2018

HF
Validation
OCT 2018

HF=Human Factors

Label Development

The labeling used in the naturalistic study comprised a DFL and User’s Guide. GSKCH initiated testing
with a revised DFL and User’s Guide and created a new Quick Start Guide, all intended to further assist
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consumers in how to use the spray dispenser; there was no Quick Start Guide in the previous clinical
studies.
Most of the labeling content of the DFL and User Guide for NMS is based on established OTC NRT
labeling that has been on NRT product labeling for decades. GSKCH focused on content that was unique
to the NMS product for the optimization and testing. The NMS product has 3 types of labeling:
1. DFL: This structured format is required on all OTC products and it is regulated through the Code
of Federal Regulations (CFR 201.66), which requires specific headings and formatting. The DFL
contains the product ingredients and purpose, the indication (Uses), and a series of warnings and
directions. The design of the proposed commercial package provides improved access to the DFL
content (Figure 9; Appendices 11.3 and 11.4).
2. Quick Start Guide: The Quick Start Guide was an innovation created by GSKCH after the
clinical studies (Figure 9; Appendix 11.4). The purpose of this concise labeling was to provide an
“at-a-glance” reference to the use of the dispenser (unlock, prime, align with mouth, lock) using
clear pictures and simple instructions.

Figure 9. Previous DFL and Refined DFL With New Quick Start Guide for NMS.
See Appendices 11.2 and 11.6 for larger versions.
DFL used in
naturalistic study
(wrapped around box)

Refined DFL and Quick Start Guide tested in
post-clinical studies
(outer panel warnings)

(inner panel directions and
Quick Start Guide)

3. User’s Guide: The User’s Guide is educational in nature with content that is consistent with the
FDA-approved labeling on other OTC NRT products. It repeats and emphasizes the instructions
for use and provides tips on how to quit smoking. It includes written behavioral support (Figure
10; see larger version in Appendices 11.2 and 11.5). The refined User’s Guide is provided in a
consumer-friendly booklet format.
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Figure 10. Previous and Refined User’s Guides.
See Appendices 11.2 and 11.5 for larger versions and additional pages of the current User’s Guide.
User’s Guide Used in The Naturalistic Study
(Front page)

Refined User’s Guide
(First 3 pages)

(Back page)

To evaluate the effectiveness of the labeling improvements, GSKCH conducted two types of studies:
•

•

8.2

Label comprehension: This study sought to evaluate consumer comprehension of the DFL, which
is the label consumers can see on the exterior packaging when they purchase the product.
o This research is guided by principles in the FDA Guidance for Label Comprehension
Studies.55
Human factors: This study sought to evaluate whether consumers can demonstrate use of the
dispenser based on the instructions for use (found both in the Quick Start Guide and User’s
Guide); elements of the written behavioral support were also tested in the User’s Guide.
o This research is guided by principles in the FDA Guidance for Human Factors Studies.56

Label Comprehension

Iterative comprehension testing was conducted for the DFL, Quick Start Guide, and User’s Guide to
refine the labeling.
The pivotal label comprehension study (protocol #18109) was conducted in September 2018 after two
rounds of pretesting and a pilot study were conducted. Because NMS is not a first-in-class OTC product,

GlaxoSmithKline Consumer Healthcare

Page 47 of 73

Briefing Document for September 18, 2019
Advisory Committee Meeting

NDA 208425
Nonprescription Nicotine Mouth Spray, 1 mg/spray

the NMS label is based on the well-established NRT class label; therefore, the label comprehension
studies were conducted after the clinical trials. The objective of the pivotal study was to evaluate
comprehension of the refined DFL. NMS-specific messages were mainly found in the Directions section.
The study evaluated four primary communication objectives and eight secondary communication
objectives. The four primary objectives focused on language that is not on already approved NRT product
labels.

8.2.1 Methodology
The study was conducted with adults age 18 and older who were current smokers or trying to quit
smoking; a subgroup of participants with limited literacy were included. In label comprehension studies,
participants have an opportunity to read the labeling at their own pace and then respond to scenario-based
questions, based on hypothetical real-life situations, to evaluate if they understand the warnings and
directions. The evaluation of “correct,” “acceptable,” or “incorrect” responses is based on the
participant’s initial response as well as a follow-up response (“why do you say that?”), which provides
their rationale for their initial response.

8.2.2 Primary Endpoints
In label comprehension studies, only the primary endpoints have success thresholds. There were four
primary endpoints selected as those with the highest potential for clinical consequence if they were not
understood. These included the maximum sprays per hour and per day; directions not to inhale the spray,
and directions to rinse eyes with water in the event that the spray got into the eyes. Within the total
population (N=504), three of the four primary communication objectives scored above the success
threshold of 80% (the lower bound [LB] of the CI; Table 23).
Table 23. Label Comprehension Testing: Primary Endpoints.
(Question #)

Primary Endpoint

Directions
(Q9)
Step 1 – Maximum number of sprays per
hour – 4 sprays per hour
Directions
(Q13)
Do not inhale when spraying
Directions
(Q11)
Step 1 – Maximum number of sprays per
day – 64 sprays per day
Directions
(Q17)
Rinse immediately with water if you spray
in eyes as irritation will occur
a
Lower and upper two-sided exact 95% CI.

n

Correct Answers
%
(95% CI)a

463

91.9

(89.13-94.10)

462

91.7

(88.90-93.93)

451

89.5

(86.47-92.02)

392

77.8

(73.89-81.33)

One primary objective (rinse immediately with water if you spray in eyes as irritation will occur) scored
slightly lower (LB=73.89% vs. LB threshold of 80%). Many participants (66 of 112) did not notice this
instruction in the Directions section. The remaining individuals (46 of 112) gave a response to contact a
healthcare provider or simply stated that the product was not intended for use in the eyes. Both answers
are reasonable; therefore, if these 46 (9.1%) participants were added to the overall score, the score would
have increased to 86.9% correct or acceptable.
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Because there is a natural tendency to wipe or rinse one’s eye should it become irritated, consumers will
address this situation quickly and effectively. There are no significant safety risks should this unlikely
event occur. Consumers understood that this product was to be administered in the mouth based on the
Human Factors Study (#17053; See Section 8.3), in which a simulated spray was observed with no
guidance from study staff; in this study, there were no participants who attempted to administer the spray
by a route other than the mouth and no participants voiced confusion about the route of administration.

8.2.3 Secondary Endpoints
There were eight secondary endpoints (Table 24). These endpoints were selected based on the importance
of consumers’ understanding of the unique dosing instructions for Steps 1, 2, and 3 for NMS. Of these,
seven of the eight scored higher than 80% correct for comprehension.
Table 24. Label Comprehension Testing: Secondary Endpoints.
(Question #)

Secondary Endpoint

Directions
To increase your chance of success it is important
(Q18)
to use the nicotine mouth spray according to the
following 12-week schedule.
Directions
(Q16)
Step 2 - Start reducing the number of sprays per
day.
Directions
(Q15)
For best results do not swallow for 2-3 seconds
after spraying.
Directions
Step 1 – Use - 1-2 sprays when you would normally
(Q14)
smoke a cigarette or have a craving to smoke (use
the second spray if your cravings are not
reduced within a few minutes).
Directions
Step 1 – Use - 1-2 sprays when you would
(Q7)
normally smoke a cigarette or have a craving to
smoke (use the second spray if your cravings are
not reduced within a few minutes).
Directions
Step 2 – By the end of week 9 you should be using
(Q8)
HALF the average number of sprays per day that
you used in Step 1.
When using this product
Hiccups or minor mouth and throat irritation may
(Q12)
occur. Stop use and ask a doctor if these problems
persist or worsen over the course of treatment .
Directions
Step 3 - Continue reducing the number of sprays
(Q10)
per day so that you are not using more than 4 sprays
per day during week 12.
a
Lower and upper two-sided exact 95% CI.
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Correct Answers
n

%

(95% CI)a

484

96.0

(93.94-97.56)

476

94.4

(92.07-96.28)

472

93.7

(91.15-95.62)

469

93.1

(90.47-95.12)

444

88.1

(84.94-90.79)

415

82.3

(78.73-85.57)

409

81.2

(77.46-84.47)

338

67.1

(62.77-71.16)
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One secondary objective (Q10: Directions – Step 3 – Continue reducing the number of sprays per day so
that you are not using more than 4 sprays per day during week 12) scored slightly lower (point estimate
[PE], 67.1% vs. 80% or higher for other secondary objectives). Many participants (31 of 166) gave a
response that referred to a different part of the labeling than the communication objective being tested
(e.g., “the label says talk to a healthcare provider/doctor” [17 of 31], “the label says it is okay to use” [7
of 31], “not okay to use” [2 of 31]). Other participants specifically referenced the Step 1 directions for the
dosing (e.g., “allowed 64 sprays/4 per hour or 64 per day/4 per hour is limit” [28 of 166]) or using the
product when there is a craving (e.g., “okay to use more/okay until cravings stop/still have cravings” [24
of 166]). Although technically incorrect, many of the answers were not unreasonable, particularly given
the number of sentences with directions in the label.
Despite the slightly lower scores for this objective, it is clear that the participants understood the concept
of reducing the number of sprays over time. Participants clearly understood that this is a 12-week
treatment period (96.0% correct) and in Step 2, they understood to start reducing the number of sprays per
day (94.4% correct) and that by the end of week 9 one should be using HALF the average number of
sprays per day that were used in Step 1 (82.3% correct). Participants also understood the concept of for
initially administering 1 to 2 sprays when they usually have a cigarette or craving (88.1% correct) and to
use the second spray if the cravings were not reduced in a few minutes (93.1% correct).

8.2.4 Low Literacy Sub-Analysis
A sub-analysis of the primary endpoints was conducted for participants of lower literacy. Low literacy is
defined as those with a score of 60 or less on a standardized test to estimate literacy level (i.e., Rapid
Estimate is Adult Literacy in Medicine test.) As is typically observed in label comprehension studies,
participants of limited literacy scored slightly lower (PE, 76.2% to 86.9% correct) than those of normal
literacy (PE, 78.3% to 94.9% correct).

8.2.5 Conclusion
Overall, participants demonstrated comprehension of the NMS DFL. All primary endpoints were met or
nearly met on the four primary communication objectives. Nearly all (seven of eight) secondary endpoints
exceeded 80% correct. The safety information regarding inhaling (92% correct) or swallowing the
product in 2 to 3 seconds (93% correct) and maximum dosing (maximum sprays per hour, 92% correct;
maximum sprays per day, 90% correct) were well understood.

8.3

Human Factors

Human factors testing was conducted to evaluate the consumer’s ability to use the spray dispenser based
on the labeling instructions. The testing consisted of two formative exploratory studies that preceded the
final validation study. The human factors and comprehension validation study (protocol #17053) was
conducted in September 2018 and evaluated the consumer’s ability to use the spray dispenser and
comprehend key messages in the User’s Guide. The objectives of the study were to evaluate the subject’s
ability to correctly demonstrate the steps for administering a simulated spray of NMS and to evaluate the
subject’s ability to comprehend key messages about the written behavioral support in the User’s Guide.
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8.3.1 Methodology
The FDA guidance for industry, Applying Human Factors and Usability Engineering to Medical Devices,
allows for studies with smaller sample sizes (e.g., 15-30) per user group because the goal is to detect
errors.56 The Guidance states that that a sample of 20 people is able to find a minimum of 95% and an
average of 98% of the problems. Participants are recruited based on users most likely to use the product
and the user group size is often small (n=15-30). There were two user groups in this study: user group 1,
which included smokers age 18 to 54 and user group 2, which included smokers age 55 and older. The
user groups were differentiated based on age of the smoker in an effort to determine if there were any
visual or dexterity issues that might occur more often with older consumers. In total, there were 39
participants in the study (19 participants in user group 1 and 20 participants in user group 2). A subgroup
of individuals of lower literacy was included in the population. Many participants (60.5%) were trying to
quit smoking.
The human factors study consisted of three parts:
1. In part 1, subjects were given the intended commercial package, including the NMS dispenser,
DFL, Quick Start Guide, and the User’s Guide to review at their own pace; there were no study
staff in the room and no guidance or instruction was provided. The subject then was asked to use
the dispenser; however, the spraying step was simulated with an empty dispenser (simulations are
common in human factors studies). This simulated use was scored by a trained observer behind a
one-way mirror. In addition, all interviews were videotaped to provide an option for review or
verification of inhaling or swallowing within 2 to 3 seconds of product administration.
2. In part 2, a trained interviewer conducted a comprehension interview. The interview assessed the
subject’s understanding and interpretation of key messages in relation to the priming procedure
and the written behavioral support in the User’s Guide. The questionnaire comprised direct,
multiple-choice, and scenario-based questions.
3. In part 3, the observer conducted a post-use interview comprising follow-up questions about any
incorrect actions during the simulated use or incorrect responses from the comprehension
interview in an effort to identify root causes. Qualitative questions were also asked about the
subject’s experience with the spray dispenser (e.g., ease of use, areas of confusion, areas for
improvement).

8.3.2 Critical Performance and Knowledge Task Results
There were five performance-based (demonstration) tasks and one knowledge-based (comprehension)
task evaluated as critical tasks (for a spray dispenser study, critical tasks are similar to the concept of a
primary endpoint in a drug study; Table 25). Four of the five scored 85% to 90% correct. One task (task 2
– priming) scored lower with 18 use errors; however, half of the errors (n=9) were due to the participant
either conducting the priming step prior to the demonstration, thinking the priming was already done, or
forgetting to prime. Some participants (n=3) misunderstood how to prime; however, operation of the
dispenser is frequent (up to 64 times in a day in the early stages of use) and it is unlikely that the
dispenser will need priming after the first use, if NMS is being used regularly as directed. The knowledge
task on priming shows that participants understood when the priming step was necessary (before first use
or if not used for 2 days; Table 26).
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Table 25. Human Factors Test: Results for Critical Performance Tasks (Total Population).

Task 1: Unlocked nozzle

Error-Free Performance
(N=39)
n
%
35
89.7

Task 2: Primed spray device

21

53.8

Task 3: Aligned properly with mouth

35

89.7

Task 4: Administered simulated spray(s)

34

87.2

Task 5: Locked nozzle

33

84.6

Task

Table 26. Human Factors Test: Results for Critical Knowledge Tasks (Total Population).
Task
Q.1 WHEN: Prime the device before your first use OR
if you have not used the spray for 2 days

Correct Comprehension Responses
(N=39)
n
%
34

87.2

8.3.3 Comprehension of Key Concepts in the Refined User’s Guide
There were eight questions tested for comprehension in the refined User’s Guide (Table 27). Five of the
eight objectives scored 85% or higher for comprehension of the 12-week program and written behavioral
support (throw away smoking reminders, create a support network, get motivated, avoid situations where
you get the urge to smoke). Two messages scored slightly lower at 72% correct:
•

•

Awareness of the MyQuit program (Q.4)
o There were 11 incorrect responses to this question. Most (n=5) were due to the
consumer referencing another part of the label in their response (e.g., referencing
throwing away smoking materials or getting encouragement from friends)
What to do if you slip and smoke (Q.5)
o There were 11 incorrect responses to this question. Most (n=3) were due to the
consumer referencing the message to “avoid situations that could trigger cravings.”
Other reasons were due to “the label doesn’t say” (n=2), “there could be hiccups,” or
references to another part of the label (n=2; e.g., “there could be hiccups,” “you must
fight it and remove yourself from the situation [to smoke]”).

One comprehension question (Q.7) scored 69% correct; however, this question required a two-part
answer, making it more difficult. The scenario question asked, “according to the package labeling, how
does this spray work to help someone to quit smoking?” The answer is that it contains nicotine to help
reduce cravings. Some participants who were incorrect (6 of 12) only mentioned “contains nicotine” but
did not connect it to the reduced urge to smoke as stated on the labeling (i.e., the spray delivers nicotine to
help temporarily relieve your urge to smoke and nicotine withdrawal symptoms when you quit smoking.
The spray helps you regulate, control, and gradually reduce your body’s urge to smoke.)
Overall, participants demonstrated comprehension of the key messages and verbalized this understanding
throughout their verbatim comments by referencing that the NMS helps them in their quit effort and by
verbalizing key aspects of the written behavioral support recommendations.
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Table 27. Human Factors Test: Results for Comprehension of Key Messages in the User’s Guide
(Total Population).
Key Messages

Q.1 Use mouth spray for the entire 12-week program

Correct Comprehension Responses
(N=39)
n
%a
34
87.2

Q.2 Throw away all smoking reminders – Throw away ALL
cigarettes, ashtrays, matches, lighters
Q.3 Awareness of the Nicorette MyQuit Support Program

36

92.3

28

71.8

Q.4 If you slip and smoke a cigarette anytime throughout the 12
weeks, just pick up where you left off. If you are back to your
regular smoking habit, start the program over again
Q.5 Create a support network

28

71.8

35

89.7

Q.6 The spray delivers nicotine to help temporarily relieve your
urge to smoke and nicotine withdrawal symptoms when you quit
smoking
Q.7 Get Motivated! The key to accomplishing anything
important is commitment. When it comes to quitting smoking,
that is especially true
Q.8 Avoid situations when you get the urge to smoke

27

69.2

36

92.3

33

84.6

a

Column may not sum to 100% due to rounding.

8.3.4 Sub-Analyses
Overall, there were no significant trends, patterns, or problems identified in the sub-analyses by user
group, literacy, handedness, dexterity issues, or vision issues subgroups.

8.3.5 Qualitative Feedback About Experience With the Spray Dispenser
At the end of the study, participants were asked open-ended questions about their experience. Overall,
subjects reported a positive experience with the spray dispenser, with 78.9% stating that the dispenser was
“easy to understand, use, liked the step guide, Quick Start Guide. Others commented that it was “portable,
compact, convenient, light and comfortable” (18.4%) and contained “good information/tips for success”
(13.2%).
About half (44.7%) of the subjects stated that nothing was confusing, but others stated that they had
trouble with locking/unlocking/opening (34.2%). For areas of ideas on making the instructions better, the

Figure 11. Reference to a Link to a Video of How to Use the NMS Spray Dispenser.
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majority of subjects (55.3%) stated there was “nothing/it’s already clear”; however, others made
suggestions to “improve directions on locking/unlocking” (21.1%) or “put directions on the dispenser/add
an arrow/add press here” (10.5%). When the product is commercialized, there will be a link to the video
to watch a demonstration of how to use the spray dispenser. A reference to this video is also highlighted
in the Quick Start Guide (Figure 11).
Because the dispenser will be used with great frequency (i.e., multiple times in a day over a 12-week
period) the consumer will become familiar with the product and the locking/unlocking procedure will
become repetitive and well-established. This has been shown with other OTC products that involve the
use of a dispenser to deliver the drug, such as OTC nasal sprays.

8.3.6 Conclusion
The Human Factors Validation Study demonstrated that the NMS can be successfully used by consumers
and the instructions in the Quick Start Guide and User’s Guide were well-understood. The study was
conducted with participants who were seeing the instructions and spray dispenser for the first-time with
no education or guidance and were then asked to demonstrate use. The dispenser has a novel locking and
unlocking mechanism that provides child-resistant features, but consumers demonstrated how to use it
after becoming familiar with it. GSKCH’s websites will offer demonstrative videos on how to use the
dispenser, and consumers will become familiar with the spray dispenser through repetitive use as they
have with other OTC devices.

8.4

Conclusions for Label Refinement Program

The NMS DFL, Quick Start Guide, and User’s Guide contains content that is similar to that of other OTC
NRT products. The consumer studies conducted for the labeling of NMS demonstrated:
•

•

The novel label statements for NMS are well-understood:
o Three of the four primary communication objectives scored above the success threshold
of 80% (the LB of the CI).
o The primary communication objective scored lower than the threshold was because some
participants did not notice the instruction in the Directions section. The remaining
participants gave more conservative responses, such as contact a healthcare provider or
that the product was not intended for use in the eyes.
NMS can be used successfully by consumers without assistance:
o Instructions in the Quick Start Guide and User’s Guide were well understood.
o Consumers demonstrated how to use the novel locking and unlocking mechanism of the
spray dispenser that provides child-resistant features after becoming familiar with it.
o It is likely that consumers will become familiar with the dispenser through repetitive use
as they have with other OTC medicinal and household devices.
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9 SUMMARY AND CONCLUSIONS
•

Cigarette smoking remains a major public health problem, responsible for over 400,000 deaths
annually in the US, with an additional nearly 50,000 deaths attributed to second-hand smoke.
Clinical practice guidelines recommend the use of first-line pharmacotherapy, including NRT, to
assist smoking cessation efforts.

•

FDA’s 2017 call to action to address the ongoing smoking epidemic recognized the need for
innovation in this space and made research of novel and effective therapeutic NRT products a top
Agency priority. Approval of NMS will give smoking adults OTC access to an innovative, novel
NRT form that features faster nicotine absorption than other NRT products and flexible dosing.

•

The extensive development program for NMS includes data from multiple PK and
pharmacodynamic studies, clinical safety and efficacy trials, and labeling studies in alignment
with current FDA guidance.

•

NMS is significantly more effective than placebo at increasing abstinence rates during smoking
cessation, with or without formal verbal behavioral support. The results observed in the
naturalistic study show lower absolute quit rates similar to previous investigations conducted in a
similar setting. Importantly, both studies demonstrate that NMS essentially doubles the likelihood
of a successful quit attempt.

•

NMS has a similar safety profile to other OTC NRT. Extensive postmarketing data (up to 10
years) as a nonprescription product in 45 countries affirms the favorable safety profile, with no
new safety concerns observed and low abuse/misuse potential by adults and adolescents (ages 13
to <18). These data are consistent with GSKCH’s extensive postmarketing surveillance of other
NRT formats, which demonstrated low abuse/misuse of NRT under OTC-like conditions.

•

As with currently approved NRT products, GSKCH is committed to optimizing the consumer
experience with simple, engaging self-help materials (Quick Start Guide and User’s Guide),
website-hosted demonstrative videos, and access to a variety of behavioral self-help tools through
the MyQuit Behavioral Support Program.

•

Over 70% of adult smokers want to quit. Nearly half try each year, but few succeed. As FDA’s
public campaign acknowledge, “Every Try Counts,” and NMS will provide smokers with a novel,
differentiated format to help them in their efforts to quit.
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11 APPENDICES
Appendix 11.1 Naturalistic Study Drug Facts Label
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Appendix 11.2 Naturalistic Study User’s Guide
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Appendix 11.3 Content of Proposed Drug Facts Label
Drug Facts
Active ingredient (in each spray)

Purpose

Nicotine 1 mg………………………………..…..…………………………………........................…………………………Stop smoking aid

Use
 reduces withdrawal symptoms, including nicotine craving, associated with quitting smoking

Warnings
If you are pregnant or breast-feeding, only use this medicine on the advice of your health care provider. Smoking can seriously
harm your child. Try to stop smoking without using any nicotine replacement medicine. This medicine is believed to be safer than smoking.
However, the risks to your child from this medicine are not fully known.
Ask a doctor before use if you have
 heart disease, recent heart attack or irregular heartbeat. Nicotine can increase your heart rate.
 high blood pressure not controlled with medication. Nicotine can increase your blood pressure.
 stomach ulcer or diabetes
 history of seizures
Ask a doctor or pharmacist before use if you are
 using a non-nicotine stop smoking drug
 taking a prescription medicine for depression or asthma. Your prescription dose may need to be adjusted.
When using this product
 hiccups or minor mouth and throat irritation may occur. Stop use and ask a doctor if these problems persist or worsen over the course of
treatment.
Stop use and ask a doctor if
 mouth problems occur
 irregular heartbeat or palpitations occur
 you get symptoms of nicotine overdose such as heartburn, nausea, vomiting, dizziness, diarrhea, weakness and rapid heartbeat
 you have symptoms of an allergic reaction (such as difficulty breathing or rash)
Keep out of reach of children and pets. Nicorette QuickMist Mouth Spray may have enough nicotine to make children and pets sick. In
case of overdose, get medical help or contact a Poison Control Center right away.

Directions
 if you are under 18 years of age, ask a doctor before use. No studies have been done to show if this product will work for you.
 before using this product, read the enclosed User’s Guide and Quick Start Guide for complete directions and other important information
 do not inhale when spraying
 for best results do not swallow for 2-3 seconds after spraying
 do not eat or drink for 15 minutes before using this spray or while using this spray
 rinse immediately with water if you spray in eyes as irritation will occur
 to increase your chance of success it is important to use the nicotine mouth spray according to the following 12-week schedule:
Step 1: Weeks 1 - 6
 begin using the nicotine mouth spray on your quit day
 in the first 6 weeks, use the nicotine mouth spray as directed in the table below; however, do not exceed the maximum dose
Use
1-2 sprays when you would normally smoke a
cigarette or have a craving to smoke (use the
second spray if your cravings are not reduced
within a few minutes)

Max per hour
4 sprays per hour

Max per day
64 sprays per day

Step 2: Weeks 7 - 9
 start reducing the number of sprays per day
 by the end of week 9 you should be using HALF the average number of sprays per day that you used in Step 1
Step 3: Weeks 10 - 12
 continue reducing the number of sprays per day so that you are not using more than 4 sprays per day during week 12
 nicotine mouth spray is a medicine and must be used in a certain way to get the best results
 it is important to complete treatment. If you feel you need to use the Nicorette QuickMist Mouth Spray for a longer period to keep from
smoking, talk to your health care provider.

Other information  store at 20 - 25°C (68 - 77°F). Avoid excessive heat above 30°C (86°F).
Inactive ingredients acesulfame potassium, dehydrated alcohol, glycerin, hydrochloric acid, menthol, mint flavor, poloxamer 407,
propylene glycol, purified water, sodium bicarbonate, sucralose, tromethamine

Questions or comments?

1-800-xxx-xxxx
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Appendix 11.4 Proposed Drug Facts Label and Quick Start Guide
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Appendix 11.5 Proposed User’s Guide
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Appendix 11.6 Summary of NMS Pharmacokinetic Studies
Study Type

PK
A6431094

PK
A6431107

PK
NICTDP1065

Objective(s) of
Study

Study Drugs, Dose,
Route of
Administration

Randomized,
single-dose,
4-way
crossover

Comparison
of NMS
vs. reference
product

2 sprays of NMS 1
mg/spray
straight into mouth,
sublingually and
buccally,
nicotine gum 2 mg,
oral

Randomized,
single-dose,
6-way
crossover

Doseproportionality

1, 2, 3, 4 sprays of
NMS 1 mg/spray,
straight into mouth

Randomized,
single-dose,
5-way
crossover

Doseproportionality,
Comparison
single-dose PK
between NMS
and reference
products

1, 2, 4 sprays of
NMS 1 mg/spray,
straight into mouth
nicotine gum 4 mg
nicotine lozenge 4 mg

Design

No. of
Subjects
Entered/
Completed

Treatment
Duration

31/29

Singledose

24/20

45/39

Singledose

Singledose

Gender
(M/F),
Mean Age
(Range)

Inclusion
Criteria

Primary and
Secondary
Parameters

15M/16F

Smoking ≥15
cigarettes per
day,
18-50 yr

PK parameters
(Cmax, AUCt, AUC∞)

Smoking ≥15
cigarettes per
day,
18-50 yr

PK parameters
(Cmax, AUCt, AUC∞)

Smoking ≥15
cigarettes per
day,
18-50 yr

PK parameters
(Cmax, AUCt, AUC∞)

28 (21-47)

14M/10F
35 (21-49)

24M/21F
30 (18-48)

2 sprays of
NMS 1 mg/spray,
Randomized,
straight into mouth
MultipleSmoking ≥20
multiplePK
PK parameters
every 30 min and
doses
22M/18F
cigarettes per
dose,
40/34
(Cmax, Cav, AUC)
every
h,
over
29
(18-48)
day,
NICTDP1066
4-way
nicotine gum 4 mg/h,
12 h
18-50 yr
crossover
nicotine lozenge 4
mg/h
Abbreviations: NMS, nicotine mouth spray; M, male; F, female; PK, pharmacokinetic; yr, year; C max, maximum/peak plasma concentration; AUGt, area under
the plasma concentration–time curve from start of drug administration until time of last measurable plasma concentration; AUC∞, area under the plasma
concentration–time curve extrapolated to infinity; h, hour; Cav, average steady-state plasma concentration.
Comparison
multiple-dose
PK
between NMS
and reference
products
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Appendix 11.7 Summary of NMS Clinical Development Studies
Study Type

Study
Location
(No. of
Centers)

Objective(s) of Study

Study Design
and Control
Type

Test Product(s); Dosage
Regimen; Route of
Administration

Healthy
Subjects or
Diagnosis of
Patients
Healthy male
or female
smokers
motivated to
quit smoking

1-2 sprays NMS in fixeddose regimen (every 30
Pilot
UK (2)
min or 1 h) or in a flexible 258/245
NICTDP2010
regimen (ad libitum),
straight into mouth
Compare NMS (2 sprays)
2 sprays of NMS, twice
Randomized, 2
and nicotine lozenge 2
with 5 h between doses;
single-doses,
mg or 4 mg after 5 h of
nicotine lozenge 2 mg,
Healthy male
Pharmacodynamic
Sweden
open, 3-way
witnessed abstinence with
twice with 5 h between
200/179
or female
NICTDP2011
(1)
crossover.
respect to urges to smoke
doses; nicotine lozenge 4
smokers
Control: nicotine
during the first 5 min
mg, twice with 5 h
lozenge
after start of treatment
between doses
1-2 sprays NMS in an ad
Evaluate the efficacy of
Randomized,
Male or
Denmark
libitum regimen
NMS vs. placebo in
controlled,
female
Efficacy and Safety
and
(maximum 4 mg/h and 64
smokers into achieving
double-blind,
479/242
smokers
A6431111
Germany
mg/day and based on
continuous abstinence
multiple-dose.
motivated to
(3)
baseline reported cpd),
from smoking
Control: placebo
quit smoking
straight into mouth
Evaluate the efficacy of
1-2 sprays NMS in an ad
Randomized,
Male or
NMS vs. placebo in
libitum regimen
Efficacy
controlled,
female
USA
smokers to achieve
(maximum 4 mg/h and 64
and Safety
double-blind,
257/0
smokers
(multiple)
continuous abstinence
mg/day and based on
A6431112
multiple-dose.
motivated to
from Week 2 to and
baseline reported cpd),
Control: placebo
quit smoking
including Week 6
straight into mouth
Evaluate the efficacy of
1-2 sprays NMS in an ad
Randomized,
Male or
Efficacy and Safety
NMS vs. placebo in
libitum regimen
controlled,
female
CO-140121222102- USA
smokers to achieve
(maximum 4 mg/h and 64
double-blind,
1198/717
smokers
SCCT
(8)
continuous abstinence
mg/day and based on
multiple-dose.
motivated to
(NICTDP3038)
from Week 2 to and
baseline reported cpd),
Control: placebo
quit smoking
including Week 6
straight into mouth
Abbreviations: NMS, nicotine mouth spray; UK, United Kingdom; min, minute; h, hour; cpd, cigarettes per day; USA, United States of America.
Investigate and evaluate
subjects’ usage patterns
of NMS regarding 2
directions of use
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Appendix 11.8 Study Designs for All of the Pivotal Phase 3 Efficacy Trials of OTC NRT36-40
Study Design
Characteristics

Lozenge

Blinding and Type
of Design

Double-blind, parallelgroup study

Randomization
Allocation Ratio to
Treatment

1:1 2 mg vs. placebo
1:1 4 mg vs. placebo

Patch
2 parallel, double-blind,
parallel-group studies
followed by 1 18-week
continuation trial
1:1:1:1 21 mg, 14 mg,
or 7 mg vs. placebo
1:1:1 21 mg or 14 mg
vs. placebo
6 weeks, then 18 weeks
of down-titration and
off-drug follow-up/US

Gum (2 mg)

Gum (4 mg)

Double-blind, randomized,
placebo-controlled study

Double-blind,
parallel-group study

Double-blind, placebocontrolled, doseresponse study

1:1 2 mg vs. placebo

2 mg vs. 4 mg
2 mg vs. placebo

1:1 2 mg vs. placebo
1:1 4 mg vs. placebo

6 weeks/US

6 weeks/US

24 months/Denmark

Length of
Study/Location

52 weeks/US and UK

Primary Endpoints

Continuous CO-verified
smoking cessation for at
least 4 weeks prior to the
6-week visit

Continuous CO-verified
smoking cessation for at
least 4 weeks prior to
the 6-week visit

Continuous CO-verified
smoking cessation at 6
weeks

Continuous COverified smoking
cessation for at least
4 weeks prior to the
6-week visit

Continuous CO-verified
smoking cessation for 6
weeks; 1-2 smoking
occasions allowed
during first 6 weeks

Key Secondary
Endpoints

Continuous CO-verified
smoking abstinence at 12,
24, and 52 weeks

Continuous CO-verified
smoking cessation from
Week 2 to Weeks 12
and 26

None

Smoking cessation
stratified by
compliance

None

Key Exclusion
Criteria

Cardiovascular or insulindependent diabetes
comorbidities

None

None

None

Directions for Use
of Product

Instructions by site
personnel at baseline and
first 4 visits; User’s Guide
with instructions for use

Instructed to stop
smoking at trial start
and use of patch

Instructions provided by
study personnel

Instructions provided
by study personnel

Verbal advice (5-10 min)
Group support sessions
Psychological intervention
from site personnel for
(45-60 min) at Weeks 1
program that included an
smoking cessation given at
and 2 and then
Behavioral Support
informational video and
baseline and first 4 visits;
biweekly; all subjects
counseling from the
User’s Guide included
received the Quit and
American Cancer Society
behavioral guidance
Win Participant Manual
Abbreviations: US, United States; UK, United Kingdom; CO, carbon monoxide; min, minute.
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Appendix 11.9 Summary of Study Designs and Results for Naturalistic
Randomized Controlled Trials of NRT
Nelson et al (2019) published a trial that evaluated the effect of NRT lozenge (N=213) compared with
snus, which is a low nitrosamine smokeless tobacco contained within a pouch that is placed between the
cheek and gum, with (N=218) or without (N=218) viewing a video about the relative risks of smoking
cigarettes.44
• Subjects were recruited and screened at study sites, where they were able to taste-test all product
varieties and flavors.
• All subjects received minimal written information about the benefits of smoking cessation.
Subjects were instructed by study personnel to quit smoking cigarettes the next day and to start
using their study treatment and about how to use the products.
• Results: There was no significant difference in the 12-week, 6-month, or 12-month continuous
quit rates between treatment groups. The 12-week continuous quit rate was 7.5% compared with
3.7% snus, with or without the additional video information about the relative risks of smoking
cigarettes. The quit rates were 2.3% for all treatment groups at 6 months and were 0.9%, 1.4%,
and 1.4% at 12 months for the NRT lozenge and two snus groups, respectively.
Cunningham et al (2016) published a trial that evaluated the effect of mailed NRT patch without
behavioral support on quit success rates compared with control, which was no intervention or placebo,
among adults who smoked 10 or more cigarettes per day.41
• Subjects were recruited from the general population by telephone interview and were interested in
receiving a free NRT patch by mail to quit smoking cigarettes.
• Subjects received NRT patches with a cover letter that provided instructions on patch use and a
note to follow-up with a doctor or pharmacists if there were any questions.
• Results: The absolute biochemically verified 30-day abstinence rates were 7.6% with NRT
compared with 3.0% with no intervention. The 7-day abstinence rate at 8 weeks favored NRT
compared with placebo but was not significant (2.4% vs. 0.8%, respectively; OR, 3.04; 95% CI,
0.98-9.54; p=0.06). Abstinence rates were significantly higher with NRT patch at 6 months with a
rate of 2.8% (N=14/500) compared with 1.0% (N=5/499) with no intervention (OR, 2.85; 95%
CI, 1.02-7.96; p=0.046).
A study published by Davidson et al (1998) presented the results of a trial (6-week treatment, 24-week
follow-up) that evaluated the efficacy and safety of the nicotine patch in OTC-like comditions. 42 44 45 47 47
4745

•
•
•

Subjects were recruited by radio and newspaper advertisements inviting smokers who were
interested in quitting to enroll in a clinical study at a local shopping mall.
Subjects were provided with written instructions on patch use, and the first patch application was
supervised by study personnel. Subsequent interactions with the study personnel was minimal.
Results: The 6-week continuous quit rate was approximately doubled with NRT patch, with a
rate of 12% compared with 5.5% with placebo (p=0.001), as reported by diary data and
confirmed by CO data. Similarly, the 24-week quit rate was 8.2% with the NRT patch compared
with 4.0% with placebo (p=0.01).
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In the trial conducted by Hays et al (1999), a two-group parallel study evaluated two active intervention
groups: a double-blind study of placebo versus a 24-hour NRT patch provided without cost, and an openlabel trial of 24-hour NRT patch purchased by the subjects.43
• Subjects were recruited through media advertisements. The study site simulated an OTC retail
environment, and there was no interaction with medical personnel.
• All patients received written instructions for how to use the patches and a self-help pamphlet.
• Results: NRT patch significantly increased CO-confirmed abstinence rates in both the blinded
no-pay group and in the open-label paid group compared with placebo. The 6-week quit rate was
9.6% with placebo compared with 16.8% with the NRT patch received in a blinded manner
without cost (OR, 1.9; 95% CI, 1.2-3.1; p=0.007) or 19.0% with the NRT patch purchased openlabel by the user (OR, 2.2; 95% CI, 1.4-3.6; p<0.001). The approximately doubled quit rate was
maintained at 24 weeks, in which the abstinence rate was 4.3% with placebo compared with 8.7%
in the blinded NRT patch group (OR, 2.2; 95% CI, 1.1-4.2; p=0.25) and 10.8% with NRT
purchased open-label (OR, 2.7; 95% CI, 1.4-5.3; p=0.02). The difference between the blinded and
open-label NRT patch groups was not significant at either 6 or 24 weeks
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