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DrugBa nkDrugBa nk Nicotine replacement therapy (Nicotine) 

The Expert Committee acknowledged the substantial public health burden posed by smoking and the need for effective smoking

cessation treatments. Smoking is the most important modifiable risk factor of morbidity and mortality and is associated with

negative outcomes in a range of diseases. The Committee considered that adding additional smoking cessation options to the EML

could be an important step in increasing access to smoking cessation treatment. The Committee considered that the evidence

presented in the application supported the effectiveness of all forms of NRT in increasing abstinence and cessation rates. The

Committee also noted that there did not appear to be significant differences in efficacy between different NRT formulations. With

regard to safety, the Committee noted that the adverse effects associated with NRT were well known and generally acceptable.

The Committee considered that the benefits of treatment in helping users to achieve abstinence and cessation were sufficient to

outweigh the risks, and that the balance of benefits and harms was favourable. The Committee recognized that smoking cessation

interventions were among the most cost-effective public health interventions. The Committee recalled that NRT was considered to

be cost-effective by the 2009 Expert Committee when NRT as gum and transdermal patches were recommended for addition to the

EML. The Committee considered that the availability of different forms of NRT would provide options and choice for patients and

clinicians, and could facilitate increased market competition, reduce costs and improve affordable access for health systems. The

Committee also welcomed the information from the WHO Department of Health Promotion that WHO guidelines for tobacco

cessation were in development. Based on these considerations, the Expert Committee recommended the inclusion of nicotine

lozenges and mouth spray on the core list of the EML as additional forms of NRT for tobacco and smoking cessation.

NRT as chewing gum and transdermal patch has been included on the EML since 2009. The Expert Committee recommended listing

on the basis of public health need, high-quality evidence of effectiveness, and acceptable safety and cost–effectiveness. Other
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formulations were not recommended for inclusion at the time because less evidence was available on comparative safety,

effectiveness and cost in different populations (1).

The public health relevance of smoking cessation interventions is well established and accepted. The tobacco epidemic is a major

public health threat, killing more than 8 million people a year. In 2020, 22.3% of the world population used tobacco. More than 80%

of global tobacco users live in low- and middle-income countries (2).

NRT – all forms A 2018 Cochrane systematic review of 133 randomized controlled trials (64 640 participants) evaluated the

effectiveness and safety of different NRT preparations compared with placebo or no NRT interventions for achieving long-term

smoking cessation (3). The review included eight randomized controlled trials (4439 participants) on nicotine oral tablets/lozenges

and one randomized controlled trial (542 participants) on nicotine mouth spray. The outcome measure evaluated was abstinence

from smoking after at least 6 months of follow-up. The risk ratio (RR) of abstinence for any form of NRT compared with control was

1.55 (95% confidence interval (CI) 1.49 to 1.61). From a pooled analysis of the trials for oral tablets/lozenges, the RR for

abstinence was 1.52 (95% CI 1.32 to 1.74). The RR for abstinence for mouth spray was 2.48 (95% CI 1.24 to 4.94). In comparison,

the RRs for abstinence for the NRT forms currently included on the EML were 1.49 (95% CI 1.40 to 1.60) for nicotine gum (56

randomized controlled trials, 22 581 participants) and 1.64 (95% CI 1.53 to 1.75) for nicotine transdermal patch (51 randomized

controlled trials, 25 754 participants). The authors concluded that there was high-quality evidence that NRT increased quit rates

at 6 months or longer in adult smokers who were motivated to quit. Furthermore, the delivery form of NRT was unrelated to

effectiveness, therefore preference, availability and cost might determine the form chosen. The quality of evidence was rated as

high, based on Grading of Recommendations, Assessment, Development, and Evaluations (GRADE). NRT mouth spray A

randomized controlled trial in the United States compared nicotine mouth spray with placebo in 1198 smokers motivated to quit

(4). For the primary study endpoint of self-reported, objectively verified continuous abstinence from smoking from week 2 until

week 6, 5.0% of participants in the intervention group had quit smoking compared with 2.5% in the placebo group (RR 2.0, 95% CI

1.1 to 3.7). For the secondary study endpoint of self-reported, objectively verified continuous abstinence from smoking from week 2

until and including week 26, 3.4% of participants in the intervention group had quit smoking compared with 1.2% in the placebo

group (RR 2.87, 95% CI 1.23 to 6.71). A multicentre, randomized, double-blind efficacy and safety study compared nicotine mouth

spray with placebo and evaluated self-reported, carbon monoxide-verified continuous abstinence from smoking in 479 smokers at

clinics in Denmark and Germany (5). Study participants also received low-intensity counselling. Treatment with nicotine mouth

spray was associated with significantly higher continuous abstinence rates than placebo at all time points: week 6 (26.1% versus

16.1%; RR 1.62, 95% CI 1.09 to 2.41), week 24 (15.7% versus 6.8%; RR 2.30, 95% CI 1.23 to 4.30) and week 52 (13.8% versus

5.6%; RR 2.48, 95% CI 1.24 to 4.94). A 2010 randomized, within-subject, crossover trial compared the effects on craving, user

satisfaction and consumption patterns of nicotine mouth spray 1 mg/dose, lozenge 2.5 mg, gum 4 mg, and placebo used for 8 hours

after overnight tobacco abstinence (6). The study included 47 dependent adult smokers, and rated craving, irritability,

concentration and restlessness before and during the first 60 minutes of product use on a 100-point visual analogue scale. Mean

reductions in craving scores from baseline to 60 minutes were 28.6, 25.8, 24.7 and 8.9 points for mouth spray, gum, lozenge and

placebo, respectively. Compared with placebo, nicotine mouth spray was associated with a significant reduction in craving scores

within 5 minutes. Compared with nicotine gum, nicotine mouth spray was associated with a significant reduction in craving scores

at time points up to 15 minutes. No significant differences were seen between active products. The authors concluded that the

mouth spray may be particularly useful for acute craving relief. A 2007 randomized study evaluated patient preference, safety and

efficacy of nicotine mouth spray 1 mg/dose, nicotine gum 2 mg and nicotine inhaler 10 mg for 12 weeks in 100 adult smokers

motivated to quit (7). The results of the efficacy analysis for continuous abstinence at 12 weeks were 16% for the mouth spray,

20% for the gum and 8% for the inhaler. At 12 months, continuous abstinence rates were 12%, 8% and 4% for the mouth spray, gum

and inhaler, respectively. Point-prevalence abstinence rates at 12 months were 16%, 8% and 4% for the mouth spray, gum and

inhaler, respectively. Results for patient preference showed that 54% of participants preferred the mouth spray, 28% preferred the

inhaler and 18% preferred gum. Direct comparisons significantly favoured mouth spray over gum and mouth spray over inhaler.
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A number of adverse effects are commonly associated with NRT use, however serious adverse effects are rare. The adverse effects

associated with NRT are due to the pharmacological action of nicotine as well as the mode and site of the NRT application. A 2010

systematic review and meta-analysis of 92 randomized clinical trials of NRT versus inert controls (32 185 participants) and 28

observational studies (145 205 participants) evaluated the magnitude of reported adverse effects with NRT (8). Pooled evidence

from the randomized controlled trials of various formulations of NRT found that NRT was associated with a significantly increased

risk of heart palpitations and chest pain (odds ratio (OR) 2.06, 95% CI 1.51 to 2.82), nausea and vomiting (OR 1.67, 95% CI 1.37 to

2.04), gastrointestinal complaints (OR 1.54, 95% CI 1.25 to 1.89) and insomnia (OR 1.42, 95% CI 1.21 to 1.66). Orally

administered NRT formulations were associated with significantly increased risk of hiccups (OR 7.68, 95% CI 4.59 to 12.85), cough

(OR 2.89, 95% CI 1.92 to 4.33), mouth and throat soreness (OR 1.87, 95% CI 1.36 to 2.57), and mouth ulcers (OR 1.49, 95% CI 1.05

to 2.20). NRT transdermal patches were associated with a significant increase in skin irritations (OR 2.80, 95% CI 2.28 to 3.24). No

significantly increased risk in anxiety or depressive symptoms was observed for NRT use. The 2018 Cochrane review supported

these earlier safety findings, stating that adverse events from using NRT were related to the type of product and included skin

irritation from patches and irritation to the inside of the mouth from gum and tablets (3). Attempts to quantitatively synthesize the

incidence of various adverse effects were hindered because of the wide variation in reporting the nature, timing and duration of

symptoms. The OR of chest pains or palpitations for any form of NRT relative to control was 1.88 (95% CI 1.37 to 2.57; 15 trials, 11

074 participants). However, chest pains and palpitations were rare in both groups and serious adverse events were extremely rare.

The 2018 Cochrane review described the most common adverse events associated with nicotine gum to be hiccups,

gastrointestinal disturbances, jaw pain and orodental problems. For nicotine patches, skin sensitivity and local irritation was

common, affecting up to 54% of users, but it was usually mild and rarely led to treatment discontinuation. The main adverse events

associated with nicotine inhaler and oral or nasal sprays were local irritation at the site of administration (e.g. throat irritation,

coughing, burning in the mouth and hiccups). These findings are supported by data synthesized by the applicants from randomized

clinical trials of oromucosal nicotine formulations (gum and lozenges) for smoking cessation.

Evidence for the comparative cost–effectiveness of nicotine lozenges and mouth spray was not presented in the application. From

pricing data purchased and reported by the applicants, available globally representative pricing data show that NRT lozenge is sold

at an average cost of US$ 0.42 per piece (22% less than gum) and a weighted average daily cost of US$ 3.41 a day (9% less than

gum), while NRT mouth spray is sold at an average cost of US$ 0.37 per spray and an estimated daily cost of US$ 6.06 (based on 30

sprays a day, which is consistent with dosage for a moderate cigarette smoker).

WHO guidelines for tobacco cessation in adults to guide proper use of tobacco cessation medications including NRT are currently in

development and are expected to be published in late 2023.

The Johnson & Johnson brand of nicotine lozenge has regulatory approval in 26 (predominantly high-income) countries. Generic

brands of nicotine lozenge are available in some countries. The Johnson & Johnson brand of nicotine mouth spray has regulatory

approval in 54 (predominantly high- and upper middle-income) countries. Generic brands of nicotine mouth spray are available in

some countries.

The WHO Department of Health Promotion reviewed and provided comments on the application. The technical department

supported the inclusion of nicotine lozenges and mouth spray on the EML and considered that their inclusion could help tobacco

users to quit by providing a wider choice of NRT options. The technical department highlighted that the proposal was supported by

great need among populations and the evidence of efficacy and comparative cost-effectiveness. In August 2023, WHO issued the

first invitation to manufacturers of medicinal products for treatment of disorders caused by the use of tobacco to submit an

expression of interest for WHO prequalification. Medicinal products in the invitation included NRT such as chewing gum 2 mg and 4

mg, and transdermal patches 5 mg to 25 mg/16 hours and 7 mg to 21 mg/24 hours (9).
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