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Abstract

Abstract contenBackground: Smoking is a chronic disease and one of the main causes of years of life lost or years lived with
disability and is considered worldwide the main cause of preventable death. Aims: To review the efficacy and safety of cytisine
for smoking cessation. Design: were previously established (PROSPERO ID: CRD42022296780); an exhaustive search
was carried out in different databases, identifying randomized controlled trials (RCTs). Settings: health centers of any level.
Participants: persons of any age or gender, smokers. Interventions: cytisine at standard dosage versus placebo, varenicline,
and nicotine replacement therapy (NRT). Findings: We identified 12 RCTs. Eight RCTs compared cytisine to placebo at the
standard dose (RR= 2.25, 95% CI 1.40 to 3.62; 1= 90%). Following sensitivity analysis, we pooled the findings of five RCTs
evidencing that cytisine is an effective treatment for smoking cessation, increasing the chances of quitting We pooled the findings
of five RCTs which contributed to the primary analysis covering 2134 patients, 1099 of whom took cytisine, and indicates
that cytisine at the standard dosage is an effective smoking cessation treatment that increases the chances of quitting compared
to placebo (smoking cessation rate at longest follow-up: RR= 3.46, 95% CI 2.45 to 4.89; participants = 2134; I?= 18%;
smoking cessation rate at least six months: RR of 3.40 (95% CI 2.17 to 5.32); participants = 1938; 2= 35%; low-quality
evidence). We estimate an NNT of 6. Two trials compared the efficacy of cytisine versus NRT and the combination of both
studies yields modest results in favor of cytisine. Three trials compared cytisine versus varenicline, without a clear benefit
for cytisine. Meta-analyses of all non-serious AEs in the cytisine group versus placebo groups yielded a RR of 1.24 (95%
CI 1.11 to 1.39; participants = 5895; studies = 8; 12 = 0%; high-quality evidence). Conclusions: cytisine increased the
chances of successful smoking cessation by more than three-fold compared with placebo. Cytisine had a benign safety profile,
with no evidence of serious safety concerns. Limited evidence suggests that cytisine may be more effective than NRT, with

modest cessation rates. [O1]
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Question! Cytisine compared to placebo for smoking cessation
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Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages across all
included studies.
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Figures
Figure 4 (Analysis 1.1)
Cytisine Placebo Risk Ratio Risk Ratio
Study or Subgroup  Fvents Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Dogar 2020 401 1239 366 1233 0.0% 1.08 [0.97,1.23]
Lewshin 2009 23 92 12104 229% 2171114, 4.11] e
Mides 2021 15 51 9 51 0.0% 1.67 [0.80, 3.46]
Pastaring 2022 191 470 29 309 469% 4.42[3.04,6.43] &+
Phusahat 2022 10 B7 4 13 8.9% 2.431[0.80, 7.35] g =
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Forest plot of comparison: 1 Cytisine vs placebo, outcome: 1.1 Smoking cessation rate at longest follow-up.
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Figures
Figure 5 (Analysis 1.2)
Cytisine Placebho

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI
Pastorino 2022 181 470 29 309 477%

Phusahat 2022 1" B7 B 65 17.4%

Winnikoy 2008 9 100 1 a7 4.5%
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Heterogeneity: Tau®= 0.07, Chi*= 4.64, df= 3 (P =0.20); I
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Forest plot of comparison: 1 Cytisine vs placebo, outcome: 1.2 Smokiing cessation rate at least six months.
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Figure 6 (Analysis 1.3)
Cytisine Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.3.1 Cytisine in low-income and middle-income countries (LMICs)
Dogar 2020 401 1239 366 1233 21.0% 1.09[0.87,1.23] r
Phusahat 2022 10 67 4 65 145% 2.43(0.80, 7.35] = TR
Yinnikoy 2008 9 100 197 B4% 8.73[1.13,67 61 o —
Subtotal (95% CI) 1406 1395  43.9% 1.98[0.73, 5.36] R ol
Total events 420 an
Heterageneity: Tau?= 0.50; Chi*= 5.97, df = 2 (P = 0.05); F= 67%
Testfor overall effect Z=1.34 (P =019
1.3.2 Cytisine in upper/middle-high income countries (MHICs)
Lewshin 2009 3 92 12 104 18.4% 217114, 411] e
Pastaring 2022 151 470 29 399 200% 4.42[3.04,6.43] o
West 2011 3370 9 370 177% 3.44[1.66,7.13] ——
Subtotal (95% CI) 932 873  56.1% 3.40[2.19, 5.26] &>
Total events 205 50
Heterageneity: Tau?= 0.07; Chi*= 3.63, df = 2 (P = 0.16); = 45%
Testfor overall effect Z= 5.48 (P < 0,00001)
Total (95% CI) 2338 2268 100.0% 2.68[1.25, 5.76] e
Total events 625 421
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Heterageneity: Tau?= 0.72; Chi*= 67,16, df= 5 (P < 0.00001); I*= 92% A e p
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Risk of bias legend
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(B) Allocation concealment (selection bias)
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D) Blinding of outcome assessment (detection bias)
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(F) Selective reporting (reporting bias)

(G) Other bias
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Forest plot of comparison: 1 Cytisine vs placebo, outcome: 1.3 Subgroup: Income level of study population.
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Figure 7 (Analysis 1.4)
Cytisine Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.4.1 Cytisine with behavioral therapy
Lewshin 2009 23 92 12104 18.4% 217114, 4.11] A P
Pastaring 2022 151 470 29 399 200% 4.4213.04, 6.43] T
Phusahat 2022 10 67 4 69 14.6% 2.4310.80, 7.39] T
Winnikov 2008 9 100 1 a7 9.4% B73[1.13,67.61] .
Subtotal (95% CI) 729 665 61.4% 3.35[2.05, 5.46] il
Total events 193 46
Heterogeneity: Tau®= 0.09; Chi*= 4.87, df= 3 (P =0.18); F= 38%
Testfor overall effect Z=4.83 (P = 0.00001)
1.4.2 Cytisine with minimal behavioral therapy (brief acivice).
Dogar 2020 401 1239 366 1233 21.0% 1.09 [0.97,1.23] =
Wiest 3011 3 37 9 370 17.7% 3.44 [1.66,7.13] ——
Subtotal (95% Cl) 1609 1603 38.6% 1.83[0.59, 5.66] G-
Total events 432 375
Heterogeneity: Tau®= 0.60; Chi*=9.47, df=1 (P=0.002); F= 89%
Testfor overall effect Z=1.05 (P = 0.29)
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Risk of bias legend
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(B) Allocation concealment (selection bias)

(C) Blinding of participants and personngl (performance bias)

D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcorne data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours [experimental] Favours [control]

Forest plot of comparison: 1 Cytisine vs placebo, outcome: 1.4 Subgroup: Cytisine in association with behavioral

therapy.
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Figure 8 (Analysis 2.1)
Cytisine NRT Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A
Tindle 2022 20 100 17101 13.6% 1.18 [0.68, 2.13] []
Walker 2014 143 B55 100 655 86.4% 1.4301.13,1.80 L]
Total (95% CI) 755 756 100.0% 1.39[1.12,1.73] ¢+
Total events 163 "7
. = _ B . | ' + |
Heterogeneity: Tau —.DDD, Chi#=033,di=1 (P =056, F= 0% o1 oh 7 o0
Test for overall effect: Z=3.03 (P = 0.002) Favours [NRT] Favours [Cytisine]
Risk of bias legend
(B) Random sequence generation (selection bias)
B) Allocation concealment (selection hias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcorne data (atfrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
Forest plot of comparison: 2 Cytisine vs NRT, outcome: 2.1 Smoking cessation rate at longest follow up.
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Data and analyses

4 Incidence of Adverse Events (AEs)
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Figures
Figure 9 (Analysis 4.1)
Cytisine Placeho Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% C1 M-H, Random, 95% CI
Dogar 2020 93 1239 86 1233 158% 1.13[0.86, 1.50] N
Levshin 2009 28 92 17 104 4.3% 1.86 [1.09, 317]
Mides 2021 27 51 28 51 9.5% 0.96 [0.67, 1.38] S TR
Pastaring 2022 198 470 99 309 Z71% 1.35[1.10, 1.68] T
Phusahat 2022 37 67 26 69 9.1% 1.38 [0.96, 1.99] T
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Total (95% CI) 2981 2914 100.0% 1.24[1.11, 1.39] L
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(A) Random sequence generation (selection bias)

B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcorne data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Forest plot of comparison: Cytisine vs placebo, outcome 4.1. Incidence of non-serious AEs
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