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a b  s t  r a  c t

Objectives:  The  main objective  was to analyze  the  short, medium,  and  long-term effectiveness of a
clinical–psychological  care  protocol for  smoking cessation using cytisinicline. Other  secondary objec-
tives  were  evaluate  safety and  whether  the  characteristics  of smoking,  adherence, and the  intensity of
craving  and  withdrawal  syndrome  at 4th  week were  associated with  effectiveness.
Methods: Observational,  prospective,  multicenter  study that  includes  smokers  motivated to quit  evalu-
ated in twelve  Smoking Cessation  Services  in Spain.
Results:  A  total  of 337  smokers were  studied.  Effectiveness of cytisinicline  was 68% at  the  end  of treatment,
but  was reduced  to 48.7%, 40.9% and  28.2%, at 3rd, 6th  and  12th  month of follow  up  respectively.  The
measurement  of adherence and the  intensity of craving  by  SRC showed  statistically  significant  association
with  effectiveness  at  24th  week,  RRadj  =  2.2  (p  <  0.001)  and  RRadj =  0.87 (p  =  0.011)  respectively.  Common
adverse effects  (occurring  in more than 10% of patients)  were:  sleep disorders,  headaches,  dizziness  and
digestive disorders.
Conclusions: The effectiveness  of protocol was  68% at the  end  of treatment,  but  was  reduced  to  48.7%,
40.9%  and  28.2% at 3rd, 6th  and 12th  months respectively.  Subjects  who  met  more  than 80% of  treatment
adherence  doubled  their  chances  of success  at 6th month.  For each point of craving intensity,  measured
by  the SRC, at  the  end  of  the  pharmacological  treatment  the  chances of success at  6th  month  were  reduced
by 13%.  Cytisinicline  was safe.

©  2025  SEPAR. Published by  Elsevier España,  S.L.U. All  rights  are  reserved,  including those for  text
and  data  mining,  AI training,  and similar  technologies.
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Introduction

Tobacco consumption is  one of the most serious public health
problems globally, with important consequences for health, econ-
omy, and environment. It is a  chronic, addictive, and relapsing
disease that has a  high prevalence [1,2].

Those smokers who want to  quit should be  offered treatment.
The combination of psychological counseling and pharmacological
treatment is the most effective therapeutic measure for smoking
cessation [2]. Some medications have been shown to  be safe and
effective in helping smokers to  quit: nicotine replacement therapy
(NRT), bupropion, and partial nicotinic receptor agonists (vareni-
cline and cytisinicline) [3].

Cytisinicline is an alkaloid that originates from the extract of
the seeds of the trees of the species Cytisus laburnum and Cytisus
sophorae. Its effectiveness is  due to the fact that it acts as a selective
partial agonist of �4�2 nicotinic receptors. By acting as an ago-
nist, it activates these receptors and produces a  moderate release
of dopamine that reduces the symptoms of withdrawal syndrome;
and by acting as an antagonist, it prevents the binding of nicotine
to these receptors, reducing the pleasurable sensation that occurs
when smoking [4,5].

Different meta-analyses carried out with this drug indicate that
cytisinicline used at its usual doses for a  period of 25 days increases
the chances of quitting smoking compared to placebo [3,4,6–12].
One of the most recent, carried out with a  total of 6 clinical trials
in which 5194 smokers participated, shows cytisinicline is  more
effective than placebo: [RR] =  2.65, 95% [CI] = 1.50–4.67 [8].

Cytisinicline was marketed in Spain in November 2021. Shortly
thereafter, a multidisciplinary group of Spanish health professional
agreed on a clinical–psychological care  protocol for treatment with
this medication [13]. Subsequently, an observational, multicenter,
multidisciplinary, and cross-sectional study was carried out on a
total of 105 smokers who  had received the medication at standard
doses for 25 days. This study found that at the end of the treatment,
77.1% of the patients were satisfied with it, 82.5% of the patients had
good adherence, and it was well tolerated. 76% of patients were
abstinent after 25 days of treatment [14]. However, in our  coun-
try, we do not have broader data on effectiveness and safety in  the
medium and long term in  daily clinical practice using this medica-
tion. For this reason, the Research Program on Tobacco Control of
the Spanish Society of Pulmonology and Thoracic Surgery (SEPAR)
proposed a large multicenter project to  assess the effectiveness and
safety of the use of cytisinicline for smoking cessation, applying the
clinical–psychological care protocol agreed upon by the Spanish
health professional group [13].

Methods

Observational, prospective, multicenter study that includes
smokers motivated to quit evaluated in  twelve smoking cessation
services in Spain. Patients were recruited from December 1, 2022
to December 31, 2023, and completed one year of follow-up. This
project was approved by  the CEIm of the Alcorcon Foundation Uni-
versity Hospital (2022, CEIm-22/64) and subsequently by the other
CEIm of participating centers.

The main objective was to  analyze the short, medium, and
long-term effectiveness (52 weeks) of a  clinical–psychological care
protocol for smoking cessation using cytisinicline in smokers moti-
vated to quit.

The secondary objectives were as follows: (a) estimate the
degree of adherence and satisfaction with medication, (b) evaluate
whether the characteristics of smoking, adherence, and the inten-
sity of craving and withdrawal syndrome at 4 weeks are  associated
with effectiveness, (c) analyze the evolution of craving and with-

drawal syndrome during the use of the medication and up to 12th
week based on the characteristics of smoking and effectiveness, (d)
evaluate safety, and (e) analyze the evolution of weight in  abstinent
patients.

All smokers between 18 and 65 years of age who attended the
smoking cessation service of the participating centers, were moti-
vated to  quit, and agreed to participate in the study were recruited.
All patients presenting contraindications, as defined by the indica-
tions approved by the Spanish Agency for Medicines and Medical
Devices (AEMPS) [15],  were excluded from the study.

A total of eight clinical visits were made: one baseline visit, two
follow-up visits during the 25 days of treatment (6–8 days and
16–18 days), and five post-medication follow-up visits (4th, 8th,
12th, 24th, and 52nd weeks) [13].

At the initial visit, demographic, clinical, and comorbidity data
were collected, a detailed smoking history was taken, and the
following characteristics were evaluated: (a) Motivation and self-
efficacy using a visual analog scale (VAS) ranging from 0 to 10.
Patients who  scored 8 or higher on the VAS were considered to
demonstrate a  high level of motivation and self-efficacy toward
smoking cessation [16],  (b) physical dependence through the Fager-
ström test for cigarette dependence (FTCD) [17–19] and time to
first cigarette (TFC) [20], (c) reward through the Fagerström rein-
forcement question (FRQ) [21],  (d) psychic dependence with the
questionnaire of Unit of Public Health Institute of Madrid (UISPM
Questionnaire) [16], (e) craving using the single rating of  craving
(SRC) [22],  (f) nicotine withdrawal syndrome using the Minnesota
nicotine withdrawal scale (MNWS) [23] and (g) smoking level (clas-
sified into four categories using two objective parameters: the
pack-year index and the CO levels: Mild: pack-years < 5 and exhaled
CO <  15 ppm, moderate: 5–15 pack-years and CO between 15 and
20 ppm, severe: 16–25 pack-years and CO between 21 and 30 ppm
and very severe: >25 pack-years and CO >  30 ppm) [16].

Until the 4th week, data on adherence (use of >80% of  the recom-
mended doses), satisfaction with the medication (using a  5-point
Likert scale), and the presence and intensity of adverse effects were
analyzed.

Effectiveness was evaluated at all follow-up visits. Continuous
abstinence rate was used. It  was defined as the number of patients
who do not smoke a single cigarette from 15 days after the start
of pharmacological treatment. At all visits, abstinence was vali-
dated by measuring CO levels in  exhaled air. Less than 10 ppm
was required to consider the patient a  nonsmoker [24,25]. Nicotine
withdrawal syndrome and craving were assessed at all follow-up
visits through the 12th week.

Statistical analysis

Sample size was  calculated according to response rate. A total of
325 patients were necessary to estimate a  response of 30% [6,26,27],
with a  95% confidence interval and 5% estimation error.

All analyses were conducted using IBM SPSS 27.0 (Armonk,
NY: IBM Corp.) and STATA 17 (Stata Corp. 2017. Stata Statistical
Software: Release 15. College Station, TX: Stata Corp LLC), with sta-
tistical significance defined as a  p-value <  0.05. Counts and relative
frequencies were used to  describe qualitative variables distribution
and mean and standard deviation (SD) or median and interquartile
range (IQR) in case of quantitative variables.

Adherence, satisfaction, and response rates were calculated, and
the 95% confidence interval (CI 95%) was estimated with the Wilson
method. Abstinence was  assessed using an intention-to-treat (ITT)
approach, in  which all participants initially enrolled were included
in  the final analysis. In line with a “worst-case scenario” strat-
egy, individuals lost to  follow-up, who  did not attend follow-up
visits, despite repeated attempts to reschedule, were classified as
non-abstinent. To examine differences in  baseline data among the
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groups defined by  adherence at the 4th week, we applied the chi-
squared test in the case of qualitative variables and the t-test or
U Mann Whitney test for two independent samples in  the case of
quantitative data. Lost to  follow-up patients at the 4th week were
considered non-adherent.

In a sample of patients followed at the 4th week, we analyzed
the effect in response to  smoking level, dependence level (FTCD ≥ 7,
TFC < 30), treatment adherence, craving, and abstinence syndrome.
We estimated the risk ratio adjusted (RRadj) by gender, age, and
comorbidities with multivariate modified Poisson regression with
robust errors.

Mixed models were estimated to  study craving and abstinence
syndrome evolution over time. Models included follow-up (base-
line, 6–8 days, 16–18 days, and 4th, 8th, and 12th weeks) as
repeated measures, smoking level, dependence level, and effec-
tiveness as factor covariates, and their first-level interaction
with follow-up; gender, age, comorbidities, and adherence were
included as adjustment covariates. Mixed models were also used
to analyze weight evolution.

Results

Sociodemographic characteristics

A  total of 337 patients met  inclusion criteria and were included
in the study. The greatest number of losses to follow-up occurs
from visit 4 after drug withdrawal (Fig. 1 (flow chart)). The fol-
lowing sociodemographic characteristics of the sample should be
highlighted: average age 54.2 (9.1) years, 51% women. 60% of the
patients had some comorbidity. 70% had severe smoking, 54% had
a high degree of nicotine dependence measured as FTCD ≥ 7,  and
87% measured as TFC <  30 min. 84% had high motivation (VAS ≥ 8)
to make a quit attempt, but only 31% reported high self-efficacy
(VAS ≥ 8). 83% of patients had made previous attempts, and of them,
27% had done so in the last year, and only 56% had used pharmaco-
logical treatment in  quit attempts, varenicline being the most used
medication (Table 1).

Adherence and satisfaction

Adherence to treatment was very high; more than 80% of
patients took more than 80% of the prescribed tablets. Adherence
remained constant during treatment with 85.5%, 83.9%, and 82.7%
in the first three follow-up visits. When comparing the characteris-
tics of the sample according to  adherence, we found that adherent
patients were more frequently active workers, had been smoking
for more years, and had a  lower degree of sedation. No significant
differences were observed in the rest of the clinical, demographic,
or smoking characteristics (Table 1).

The majority of patients were satisfied or  very satisfied with the
treatment (4 or 5 on the Likert scale) in  80.8%, 83.8% and 82.8%
during the first three follow-up visits.

Continuous abstinence rate

Continuous abstinence rate at the end of treatment (4th week)
was 68% (95% CI: 62.7–72.9%), but this progressively decreased until
reaching 28.2% (95% CI: 23.4–33.3%) at the 52nd week (Fig.  2).

In the sample of patients with follow-up at the 4th week
(n = 299), the measurement of adherence and the intensity of
craving by SRC showed a  statistically significant association
with effectiveness at the 24th week, RRadj =  2.2 (p < 0.001) and
RRadj = 0.87 (p =  0.011), respectively. That means those smokers
who complied with more than 80% of adherence multiplied by
2.2 their possibilities to  quit at the 24th week in  comparison with
those who did not comply (RRadj =  2.2); and for each point in  the

measurement of SRC at the 4th week, the patient decreased 13%
of his  chances to keep abstinence at the 24th week. (RRadj =  0.87).
We found no association between abstinence and smoking level,
nicotine dependence level, or measurement of MNWS (Table 2).

Craving and nicotine withdrawal syndrome

There was  a significant decrease over time to the 12th week
in craving (p <  0.001). This decrease was similar by smoking level
(interaction effect p  = 0.719), but higher in  patients with FTCD ≥ 7
(interaction effect p <  0.001) and abstinence at 24th week (inter-
action effect p <  0.001). Responder patients showed an additional
decrease from baseline at the 4th and 12th weeks of 0.46 (95%
CI: 0.06–0.86, p =  0.025) and 1.42 (95% CI: 1–1.79, p < 0.001),
respectively. Patients with a  higher dependence level showed an
additional decrease at the 4th and 12th weeks of 0.7 (95% CI:
0.3–1.09, p = 0.001) and 0.87 (95% CI: 0.5–2.23, p  <  0.001), respec-
tively (Fig. 3A  and B).

Abstinence syndrome also decreases over time to 12  weeks
with a  statistically significant effect (p < 0.001). This decrease was
similar by smoking level (interaction effect p = 0.433), but higher
in patients with FTCD  ≥ 7 (interaction effect p = 0.006) and absti-
nence at 24 weeks (interaction effect p <  0.001). Responders did
not show change at 4 weeks from baseline (−0.5, CI  95%: −2.46 to
1.46, p  =  0.616), but at 12 weeks showed an additional decrease of
3.7 (95% CI: 1.66–5.76, p  < 0.001). The abstinence syndrome change
over time by dependence level was similar (Fig.  3C and D).

Adverse effects

74% of patients presented some adverse effects investigated, but
only 5 patients required treatment to control them (two patients
due to sleep disorder, two  patients due to  dizziness, and one patient
due to poor general condition and digestive symptoms). It was not
necessary to withdraw medication or hospital admission due to
the presence of adverse effects. Common adverse effects (occur-
ring in more than 10%  of patients) were sleep disorders, headaches,
dizziness, and digestive disorders (Table 3).

Gain weight evolution

In  patients who remain abstinent at the 24th week, there was
a significant weight gain of 3.7 kg on average (95% CI: 2.8–4.6,
p <  0.001). Similar to the gain obtained in patients who remain
abstinent at the 52nd week (3.6 kg, 95% CI: 2.1–5.1, p  <  0.001, Fig. 4).

Discussion

Results of the first Spanish observational, prospective, multicen-
ter study on the effectiveness and safety of the use of cytisinicline
in  the short, medium, and long term are presented. A  total of  337
smokers were studied. Data show that the effectiveness of cytisini-
cline was 68% at the end of treatment but was reduced to 48.7%,
40.9%, and 28.2% at the 3rd, 6th, and 12th months of  follow-up,
respectively. Adherence was good and was  significantly related to
the greater effectiveness of the treatment: those who  used more
than 80% of the medication multiplied by 2.2 their chances of
remaining abstinent at six  months follow-up. Furthermore, it was
found that  the intensity of craving, measured by SRC, at the end of
pharmacological treatment was  accompanied by a reduction in the
chances of maintaining abstinence at six  months follow-up, in  such
a way  that for each point on the SRC at the end of pharmacological
treatment, the smoker reduced the chances of maintaining absti-
nence at six months by 13%. Treatment tolerance data were good,
and only in 5 patients was  it necessary to  use treatment to control
adverse effects.
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Table  1

Baseline characteristics of study participants. Comparison of sample characteristics according to adherence.b

Total Adherence at 4 weeks

No Yes (>80%) p-Valuea

N  = 337 N =  88  N  = 249

n % n % n %

Sociodemographic characteristics

Age

Mean, SD 54.2 9.1  52.6 9.3 54.7 9.0 0.055
Gender

Female  171 51.0% 47 53.4%  124 50.2% 0.605
Race

White  328 98.5% 85 98.8%  243 98.4% 1.000
Level  of education

Without studies/secondary education 181 53.9% 50 57.5%  131 52.6% 0.434
Higher  education 155 46.1% 37 42.5%  118 47.4%

Employment status

Pre-retiree/retired/unemployed 86  25.6% 15 17.2%  71 28.5% 0.038
Active  worker/student/housewife 250 74.4% 72 82.8%  178 71.5%

Habitat

Urban  292 86.6% 78 88.6%  214 85.9% 0.523
Weight

Mean,  SD 75.6 17.2 74.2 17.6 76.1 17.0 0.368

Comorbidities 203 60.2% 52 59.1%  151 60.6% 0.798
Cardiac  pathology 103 30.6% 25 28.4%  78 31.3% 0.610

HBP  61  18.1% 13 14.8%  48 19.3% 0.346
Pulmonary pathology 117 34.7% 30 34.1%  87 34.9% 0.886

COPD  53  15.7% 13 14.8%  40 16.1% 0.775
Asthma  32  9.5% 9 10.2%  23 9.2% 0.785
Oncological pathology 24  7.1% 6 6.8% 18 7.2% 0.898
Drugs  34  10.1% 11 12.5%  23 9.2% 0.382

Smoking characteristics

Years smoking

Median, IQR 36  28–42 33 25–40.75 37 29–43 0.024
Age  of onset

Median, IQR 16  15–18 17 15–18 16 15–18 0.693
Pack  ages/year

15 or mores 318 94.9% 81 92.0%  237 96.0% 0.257
Smoking  level

Severe/very severe 237 70.3% 26 29.5%  74 29.7% 0.976
Attempts  at cessation 275 83.3% 74 85.1%  201 82.7% 0.615

Attempts  in the last year (n =  723) 73  26.5% 22 29.7%  51 25.4% 0.468
Treatment  for cessation (n =  723) 153 55.6% 43 58.1%  110 54.7% 0.682
Varenicline (n = 723) 89  32.4% 26 35.1%  63 31.3% 0.578

Motivation

VAS  ≥ 8 282 84.4% 73 83.9%  209 84.6% 0.876
Self-efficacy

VAS  ≥ 8 102 30.8% 28 32.9%  74 30.1% 0.623
FRQ

Negative 242 71.8% 60 69.8%  182 73.4% 0.517
CO  levels

Median, IQR 18  13–25 20 12.75–25 17 13–25 0.435
Physical  dependence

FTCD ≥ 7 181 53.9% 48 55.2%  133 53.4% 0.777
TFC  < 30 min  294 87.5% 77 88.5%  217 87.1% 0.742
TFC  < 5 min 125 37.2% 33 37.9%  92 36.9% 0.870

Psychic  dependence (UISPM)

Stimulation

≥11 23  6.9% 2 2.4% 21 8.5% 0.055
Automatism

≥11  19  5.7% 2 2.4% 17 6.9% 0.175
Sedation

≥6  203 61.0% 63 74.1%  140 56.5% 0.004
Social  dependence

≥14 50 15.0% 17 20.0% 33 13.3% 0.136
Psychological dependence

≥7 189 56.8% 52 61.2%  137 55.2% 0.341
Gestural  dependence

≥14 9 2.7% 2 2.4% 7 2.8% 1.000

a Wilcoxon rank sum test; Pearson’s Chi-squared test.
b Values expressed as Mean (SD), median (IQR), standard deviation: SD, interquartile range: IQR, carbon monoxide: CO, high blood pressure: HBP, chronic obstructive

pulmonary disease: COPD, visual analog scale: VAS, Fagerström test for cigarette dependence: FTCD, time to first cigarette: TFC, Fagerström Reinforcement Question: FRQ
and  Questionnaire of Unit of Public Health Institute of Madrid (UISPM).
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Fig. 1.  Patient flow chart.

Abstinence rates obtained in our study are  similar to those
published by other authors [4,6–8,14].  It is noteworthy that approx-
imately, between the end of pharmacological treatment and six
months, abstinence rate is reduced by almost 30 points, despite
the fact that during that time the clinical–psychological care pro-
tocol that we used covered up to four follow-up visits in which
patients received psychological counseling of moderate intensity.
This data, together with the other data we  have obtained that
speaks of a 13% reduction in the chances of maintaining abstinence
for each point in the SRC assessment at the end of pharmacological
treatment, strongly suggests the need to  prolong pharmacological
treatment for more than 25 days in  order to  control the intensity of
nicotine withdrawal syndrome and to improve the effectiveness
of the medication. Five studies have analyzed the effectiveness
of prolonging treatment with cytisinicline for more than 25 days
[7]. In all of them, the extension of treatment with cytisinicline
for more than 25 days has been shown to  increase effectiveness,
maintaining good tolerance. The most recent study is  a random-
ized, double-blind, placebo-controlled trial in which two different

types of treatment duration with cytisinicline (6 or 12 weeks) were
compared with placebo with a  follow-up of up to 24 weeks. For
the 6-week treatment cycle, abstinence rates were 25.3% versus
4.4% during weeks 3–6 (odds ratio [OR], 8.0 [95% CI, 3.9–16.3];
p <  .001) and 8.9% versus 2.6% during weeks 3 to  24 (OR, 3.7 [95% CI],
1.5–10.2]; p  =  0.002). For the 12-week course of cytisinicline, con-
tinued abstinence rates were 32.6% vs. 7.0% for weeks 9–12 (OR, 6.3
[95% CI, 3.7–11.6]; p <  .001) and 21.1% vs. 4.8% for weeks 9–24 (OR,
5.3 [95% CI,  3.7–11.6]; 2.8–11.1]; p  < 0.001) [7].

Although 74% of the patients suffered some adverse effect, the
vast majority of them were mild in  intensity and self-limited over
time  without the need to  receive any type of treatment. Probably,
the high number of patients who  expressed adverse effects in  our
study is due to  the fact that throughout the follow-up visits we
actively searched for them. Only in five patients was it necessary
to use treatment to control adverse effects. No patient had to aban-
don treatment due to an adverse effect. The most frequent adverse
effects were sleep disorders, headaches, dizziness, and digestive
disorders. Although sleep disorders appeared in  half of the patients,
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Fig. 2. Evolution of the continuous abstinence rate.

Table 2

Effect in response of smoking level, dependence level,  treatment adherence, craving and abstinence syndrome, adjusted by gender, age, comorbidities. Multivariate modified
Poisson regression models. Model 1 include FTCD as dependence level and model 2 include TFC as dependence model.

MODEL 1 MODEL 2

RR  p-Value CI95% RR p-Value CI95%

Number packages/year

≥15 1.24 0.594 0.57 2.70 1.24 0.587 0.57 2.71

FTCD

≥7  1.00 0.995 0.80 1.26

TFC

<30 0.97 0.846 0.70 1.33

Age  1.02 0.062 1.00 1.03 1.02 0.062 1.00 1.03
Gender  (male) 1.21 0.118 0.95 1.52 1.20 0.128 0.95 1.52
Comorbidities 1.09 0.506 0.85 1.40 1.09 0.508 0.85 1.40

Adherence at 4  week

≥80% 2.24 0.005 1.27 3.94 2.24 0.005 1.27 3.94

Craving  at 4 week 0.87 0.011 0.78 0.97 0.87 0.011 0.78 0.97
Abstinence symdrom at  4 week 0.99 0.36 0.97 1.01 0.99 0.355 0.97 1.01

Risk ratio: RR, confidence Interval 95%: CI95%, Fagerström test for cigarette dependence: FTCD, time to  first cigarette: TFC.

Table 3

Adverse effects during treatment with cytisinicline.

Degree 1–4 Degree 3–4

N  % N  %

Adverse effects 250 74.2% 5 1.5%
Sleep disorder 173 51.3% 2 0.6%
Constipation 77 22.8%
Dry  mouth 72 21.4%
Nausea 52 15.4% 1 0.3%
Abdominal distension 51 15.1% 1 0.3%
Headaches 46 13.6%
Heartburn 45 13.4%
Dizziness 43 12.8% 2 0.6%
Abdominal pain 28 8.3% 1 0.3%
Altered taste 26 7.7%
Fatigue 25 7.4%
Disconfort 18 5.3% 1 0.3%
Diarrhea 13 3.9%
Myalgias 10 3.0%
Vomiting 8 2.4% 1 0.3%
Skin rash 7 2.1%

Assessment of intensity of adverse effects:

a)  Degree 1 Mild: they do not affect the patient’s quality of life, do not require taking medication and it is  not necessary to stop treatment.
b)  Degree 2 Moderate: they affect the patient’s quality of life and require taking medication.
c)  Degree 3 Serious: they affect the patient’s quality of life, require taking medication and force the treatment to be stopped.
d)  Degree 4 Very serious: they involve hospitalization and put  the  patient’s life at  risk.
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Fig. 3. Craving and abstinence syndrome evolution over time by treatment response and psychical dependence group. Estimations adjusted with mixed models including
adherence, gender, age and comorbidities as adjustment covariates. Plots represent adjusted estimated mean over time for an  adherent female patient, age 50, without
comorbidities.

Fig. 4. Weight evolution in abstinent subjects. Estimated means adjusted for age,  sex and comorbidity.
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headaches, dizziness, and digestive disorders occurred in 13% to
15% of them. The good tolerance of cytisinicline has been shown in
all the meta-analyses and in the different clinical trials carried out
with this medication [3,4,6–12,14].  Regarding the safety of the use
of cytisinicline, it is  important to  note that  the latest meta-analysis
indicates that, after analysing six clinical trials in  which 4478 smok-
ers participated, no significant differences were found in terms of
the appearance of adverse effects between active treatment and
placebo (RR = 1.19, 95% CI =  0.99–1.41, p =  0.0624) [8]. Furthermore,
it is noteworthy that the low affinity that cytisinicline has for 5-
HT3A receptors is the reason why gastrointestinal adverse effects
are mild and do not  exceed 12–15% [28].

The evolution of weight gain in  abstinent subjects showed that
the greatest gain is obtained in the first three months of quitting. In
our group, it was up  to 4 kg on average. And then it reduces slightly
from the sixth month, remaining at the same level until the twelfth
month. This evolution is similar to that found in  other studies [29].

From a practical point of view, we think that the main lesson of
our analysis is the importance of insisting patients adhere to treat-
ment since those who comply with more than 80%  of the prescribed
dose double their chances of remaining abstinent at six months
of follow-up. On the other hand, it is highly recommended that
patients undergoing treatment with cytisinicline carefully assess
the presence and intensity of craving throughout the treatment
period, using the SRC: a  progressive decrease can be  interpreted
as a sign of good prognosis, but it should be  taken into account
that the greater the intensity of the craving at the end of the treat-
ment, the lower the chances of maintaining abstinence six months
follow-up.

The first strength of our multicenter real-world data clinical
study is the generalisability of results because they reflect real-
life clinical scenarios, patient adherence, and treatment variations
across different healthcare settings, making findings more applica-
ble to broader patient populations. But we must mention that the
group of patients who were included had to  comply with the indica-
tions of the medication’s technical specifications, which is why  we
did  not include patients under 18 or over 65 years of age or patients
with unstable angina, uncontrolled arrhythmias, recent myocar-
dial infarction, uncontrolled cerebrovascular disease, patients with
neuropsychiatric disorders, patients with kidney or liver failure, or
patients with other drug dependencies. Pregnant or breast-feeding
women were also not included.

Another habitual limitation in  observational real data studies is
the missing data because the patient does not  attend any of the
scheduled visits or there is  a loss of follow-up. We  have performed
the analysis under a “worst-case scenario” approach, imputing
missing data in response as no abstinence. This is  a  conservative
strategy that ensures the robustness of the results and is  particu-
larly useful when analysing treatments where missing data could
bias conclusions in favor of the intervention. Regarding the deter-
mination of continuous abstinence, it should be noted that all verbal
statements of abstinence were verified by  measuring CO levels in
expired air [30].

Conclusion

This study reports the first analysis in  Spain on the effective-
ness and safety of cytisinicline for smoking cessation in the short,
medium, and long term. Abstinence reached 68% at the end of
treatment and declined to 28.2% at 12 months. Patients with adher-
ence above 80% doubled their likelihood of success, while those
with higher craving intensity at treatment completion had sig-
nificantly lower abstinence rates at six months. Each one-point
increase in craving intensity, measured by the SRC, reduced the
probability of cessation at six months by 13%. Cytisinicline was safe,

well-tolerated, and associated with high adherence and patient sat-
isfaction. As a  subgroup of patients still reported craving at the end
of treatment a factor linked to reduced abstinence further studies
are needed to assess the impact of extending cytisinicline therapy.
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[11]  Lindson N, Theodoulou A, Ordóñez-Mena JM, Fanshawe TR, Sutton AJ,
Livingstone-Banks J, et al. Pharmacological and electronic cigarette
interventions for smoking cessation in adults: component network
meta-analyses. Cochrane Database Syst Rev 2023;9(9):CD015226,
http://dx.doi.org/10.1002/14651858.CD015226.pub2.

[12]  Evidence review Q for cytisinicline for smoking cessation: Tobacco: prevent-
ing uptake, promoting quitting and treating dependence (update): Evidence
review Q.  London: National Institute for Health and Care Excellence (NICE);
2025. PMID: 40324050.

[13]  Jiménez-Ruiz CA,  de Simón Gutiérrez R, Signes-Costa Miñana J,  Sellarés Torres
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