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Ozet

Amag: Bu calisma, tek merkezli bir {iniversite hastanesi sigara
birakma polikliniginde sitizin tedavisi baslanan hastalarda kisa ve
orta donem sigara birakma sonuglarini, tedavi kesilmesini, relaps
oriintlisiinii ve 0z-bildirime dayali yan etkileri degerlendirmeyi

amaglamistir.

Yontem:  Prospektif  kohort  tasarimindaki

02.05.2024-31.12.2024 tarihleri arasinda bir iiniversite hastanesi

caligmaya,

sigara birakma polikliniginde sitizin baslanan hastalar dahil edildi.
Hastalar 1., 3. ve 6. aylarda telefonla izlenerek sigara birakma
durumu degerlendirildi. Nikotin bagimliik diizeyi Fagerstrom
Nikotin Bagimlilik Testi (FNBT) ile o6lgiildii. Sagkalim analizi
Kaplan—Meier yontemi ile yapildi.

Bulgular: Calismaya dahil edilen ve alt1 ay siireyle takip edilen
toplam 201 hastanin yas ortalamasi1 42,38+15,01 yil ve %83,1
erkekti. Hastalarin %27,4’tinde tedavinin 5. giiniinde sigaray1
birakamama nedeniyle tedavi sonlandirildi. Sigara birakma oranlari
5. glinde %72,6; 1. ayda %43,3; 3. ayda %28,9 ve 6. ayda %21,4
olarak bulundu. Cok degiskenli lojistik regresyon analizinde kronik
hastalik varlig1 6. ayda sigara birakma basarist ile bagimsiz olarak
iligkili bulundu (OR=6,60; %95 GA: 1,49-29,17; p=0,013). Kaplan—
Meier analizinde tedavi basarisizliklarinin 6zellikle erken donemde
yogunlastigi gozlendi. FNBT puant >6 olan hastalarda sigarasiz
kalma siiresi anlamli derecede daha kisaydi (ortalama 71 giin vs. 95

giin; log-rank p=0,029).

Sonug: Sitizin tedavisi kisa donemde anlamli birakma bagarist
saglamakla birlikte relaps ozellikle erken donemde belirgindir.
Yiiksek nikotin bagimlilig1 sigarasiz kalma siiresini kisaltmaktadir.
Kronik hastaligi olan bireylerde birakma basarisinin daha yiiksek
olmasi, birinci basamakta kronik hastalik izlemleri sirasinda sigara
birakma  damigmanhiginin = 6nemli  bir  firsat  sundugunu
gostermektedir. Erken donemde yogun davranissal destek, tedavi

basarisini artirabilir.

Anahtar Kelimeler: Sigara, tedavi, sitizin, takip, relaps
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Summary

Aim: This study aimed to describe short- and mid-term smoking
cessation outcomes, treatment discontinuation, relapse pattern, and
self-reported side effects among patients who initiated cytisine

treatment in a single university hospital smoking cessation clinic.

Methods: This prospective cohort study included patients who
started treatment with cytisine at a university hospital smoking
cessation clinic between 2 May and 31 December 2024. Patients
were contacted by telephone at 1, 3 and 6 months to determine their
smoking status. Nicotine dependence was measured using the
Fagerstrom Test for Nicotine Dependence (FTND). Cigarette-Free

Duration analysis was performed using the Kaplan—-Meier method.

Results: The mean age of the 201 patients included in the study,
who were followed up for six months, was 42.38 + 15.01 years;
83.1% of these patients were male. Treatment was discontinued in
27.4% of patients on the fifth day due to failure to quit smoking.
Smoking cessation rates were 72.6% on day 5, 43.3% after one
month, 28.9% after three months and 21.4% after six months.
Multivariate logistic regression analysis revealed that the presence of
chronic disease was independently associated with successful
smoking cessation at six months (OR = 6.60; 95% CI: 1.49-29.17; p
= 0.013). The Kaplan—Meier analysis showed that treatment failures
were concentrated particularly in the early period. Patients with an
FTND score of >6 had a significantly shorter duration of smoking
cessation (mean 71 days vs. 95 days; log-rank p=0.029).

Conclusion: Although smoking cessation treatment with
cytisine can be successful in the short term, relapse is particularly
common in the early stages. A high level of nicotine dependence
reduces the length of time that a person can abstain from smoking.
The higher success rate of quitting among individuals with chronic
diseases suggests that smoking cessation counselling during primary
care follow-ups for these diseases is an important opportunity.
Providing intensive behavioural support in the early stages can

increase the success of treatment.

Keywords: Smoking, treatment, cessation, follow-up, relapse
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Introduction

Tobacco use is a major public health concern
and one of the leading causes of preventable disease
and death. According to the World Health
Organization (WHO), around 1.25 billion people
worldwide use tobacco and approximately 8 million
people die from tobacco-related causes each year.
Around 1.3 million of these deaths are among non-
smokers exposed to second-hand smoke. " ? In
2020, 22.3% of the world's population used tobacco,
with a higher prevalence among men at 36.7%. In
Turkey, the percentage of individuals aged 15 and
over who used tobacco products daily increased
from 28.0% in 2019 to 28.3% in 2022. This rate was
found to be 41.3% among men and 15.5% among

women. ®

Due to the high disease burden, smoking
cessation treatments are a key component of national
health programmes. Motivational interviewing,
information provision and behavioural support form
the first step in the smoking cessation process, while
pharmacological treatments support this process in
suitable patients. The WHO recommends nicotine
replacement therapy (NRT), varenicline, bupropion

and cytisine for smoking cessation treatment. ¥

Cytisine is a partial agonist that binds strongly
to the 042 nicotinic acetylcholine receptor subtype.
It is a natural alkaloid that is found in plants
belonging to the Leguminosae family. It has been

used for smoking cessation in Central and Eastern
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European countries for over 50 years. At low doses,
cytisine can suppress the stimulatory effects of
nicotine and reduce nicotine withdrawal symptoms
by activating nicotinic acetylcholine receptors in the
mesolimbic reward pathways. © A meta-analysis
shows that cytisine significantly increases the
success rate of smoking cessation compared to a
placebo and is not associated with any serious side
effects. © Furthermore, a limited number of studies
have reported that cytisine may be more effective

than NRT in terms of smoking cessation rates. 7.8

The Turkish Ministry of Health has added
cytisine to the list of free-of-charge medications
used in tobacco addiction treatment. Following
training for physicians in March 2024, cytisine
became available for use in smoking cessation
clinics by the end of April. One important
advantage of cytisine is its short treatment duration
compared to other approved smoking cessation
treatments. According to the standard dosage
regimen, complete cessation of smoking is
expected by the fifth day of treatment. ”” However,
this also emphasises the crucial importance of early
treatment compliance for successful smoking

cessation.

Although studies on the effectiveness of cytisine
are available in the literature, data evaluating the
early and mid-term results of cytisine treatment in
real-life  conditions,

particularly in  smoking

cessation clinics in Turkey, are limited. This study
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aims to evaluate the initial results of cytisine therapy
in Turkey and contribute real-life data to the
literature by revealing patient compliance with
treatment, the side effect profile and smoking

cessation success rates.

Materials and Methods
Study design and population
This cohort-type prospective study involved the
follow-up of patients who began cytisine therapy at the

Smoking Cessation Clinic of a Medical Faculty Hospital

between 2 May and 31 December 2024.
Ethics Committee Approval

Ethical approval for the study was obtained
from the Ethics Committee for Drug and Non-Drug
Research at the Faculty of Medicine, Necmettin
Erbakan University, prior to the commencement of

number: 2024/202). All

the study (approval
participants provided verbal informed consent.
Data collection

As of May 2024, patients attending the smoking
cessation clinic were provided with the drug
containing the active ingredient cytisine free of
charge. Patients applying to the clinic were given a
structured questionnaire covering sociodemographic
characteristics (age, gender, chronic disease status),
smoking habits and questions from the Fagerstrom
Nicotine Dependence Test (FTND). During
telephone follow-ups at 1, 3, and 6 months, patients
were actively asked whether they had experienced
any adverse effects after starting cytisine treatment.

Reported side effects, treatment discontinuation due
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to adverse effects, and reasons for discontinuation
were recorded based on patient self-reports.

Fagerstrom Test for Nicotine Dependence
(FTND): This is a valid and reliable measure used to
assess an individual's level of nicotine dependence.
It is scored on a scale of 0-10. A score of >6
indicates high dependence. '
Exclusion criteria
Patients  receiving treatment for  tobacco
dependence other than cytisine (e.g. nicotine
replacement, varenicline, bupropion).
- Patients who applied to the smoking cessation
clinic but did not start treatment.
Statistical analysis

The Statistical Package for the Social
Sciences (SPSS) version 20.0 for Windows was
used to analyse the data obtained in the study.
Descriptive statistics for continuous variables
were analysed in terms of mean and standard
deviation, while descriptive statistics for
categorical data were analysed in terms of
frequency and percentage. The chi-square test was
used to compare categorical data. For quantitative
data comparisons, the Independent Sample t-test
and One-Way Analysis of Variance (One-Way
ANOVA) tests were used for variables that met
the normal distribution assumption. Smoke-free
duration analysis was performed using the
Kaplan—Meier method. The results were evaluated
at a 95% confidence interval and a significance

level of p < 0.05.
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Results

A total of 346 patients registered with the
smoking cessation clinic within the

Of these, 67.6% (n = 234) were

specified
timeframe.
prescribed cytisine; 7.5% (n = 24) started nicotine
replacement therapy; and 25.4% (n = 88) received
motivational interviewing only. Patients who were
prescribed cytisine but could not be reached despite
repeated attempts to contact them (n = 11) and those
who declined to participate in the study (n = 22)
were excluded. The study was completed with 201
patients (Figure 1).

Patients who applied
to the Smoking

Cessation Clinic
(n=346)

Those who started nicotine

replacement therapy (n = 24)

Those who only received
motivational interviewing (n = 88)

Patients who started
treatment (n=234)

Unreachable patients (n = 11)

Those who declined to participate
in the study (n = 22)

Patients included in the
study

(n = 201)

Figure 1. Workflow diagram

The mean age of the patients participating in
the study was 42.38 £ 15.01 years (range 18-79
years), and 83.1% (n = 167) were male. The mean

FTND score was 5.72 + 2.46 (range 0-10), and the
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mean number of pack-years smoked was 27.40 +
19.16 (range 1-110). Additionally, 55.2% of
participants (n = 111) had a chronic disease.

Treatment was discontinued during the follow-
up period for 27.4% (n = 55) of patients who had
started treatment with cytisine, as they were unable
to quit smoking by the fifth day after commencing
the medication. Of these patients, 74.5% (n = 41)
stated that they were unable to quit smoking due to
an inability to cope with nicotine withdrawal
symptoms, as well as a lack of perceived effect from
the medication.

Of the 146 patients who continued treatment
after the fifth day, 59.6% (n = 87) were called for
a check-up in the first month of treatment. Of
these patients, 59.6% (n= 87) had quit smoking.
The most common reasons for not quitting were
nicotine withdrawal symptoms (61.0%) and loss
of motivation (18.6%). The overall smoking
cessation success rate at the end of the first month
was 43.3% (87 out of 201 patients).

Patients who had quit smoking by the end of
the first month (n= 87) were re-evaluated at the
end of the third month. Of these patients, 66.7%
(n=58) continued to abstain from smoking. The
most common reasons for resuming smoking were
stress (41.4%) and the social environment
(27.6%). The smoking cessation success rate at

the end of the third month was found to be 28.9%
(58 out of 201 patients).
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Patients who had quit smoking by the third month
(n= 58) were contacted again at the end of the sixth
month. Of these patients, 74.1% (n=43) were still
not smoking. The reasons for restarting smoking
(60%),

environment (20%), and loss of motivation (10%).

during this period were stress social
The overall smoking cessation success rate at the
end of the sixth month was 21.4% (43 out of 201)

(Table 1 and Figure 2).

Change in smoking cessation rates over time in the

treatment

5. day 1. month 3. month 6. month

n (%) n (%) n (%) n (%)
Smoking 55(27.4) 114 (56.7) : 143 (71.1) . 158 (78.6)
Quit smoke - 146 (72.6) = 87 (43.3) 58 (28.9) 43 (21.4)

SMOKING FREQUENCY (%)

78.6%

Ll

sw/

d

First day 5. day 1. month3. month6. month

Figure 2. Smoking frequency (%) in patients
receiving treatment for Cystine at 6-month follow-up

In the multivariate logistic regression analysis,

the presence of a chronic disease was found to be
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an independent predictor of successful smoking
cessation at six months (OR = 6.60; 95% CI:
1.49-29.17; p = 0.013). However, no statistically
significant relationship was found between age,
gender and pack-years and smoking cessation
success at six months (p > 0.05).

The time taken to relapse to smoking (i.e.
treatment failure) was analysed using the Kaplan—
Meier method in 201 patients who commenced
cytisine treatment. Relapse to smoking was
defined as the event; patients who were smoke-
free at the end of the sixth month were considered
censored. Treatment failure occurred in 158
patients (78.6%) during the follow-up period. The
cumulative probability of remaining smoke-free
by the end of the sixth month was found to be
21.4%. Examination of the Kaplan—Meier
survival curve revealed that treatment failures
were concentrated particularly in the early period,
with a marked decline in the first few weeks. A
comparison based on nicotine dependence level
showed that treatment failure occurred earlier in
patients with an FTND score of at least 6. A
statistically significant difference was found
between the Kaplan—Meier curves (Log-rank y* =
4.797; p = 0.029) (Figure 3). The mean duration
of smoking cessation was approximately 95 days

in the FTND <5 group and 71 days in the FTND
>6 group (Table 2).
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Survival Functions

0.6

0.4

FTND group
— FTND =5
— FTND 26
—}— FTND =5 censored
=t FTND =6 censored

Cumulative cigarette-free probability

0.2

Time (days)

Figure 3. Kaplan—Meier curve of cigarette-free duration according to nicotine dependence level

Comparison of duration of cigarette abstinence according to the Fagerstrom Nicotine Dependence Score

Mean
el i, 12rorer 95% Confidence Interval
FTND Lower Bound | Upper Bound @ Log rank P
Addiction score of 5 or below 95.655 9.088 77.843 113.467
Addiction score of 6 or higher 71.368 7.275 57.109 85.626 4.797: 0.029
Overall 81.517 5.751 70.246 92.788

Kaplan—Meier Analizi; FTND: Fagerstrom Nicotine Dependence Test

Discussion

This single-centre cohort study evaluated short-
and mid-term outcomes of cytisine treatment among
patients followed in a university hospital smoking
cessation clinic in the Konya region of Tiirkiye. The
findings showed that cytisine treatment was
associated with high early smoking cessation rates;
however, relapse was concentrated particularly in

the early follow-up period. Because of the

observational design and absence of a control group,
these findings should be interpreted as associations
rather than causal effects. The smoking cessation
rate of 21.4% achieved at six months suggests that
cytisine is an effective treatment option in clinical
practice, albeit one that requires careful monitoring
in terms of treatment compliance.

Randomised controlled trials and meta-
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analyses of the efficacy of cytisine show that the
drug significantly increases the likelihood of quitting
smoking compared to a placebo. ¢ ')

While comparative studies suggest that
varenicline is the most effective smoking cessation
treatment, particularly for individuals with high
nicotine dependence or a history of unsuccessful
attempts, cytisine offers potential advantages in
terms of its safety profile, tolerability of side effects,

and (12-14)

treatment  compliance accessibility
Courtney's (2021) study found that, among daily
smokers motivated to quit, a 25-day cytisine
treatment was no more effective than an 84-day
varenicline treatment in terms of smoking cessation.
(15 However, when used in combination with short-
term behavioural support, cytisine was found to be
more effective than nicotine replacement therapy at
helping smokers quit. '  The choice of
pharmacotherapy should be guided by individual
characteristics, mental health

clinical status,

treatment tolerance and resource availability. !

The study found that smoking cessation rates
were 72% on day 5, 44% after one month, 29% after
three months and 21% after six months. These
results suggest that cytisine is significantly effective
in the short term, but the risk of relapse increases,
particularly as the follow-up period lengthens. In his
review evaluating the effectiveness of cytisine,

Garcia (2025) found smoking cessation rates of

78.3%, 49.7%, and 38.2% at one, three, and six

Arastirma | Research
Yil: 2026 Cilt: 17 Sayi: 2 / e-ISSN: 2148-550X
doi: 10.15511/4jtfp.26.00200

months, respectively, determining the rate to be 27%
at 12 months."” In his primary care study,
Oreskovi¢ found a cessation rate of 23% after 24
weeks of treatment with cytisine. Similarly, 70.43%
of patients adhered to the treatment."®  The
generally higher quit rates reported in randomised
controlled trials with cytisine in the literature can be
explained by the method being newly introduced in
Turkey, lack of treatment compliance and patient
follow-up processes. *”

These findings indicate that cytisine may

provide a clinically meaningful early cessation

benefit; however, the gradual decline in
abstinence rates over time suggests that
pharmacological treatment alone may be

insufficient to maintain mid-term cessation in

routine clinical practice. Systematic review

evidence has shown that cytisine is superior to
placebo and nicotine replacement therapy for

smoking  cessation, although  comparative

evidence against varenicline is more cautious.

In the randomized clinical trial by Courtney et al.,
a standard 25-day cytisine regimen did not

demonstrate non-inferiority to an 84-day

varenicline regimen for verified smoking

cessation. ' Similarly, Walker et al. reported that

cytisine was more effective than nicotine

replacement therapy when combined with brief

(16)

behavioural support. Therefore, the

interpretation of cytisine effectiveness should
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consider treatment duration, follow-up intensity,
patient adherence, and the availability of behavioural
support.

Another noteworthy finding of the study is that
approximately one-quarter of patients who started
treatment with cytisine discontinued it by the fifth
day because they were unable to quit smoking. The
vast majority of these patients stated that they were
unable to quit smoking due to an inability to cope
with nicotine withdrawal symptoms and insufficient
perception of the medication's effects. Although
complete smoking cessation in the early stages is an
advantage of the cytisine dosage regimen, it can also
lead to patient dropout in the early stages. This
finding emphasises the importance of close
monitoring and supportive interventions, particularly
during the first week of cytisine treatment.

The study reveals that treatment failures are
concentrated particularly in the early stages. This
finding is consistent with literature emphasising that
the first few weeks of the smoking cessation process
are critical. Nicotine withdrawal symptoms are
generally most intense during the first 1-2 weeks,
and the risk of relapse increases significantly during
this period. " The sharp decline observed in the
early stages highlights the importance of managing
withdrawal symptoms clinically.

Around two-thirds of patients who quit smoking
in the first month were still smoke-free by the third

month, compared to around three-quarters of those

who quit in the third month, who who remained
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smoke-free by the sixth month. This suggests that
the likelihood of achieving long-term cessation is
relatively high among patients who succeed in the
early stages. However, when reasons for relapse are
examined, stress and factors in the social
environment emerge as prominent causes. This
supports the view that pharmacological treatment
alone is insufficient and that behavioural and

psychosocial support play a critical role in long-term

success. %2

In the present study, no treatment
discontinuation due to adverse effects was
observed. However, this finding should be

interpreted cautiously because adverse effects
were assessed through patient self-reports during
telephone follow-ups, and minor or transient
symptoms may have been underreported. Previous
randomized clinical evidence has shown that
cytisinicline is generally well tolerated. In the
ORCA-2 randomized clinical trial, nausea,
abnormal dreams, and insomnia were reported in
less than 10% of participants in each group, and
treatment discontinuation due to adverse events
occurred at a low rate. '¥ Other studies have also
reported that cytisine-related adverse effects are
generally mild and most commonly include
gastrointestinal symptoms, sleep disturbance, and
nausea. "

In the present study, the presence of chronic
disease was associated with smoking cessation

success at six months. However, this association
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should be interpreted cautiously. The study did
not include a control group, and detailed information
on disease type, number of medications, disease
severity, health literacy, or frequency of healthcare
contact was not collected. Therefore, the observed
association may partly reflect unmeasured clinical or
behavioural factors rather than a direct effect of the
chronic disease itself.

Nevertheless, this finding suggests that chronic
disease follow-up visits may provide an important
opportunity for reinforcing smoking cessation
counselling in primary care and smoking cessation
clinics. A higher perception of risk and greater
health awareness among individuals with chronic
diseases may be important factors in increasing
motivation to quit smoking. **** Similarly, it has
previously been reported that a chronic disease
diagnosis increases smoking cessation attempts. **’
These findings suggest that smoking cessation
counselling during chronic disease follow-ups,
particularly in primary care, is a valuable
opportunity.

The significantly shorter smoke-free duration
observed among patients with FTND scores >6
suggests that higher nicotine dependence may
compromise the maintenance of abstinence despite
initial treatment with cytisine. Patients with higher
dependence may experience more intense
withdrawal symptoms, stronger cravings, and greater
difficulty maintaining abstinence after the early

treatment period. This finding is consistent with
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previous evidence showing that nicotine dependence
is one of the key determinants of cessation success

and relapse risk. @*2°

) In a pooled analysis of
varenicline clinical trial data, Fagerstrom et al.
reported that the baseline FTND score was a
predictor of smoking abstinence, with abstinence
rates decreasing as dependence scores increased.”
Therefore, patients with high FTND scores may
benefit from closer early follow-up, proactive
management of withdrawal symptoms, and more
intensive behavioural counselling during cytisine
treatment.

Limitations

This study has several limitations. First, it
was conducted in a single university hospital
smoking cessation clinic; therefore, the findings
may not be generalizable to all smoking cessation
clinics or to the wider population. Second, the
study had an observational cohort design and did
not include a control group; thus, the findings
indicate associations rather than causal effects.
Third, smoking cessation status was assessed by
telephone follow-up and was based on self-
reports;  biochemical verification was not
performed. In addition, adverse effects were
assessed through patient self-reports during
telephone follow-ups; therefore, mild, transient, or
spontaneously resolved symptoms may have been
underreported. Finally, the follow-up period was
limited to six months; longer-term studies are

needed to evaluate the durability of smoking
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cessation after cytisine treatment.

Cytisine treatment was associated with a high
early smoking cessation rate in this single-centre
cohort; however, relapse occurred frequently during
the early follow-up period, and the six-month
abstinence rate was 21.4%. Patients with higher
nicotine dependence had a shorter smoke-free
duration, indicating the need for closer follow-up
and more intensive behavioural support in this
group. The association between chronic disease and
cessation success should be interpreted cautiously
because of possible residual confounding. In clinical
practice, cytisine may be a useful pharmacological
option for smoking cessation, but early follow-up,
withdrawal and

symptom management,

individualized counselling appear essential for

improving mid-term outcomes.
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