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Thesis abstract
Translational research for the risk factor of depression and suicide during varenicline use

Hayato Akimoto

It is reported that varenicline (chantix®) that is one of the smoking cessation drugs is highly
abstinence rate compared to other smoking cessation drugs such as bupropion and nicotine
replacement therapy. However, as the association between varenicline and depression, suicide
thought, and suicide behavior was pointed out, Food and Drug Administration added boxed warning
to the label of varenicline. On the other hand, some studies reported that no association between
varenicline and these events. Therefore, it is important to investigate whether varenicline itself is a
risk factor of these events. Recently, translational research combining clinical research such as
pharmacoepidemiology with basic research has attracted attention. Therefore, the author aimed to
investigate the risk factor of depression and suicide for varenicline performing translational
research.

1. The fact of the onset risk of suicide-related events during varenicline use

Firstly, it is necessary to investigate the risk of suicide-related event (SRE) including depression
and suicide for varenicline in clinical setting. Therefore, in this chapter, the SRE risk of varenicline
use cases was compared with depression treatment cases using FDA Adverse Event Reporting
System (FAERS). In order to assess the SRE risk, Reporting Odds Ratio were calculated. As a result
of risk assessment, the SRE risk of varenicline use cases is 4 times higher than that of depression
treatment cases. Even if antidepressants was used for treatment in depressed patients, it is reported
that suicide risk of these patients is significantly higher than healthy individuals. Therefore, it was
suggested that the SRE risk of varenicline use is highly significant in clinical setting.

2. Brain metabolomic analysis of a rat model of depression

An effective modern method to analyze disease pathophysiology is represented by metabolomics.
Metabolomics is an omics technique that comprehensively analyzes small molecule metabolites in
biological samples. Therefore, in this chapter, the author investigated whether metabolomic analysis
can evaluate depressed state. Male Wistar/ST rats were divided into stress group and control group,
and chronic stress were loaded to rats of stress group (4 weeks). In order to evaluate whether stress
group manifest depressed state, the following behavior testing were performed: body weight
measurement, sucrose preference test (SPT), and open field test (OFT). SPT were performed to
evaluate core symptom of depression (loss of interest or pleasure; anhedonia), and OFT were
performed to evaluate locomotor activity and anxiety. After chronic stress loading, because rats of
stress group manifested weight loss, anhedonia, decreased locomotor activity, and increased anxiety,
these rats were regarded as depression model rats. Susceptible rats (manifest anhedonia) and
resilient rats (do not anhedonia) were mixed in the depression model rats. Metabolic profiles in the
hippocampus of the depression model rats and control rats could not be discriminated. However,

metabolic profiles of susceptible rats and control rats could be clearly discriminated. Additionally,



N-acetylaspartate was increased and vy-aminobutyric acid (GABA) was decreased in the
hippocampus of the depression model rats, and these 2 metabolites were identified as potential
biomarker candidates that could be used to distinguish between control rats and the depression
model rats. Therefore, metabolomics analysis of rat hippocampi revealed that depressive state could
be evaluated.

3. The effect of varenicline on behavior and brain metabolite profiles of rats

In 2nd chapter, it was revealed that depressive state could be assessed using metabolomic analysis
of rat hippocampi. Therefore, in this chapter, the author aimed to investigate the difference in
behavior and metabolic profiles of hippocampi of varenicline chronically oral administered rats and
the depression model rats. Behavior of varenicline administered rats were similar to healthy rats,
but not the depression model rats. Additionally, metabolic profiles of varenicline administered rats
were also similar to healthy rats. Thus, it was suggested that varenicline itself does not induce
depression and suicide on basic research using animal models.

4. The risk factor of depression and suicide presumed from the onset timing of suicide-related event
during varenicline use

In 3rd chapter, it was revealed that varenicline could not induce neuropsychiatric event such as
depression and suicide. However, the risk factor of SRE during varenicline use remain unclear. In
order to investigate the onset timing of SRE during each smoking cessation drug, cases used any
smoking cessation drugs were analyzed. As a result of the analysis, the SRE onset of varenicline
cases (666 cases) were significantly detected at 1-3, 5, and 7 weeks after use. In addition, bupropion
cases (20 cases) were significantly detected at 1-3 weeks and nicotine replacement therapy cases (11
cases) were significantly detected at 1 week. The onset timing of SRE is early regardless of types of
smoking cessation drugs. Hence, it is suggested that the potential risk factor of SRE is nicotine
withdrawal, but not smoking cessation drugs themselves.

5. Brain metabolomic analysis of a rat model of nicotine withdrawal

In 4th chapter, it was suggested that nicotine withdrawal is a potential risk factor of SRE during
varenicline use. Therefore, the author aimed to investigate changes in brain metabolites on nicotine
withdrawal model rats and similarities between nicotine withdrawal model rats and depression
model rats. In the hippocampi of nicotine withdrawal rats, N-acetylaspartate was increased and
GABA was decreased significantly. In addition, these 2 metabolites largely contributed to
discrimination between nicotine withdrawal and control rats. Therefore, it was revealed that these 2
metabolites changed in depression model rats also exhibit similar changes in nicotine withdrawal
model rats.

The onset risk of SRE during varenicline use is very high. However, metabolomics analysis and
pharmacoepidemiological study revealed that nicotine withdrawal symptoms during smoking
cessation is a potential risk factor, but not varenicline itself. Additionally, by combining clinical study
and basic study, it was revealed that the findings obtained in the recent study was supported by

translational research.
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