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Chapter 1 Introduction

Background and Rationale

Smoking is the leading cause of premature death or severe disability (1, 2).
Because smoking is @ major cause of various types of acute and chronic diseases, the
patients and the people closest to the smoker from tobacco smoke, such as
cardiovascular diseases (CVD), chronic obstructive pulmonary disease (COPD),
emphysema, and cancer. In addition, smoking is also a leading cause of illness and
death that can be prevented (3, 4). According to statistical data, smoking is the leading
cause of death in the global population of about 5 million people annually, most of
which are premature deaths (5). Moreover, smoking has resulted in about 600,000
deaths caused by secondhand smoke (6). In addition, smoking has led to more deaths
than those attributable to tuberculosis, HIV, and malaria (5). It is estimated that over
the next 20 years, the death rate from smoking will increase to more than 8 million
people per year, with approximately 80 percent of deaths occurring in low to middle-

income countries (5).

According to the World Health Organization's survey of smoking behavior in
Thailand from 1991 to 2007, the prevalence rate among smokers has decreased from
32 percent to 21 percent, dropping by 33.7 percent within 16 years, which is declining
in both males and females. All educational levels and urban or rural living areas (7).
Based on data from the National Bureau of Statistics in 2011, 53.9 million people aged
15 years or over, about 11.5 million people (21.4%) smoked, 9.9 million people (18.4%)
were regularly smoked, and 1.6 million people (2.9%) were occasionally smoke (8). In
addition, the average age of smokers decreased to 17.9 years, compared with 18.5
years in 2007, and all age groups began to smoke at an earlier age. Especially young
people (15-24 years old) who started to smoke cigarettes earlier than others. In 2007,
young smokers began smoking at almost 17 years old, but in 2011 their age dropped

to 16.2 years old (8).



According to studies that explore health expenditure associated with smoking,
it is found that smoking is one of the causes that affect the Thai economy (9, 10).
Leartsakulpanitch and colleagues found that in 2006, there were 5,299 cases of lung
cancer, 624,309 cases of emphysema, and 52,605 cases of CVD. All these cases are

associated with smoking.

According to these diseases, Thailand had to spend about 368.5 million baht
for lung cancer, 7714.9 million baht for emphysema, and 1,773.7 million baht for CVD.
The total health expenditure associated with smoking was about 9,857 million baht or

about 0.48% of Thai's GDP in 2006 (10).

In 2000, the United States Medical Office and the World Health Organization
announced that smoking was categorized as one type of chronic disease, and they
suggested that smoking should have standard practice guidelines for smoking cessation
like other chronic diseases (11, 12). In Thailand, a revised version of the Tobacco Use
Treatment Guidelines 2012 has been published as a guideline for caregivers of smokers

(13).

Smoking cessation consists of two steps: advising on quitting smoking and drug
therapy (11, 13, 14). The smoker should have the intention to quit smoking together.
However, successful smoking cessation rates are only 7% in the counseling group after
follow-up for one year. However, for those who receive medication plus counseling,
there will be approximately 30% of successful smoking cessation rates on a one-year

follow-up (15).

Currently, there are two types of smoking cessation medication; the first is
nicotine replacement therapy available in Thailand: nicotine gum and nicotine patch.
Another type is non-nicotine medications, including varenicline, bupropion, and
nortriptyline. According to the guidelines for the treatment of tobacco addiction 2012,
the use of nicotine replacement therapy, varenicline, or bupropion is considered to be

highly recommended, while nortriptyline is deemed to be a second-line medication



(13). Based on the results of the meta-analysis of nicotine gum, nicotine patch,
bupropion, varenicline, and nortriptyline, it was found that all five drugs significantly

increased smoking cessation rates compared to placebo (3, 16-18).

Drug price is another barrier to a patient's access to treatment and medication
directed as ordered by the physician due to the completion of the treatment regimen
based on the Tobacco Addiction Guideline 2012, approximately 7-12 weeks (13).
Current smoking cessation drugs are relatively expensive, and Universal Health Care
coverage does not cover the use of these smoking cessation drugs. Although the
generic brand of nicotine gum is cheaper than the original brand, it is still expensive
for some patients, and the technique of using chewing gum is also complicated, which
cause patient may not to use nicotine gum correctly. In addition, even though
nortriptyline is relatively inexpensive compared to other smoking cessation
medications, patients often do not tolerate its adverse drug reactions, leading to

discontinuing the medication (19, 20).

Since smokers can quit smoking, it will help prevent future diseases, including
adverse effects on others from secondhand smoke. Therefore, new inexpensive,

convenient drugs should be considered to help with smoking cessation.

Vernonia cinerea (VC) is an herb claimed in many Thai medicinal formulas.
Traditional medicines use this herb to treat diseases such as hypertension, asthma,
fever, hepatitis, and gallstones, including use to help smokers quit smoking (21-25). VC
is gaining more interest in quitting smoking because it can be easily found and cheap.
Several studies (26-28) use VC tea to help stop smoking, it is effective to help smokers
quit smoking, but VC tea is difficult to prepare and bring to drink during the day.
Therefore, the use of VC in other forms, such as lozenge, which was developed by the
Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmaceutical
Sciences, Chulalongkorn University and Greater Pharma Co., Ltd, has never been

examined its efficacy for smoking aid in any other study before may make smokers feel



more convenient to take this herbal regularly and lead to better smoking cessation.
This study aims to investigate the effect of a VC lozenge on smoking cessation

compared with a placebo.

The main objective

Study the efficacy of VC lozenges for continuous abstinence rate (CAR) at four

and twelve weeks after the scheduled quit date.

The secondary objective

1. Study the efficacy of VC lozenges for CAR twenty-four and fifty-two weeks
after the scheduled quit date.

2. Study on the efficacy of VC lozenges for point prevalence rate (PAR) at four,
twelve, twenty-four, and fifty-two weeks after the scheduled quit date.

3. Study on the safety of VC lozenges for smoking cessation compared to
placebo.

4. Compare the quality of life between smokers who use VC lozenge for

smoking cessation and the control group.



Chapter 2 Review of literature

Outline:

® Nicotine

® Nicotine dependence

® Factors associated with smoking addiction

® Non-communicable diseases (NCDs) and smoking
® Smoking and health-related quality of life

® Guideline for smoking cessation

® Smoking cessation therapy

® Predictors of smoking cessation

® \Vernonia cinerea (VC)

® Toxicology and safety of VC

® Studies of VC for smoking cessation

® (Cost of smoking cessation medication in Thailand
® [Q-5D-5L

® SF-12v2

® SF-6D

® Gap of knowledge

® Hypothesis

® QOperation definition

Nicotine

Nicotine is a member of the isometric tertiary amine group. Nicotine in tobacco
is an (S) -nicotine form with more pharmacological activity than (R). Nicotine is soluble

in water and oil and is a weak alkaline. It has a half-life of 2-3 hours and is metabolized



by the liver. The primary metabolite is cotinine, which is 20 times less active than
nicotine, has a half-life of about 15-20 hours, and is excreted primarily by the urine.
The absorption of nicotine depends on the pH of the nicotine carrier, such as cigarette
smoke. In general, cigarette smoke has a pH value of about 5.5 which causes the
nicotine to break down and cause a little bit to absorb at the oral mucosa. Most
nicotine absorption happens in the lungs, then spreads to different body parts.
Generally, one cigarette contains about 10 milligrams of nicotine. However, it can be
absorbed through the lungs into the body only 1-3 mg, so people who smoke one
pack of cigarettes per day will get nicotine absorbed into their body about 20-60 mg
per day (29, 30).

Nicotine dependence

The limbic system in the brain is responsible for regulating mood and behavior,
including the brain reward pathway, which is responsible for smoking addiction (31).
The process starts within the ventral tegmental area in the limbic system, which
secures the neurotransmitter dopamine to stimulate the brain. The nucleus

accumbens, making the body feel happy and full of energy.

Nicotine derived from tobacco smoke will pass through the central nervous
system and then excites the brain reward pathway by binding to an alpha-4 beta-2
nicotinic acetylcholine receptor. When nicotine is attached to the receptor, it activates
the opening of the ion channel and sends the neurotransmitter to the brain area,
called the nucleus accumbens, which stimulates the secretion of neurotransmitters
such as dopamine that cause smokers to feel happy, relieve stress, have a good mood,

and be motivated for work or planning (32).

In addition, nicotine also increases the secretion of other neurotransmitters
such as acetylcholine, serotonin, norepinephrine, Etc. These processes are repeated

until the brain learns that smoking causes reward effects. Then, it will increase the



number of these receptors, which cause nicotine to bind with it effectively and
increase the stimulation of the reward system. This phenomenon will cause smokers

to smoke more to reach the same effect or more (33).

When a smoker stops smoking, or the body is deprived of nicotine for a long
time without getting the nicotine in the body, this will lead to the withdrawal of
nicotine (nicotine withdrawal symptoms) such as irritability, lack of concentration, rage,
cigarette craving, or could not concentrate. Nicotine withdrawal symptoms could occur
within the first few hours after stopping smoking. Symptoms will be severe during the
first few days and gradually decrease within 2-3 weeks, but cravings for tobacco can
last several months. Most people who stop smoking will fail within a week due to the

inability to tolerate nicotine withdrawal symptoms (31, 34, 35).

Factors associated with smoking addiction

There are three main factors (13, 36):

1. The psychological effects include attitudes, beliefs, and feelings toward
smoking. Smokers will feel relaxed when they smoke and can concentrate
on dealing with bad feelings.

2. Repetitive habits cause the social-culture effect, which causes smokers to
smoke automatically, and smoking will become part of their life.

3. The nicotine action on the neurotransmitter in the brain causes the nicotine
effect. This causes a change in body and mood.

So, in quitting smoking, all three factors must be considered together to find

the proper treatment and advice for smokers.

Non-communicable diseases (NCDs) and smoking

Of the 57 million global deaths in 2008, 63% or 36 million were due to NCDs

(37), and annual NCD deaths are projected to rise worldwide. NCDs mainly comprise



cardiovascular diseases, diabetes, cancers, and chronic respiratory diseases (COPD).
These were a few decades ago, as popular belief presumes, typically found in

developed countries due to the predominantly sedentary lifestyle (38, 39).

However, the most significant increase is expected in highly populated low-
and middle-income regions. Nearly 80% of NCD deaths occur in low- and middle-
income countries. NCDs are the most frequent cause of death in most American
countries, the Eastern Mediterranean, Europe, Southeast Asia, and the Western Pacific

(38-40).

The main risk factors for NCDs for individuals have been well-known for
decades and are similar in almost all countries. Tobacco use, unhealthy diet with foods
high in saturated and trans fats, salt, and sugar, physical inactivity, and the harmful
consumption of alcohol cause more than two-thirds of all new NCDs and increase the
risk of complications in people with NCDs. At least 80% of heart disease, stroke, and
type 2 diabetes, as well as 40% of cancer, could be avoided by a healthy diet, regular

physical activity, and avoidance of tobacco use (41, 42).

While NCDs are accounted for about 60% of global deaths, tobacco use
accounts for a sixth of these deaths (43). Evidence obtained since 2000, however,
shows that essential benefits of reducing smoking accrue quickly. Reducing tobacco

use rapidly decreases NCDs and healthcare costs within one year (44, 45).

Lung cancer was the first disease to be causally linked to smoking, which is the
leading cause of lung cancer. In 2008, lung cancer was the leading cause of all cancer-
related deaths worldwide (46), and it has one of the poorest survival rates of any
cancer (47). Population-based efforts to lower tobacco use, mainly cigarettes, have
reduced lung cancer rates (48-51). The risk of an acute myocardial infarction drops
immediately on smoking cessation. It continues to fall rapidly during the first year,
nearly returning to the risk of a never-smoker in about five years (45). California's large-

scale tobacco control program started to reduce heart disease death rates after one



year. After nine years, the age-adjusted death rate from heart disease dropped to 13%

below the rate predicted without the program (44).

The primary prevention of NCDs and their risk factors is the most cost-effective
control of the epidemic and its adverse socioeconomic effects. Primary prevention
efficiently tackles risk factors and patterns shared by several NCDs. Many NCDs have
etiologic roots in early life, with a long latency period until the expression of diseases.
Thus, preventive action taken today will impact public health in the distant future. The
Lancet NCD Action Group and the NCD Alliance call tobacco control and salt reduction
the top priority in prevention, as these cost-effective measures are highly feasible at

the population level and exhibit short-term benefits (43, 52, 53).

Smoking and health-related quality of life

The physical health consequences of tobacco use have been studied
extensively. Cross-sectional studies have demonstrated impaired health-related
quality of life in smokers compared with nonsmokers (54-59). Evidence from a
few longitudinal studies has suggested that compared to never-smokers, those who
smoked at baseline had poorer physical health-related quality at follow-up (60, 61),
and those who continued to smoke from baseline to follow-up reported more inferior
health-related quality at follow-up. For example, Tian et al. examined the longitudinal
relationship between smoking status changes and health-related quality of life in
young adults (62). For the physical health-related quality of life, quitters had a 2.12
(95% confidence interval (Cl); 0.73-3.51) point improvement than continuing smokers,
whereas former smokers who resumed smoking had a 2.08 (95% Cl 0.21-3.94) point
reduction than those who maintained cessation. Resumed smokers were 39% (95% Cl
10-75%) more likely to have a clinically significant reduction of physical health-related

quality of life than former smokers who maintained cessation.
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In addition, Jian and Lubetkin estimated the impact of smoking on quality-
adjusted life years (QALY) for US adults aged 65 years and older using the 2003-08
National Health and Nutrition Examination Survey Linked Mortality File (63). Compared
to former and current smoke, never smokers had the greatest mean QALY. The
potential gains if a person quit smoking would be 5.4 QALYs, increasing with a longer

time since quitting.

Guideline for smoking cessation

According to the updated guideline for smoking cessation, 2012 (13), using the
5A principle to identify smokers and help them successfully quit smoking is

recommended.
Ask (A1) is to ask about smoking history and use of all other tobacco products.
Advice (A2) is to suggest that smokers quit smoking absolutely.

Assess (A3) assesses the severity of smoking addiction and the desire to quit

smoking.
Assist (Ad) is to treat smokers appropriately to stop smoking.

Arrange (A5) is to follow up about smoking cessation therapy for all smokers.

Smoking cessation therapy

The treatment for smoking cessation can be divided into two main methods:

pharmacotherapy and non-pharmacotherapy.

Non-pharmacotherapy
Smokers will quit smoking through counseling to change their behavior
without medication. This method is suitable for smokers who smoke less than ten

cigarettes daily. This method will achieve a success rate of less than 10% at one year
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of follow-up (13, 15). Based on the result of the meta-analysis, it was found that
counseling will increase the smoking cessation rate by about 1.3 times significantly
compared to no counseling (95% confidence [Cl] 1.1-1.6). It also found that the advice
provided by a healthcare professional, long counseling, phone counseling, group
counseling, and individual advice can increase the chance of quitting smoking

successfully (11, 13).

Pharmacotherapy

The use of smoking cessation medications has considerable clinical evidence,
which has proven to help smokers succeed in quitting smoking.

Pharmacotherapy can reduce the suffering of nicotine withdrawal, encouraging
smokers to fight psychological or social addictions and change their smoking habits.

Based on meta-analysis results, drug use and counseling can increase the rate of
quitting smoking. Pharmacotherapy should be considered in the following people, they
want to quit smoking, smoke ten cigarettes or more, and there is a need for medication
after receiving appropriate advice from healthcare professionals (11, 13).

Currently, several smoking cessation drugs have clinical evidence to support their
superior over placebo for increasing the rate of successful smoking cessation. These
drugs, which have been registered in Thailand, are divided into two groups (13):

1. Nicotine Replacement Therapy (NRT) is a nicotine replacement drug derived
from cigarettes to help reduce nicotine withdrawal symptoms. There are two
types of NRT in Thailand: patches and gum.

2. Non-nicotine pharmacotherapy includes bupropion, varenicline, and
nortriptyline. These drugs have the effect of reducing withdrawal symptoms

and helping smokers to stop smoking more successfully.
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Table 1 Efficacy of smoking cessation medication

Smoking cessation Odds ratio (95%Cl) Odds ratio (95%Cl)
pharmacotherapy when compared to the when compared to
placebo nicotine patch

Nicotine patch (>25 mg/d) 2.3 (1.7-3.0) -
Nicotine gum (< 3 months) 1.5 (1.2-1.7) 0.8 (0.6-1.0)
Nicotine gum (3-6 months) 2.2(1.5-3.2) 1.2 (0.8-1.7)
Bupropion SR 2.0(1.8-2.2) 1.0 (0.9-1.2)
Varenicline 3.1 (2.5-3.8) 1.6 (1.3-2.0)
Nortriptyline 1.8 (1.3-2.6) 0.9 (0.6-1.4)

According to Table 1, all medications can increase the smoking cessation rate
by about 1.5-3 times compared to placebo. While other medicines seem to have a
similar quit rate as nicotine patches, varenicline is the only drug with superior efficacy

to NRT.

Predictors of smoking cessation

Quitting smoking is a complex process and usually involves multiple attempts
(64), with a high relapse occurring, not just in the early days of an effort but also
months after quitting (65). Past studies from Western countries suggest that quitting
smoking has two major components: initiating an attempt and maintaining cessation
once stopped (66). Any or all cultural factors, level of economic development, and

past efforts to control tobacco use could influence successful quitting.

From previous studies, the main factor that predicted abstinence was lower
levels of nicotine dependence as indexed by the Heaviness of Smoking Index (HSI) (67).
In other studies, predictors of successful quitting vary, including older age (68-70), being
male (68, 70), higher socioeconomic status (71), lower level of nicotine dependence
(72), longer length of past quit attempt (73), self-efficacy (74), motivation to quit (68),

and absence of other smokers at home (68, 70). Thailand, which has a very different
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history of tobacco control and a very different culture from the Western countries,

may have a different predictor than those countries.

Jampaklay et al. use longitudinal data from the International Tobacco Control
Southeast Asia (ITC-SEA Thailand) survey to explore patterns and predictors of
successful quitting among Thai adult smokers. A cohort of a representative sample of
2000 smokers, was surveyed four times from 2005-2009. An example of 1533
individuals provided data for at least one reported analysis (75). The older, the higher
number of cigarettes smoked per day. Those who had quit more than one, self-
assessed levels of addiction and self-efficacy were associated with predicting quitting
smoking for Thai smokers. In addition, Li et al. found that smoking fewer cigarettes per
day, higher levels of self-efficacy, prior abstinence for six months or more, older age,

and more immediate quitting intentions were predictive of staying quit in Thailand (76).

Vernonia cinerea (VC)

Its scientific name is Vernonia cinerea (L) Less, a member of the ASTERACEAE
(COMPQOSITAE) family. They are also known as Ya la ong, Mo noi, Ya dok khao, Kan
thup, Siao-sua-hao, Thua hae din, Farang khok, Suea sam kha, and Ya sam wan. The
general characteristics of VC are single-leaf herbaceous flowers, flowers grouped in a
terminal head, sessile, and white or purple (77). Each part of VC contains a variety of
active substances, such as the leaf, which has high total antioxidant properties. It
contains phenolics, catechins, flavonoids, and isoflavone. The pharmacological studies
of VC in animals found that VC has various pharmacological activities, including
antibacterial, antifungal, parasitic and virucidal, anti-cancer, anti-inflammatory, etc. (21,
78-86). In traditional medicine, VC has been used to treat various diseases such as
hypertension, asthma, fever, hepatitis, urinary retention, gallstones, and smoking

cessation (21-25, 77).
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The low nicotine level in the crude extract of leaves and flowers of VC has
been discovered, which was obtained by simmering (77). In addition, Prasopthum’s
group found eight substances extracted from VC, including flavone, flavonol, and
hirsutinolide. These substances could inhibit the enzyme cytochrome P450 2A6 and
monoamine oxidase A and B, which have a role in the metabolism of nicotine and
dopamine in the human body. These substances found may be related to the effect

of VC to help quit smoking (87).

VC is included in the National Drug List 2012 drug section that develops from
herbs. To reduce the nicotine craving, it should be used as tea by mixing 2 grams of
VC powder in 120-200 ml of hot water and drinking 3-4 times daily after meals. It could
cause dry mouth and throat and should be used cautiously in patients with kidney

diseases due to its high potassium (88).

Toxicology and safety of VC

Currently, there is no study on the toxicology of VC in humans; only data on
animal studies are available. Dhar et al. examined the toxicity of 400-500 mg/ke of VC
extract in mice. It was found that the mice could tolerate 500 mg /kg of VC extract,
which is the highest dose in this study (83). In another study from Latha et al., which
tested acute toxicity using mice, the median lethal dose (LD50) of the methanol extract
of VC 2000 mg/kg is the maximum concentration the Organization for Economic Co-
operation and Development recommends. They found no pathological changes in

macroscopic examination by necropsy of mice treated with the extract (89).

In the study, Bin Sayeed et al. would like to investigate VC root's antidiabetic
efficacy and toxicity at traditionally prescribed doses (2 g three times per day) for about
three months in patients with type 2 diabetes. They found that VC could slightly

reduce weight and blood pressure, and no significant gastrointestinal adverse effects



15

were reported. Kidney and renal function were also normal; most patients were

satisfied with the therapy (89).

These safety profiles were conformed with six other studies (26-28, 90-92),
which test VC for smoking cessation ranging from 2 weeks to 6 months in humans.
They found a nonsignificant adverse effect of this herb. The common adverse effect

in those studies was dry mouth and throat.

Studies of VC for smoking cessation

There are some clinical studies on the efficacy of VC for smoking cessation (26-
28, 90-92). Three studies have shown that the use of VC can help quit smoking or
reduce smoking, while others have demonstrated that VC had a trend to increase

smoking cessation rate, but those data were nonsignificant
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The first study of VC for smoking cessation was conducted at Thoeng Hospital,
Chiang Rai province, by Chaisawad et al. in 1996. There were 62 participants in this
study. This study used a 4 g sachet containing 2.86 ¢ of VC mixed with 1 cup of hot
water and drank three times daily for 15 days. At four months follow-up, 69.35% of
participants could quit smoking. However, this study used only one group without a

control group, and no laboratory tests confirmed that patients could quit smoking (26).

The study by Leelarungrayub and colleagues examined the effectiveness of
exercise in combination with the use of VC tea to help quit smoking in healthy
volunteers with moderate nicotine addiction in Chiang Mai province by considering the
levels of substances in the body that indicate oxidative stress. Participants were divided
into four groups of about 30 people. The study found that after a two-month follow-
up, individuals who received VC tea only and combined with exercise had a lower
level of substances that indicate oxidative stress. In addition, the number of cigarettes
was lower in these two groups. However, participants cannot quit smoking absolutely

(27).

Recently, Chaikoolvatana et al. conducted a quasi-experimental study of VC
cookies in 63 high school students who were current smokers. The results showed that
the percentages of quitters in the study group were significantly higher than those in
the control group throughout 6-month periods. Additionally, average carbon-monoxide
(CO) levels of the study group from 1-month to 6-month periods were significantly

lower compared to the control group (p < 0.001) (90).

However, several experimental studies on using VC have shown that it may not
be effective in helping to quit smoking. In the study of Wongwiwatthananukit et al.,
they used 3 ¢ of VC tea, drank three times a day for 14 days, compared with the
mulberry tea in 64 participants from the smoking cessation clinic at Princess Mother
National Institute on Drug Abuse Treatment. This study followed all participants for a

total of 24 weeks. It was found that continuous abstinence rate [CAR] (stop smoking
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from the quit date to the assessment date) and point prevalence abstinence rate [PAR]
(smokers can stop smoking in the previous 7 days before the evaluation). At week 12,
there was no difference between the two groups, the 12-week CAR was 28.1% with VC
versus 12.5% with placebo (p = 0.12), and the 7-day PAR at week 12 was 43.8% with
VC versus 21.9% with placebo (p = 0.06) respectively. CAR through 24 weeks post-
treatment were 18.8% with VC and 9.4% with placebo (p = 0.28), and the 7-day PAR
at week 24 was 34.4% with VC versus 15.6% with placebo (p = 0.08) (28).

Similar to the study of Thripopskul and Sittipunt, who conducted an
experimental study of 68 smokers willing to quit smoking at the chest clinic
Chulalongkorn Hospital. This study used VC dry powder capsules 500 mg, participants
had to take two capsules three times a day for four weeks, compared with a placebo,
and both groups received counseling about smoking cessation. The results showed
that the 4-week CAR was 28.6% with VC versus 15.2% with placebo (p=0.246). CAR at
week 8 was 28.6% with VC versus 12.1% with placebo (p=0.135); at week 12, 22.9%
with VC versus 9.1% with placebo (p=0.189). The PAR at weeks 4, 8, and 12 was also

similar between the two groups (92).

In addition, Kitpaiboontawee conducted a randomized controlled trial to
compare the efficacy of VC lozenge and placebo on a PAR at four weeks. In this study,
the author uses 3 g of VC dry powder extracted with hot water and then formulated
as a hard lozenge. Participants had to take this lozenge on one tablet thrice daily for
one month. The results showed that the PAR in the experimental group (38.2%) was
higher than there of the control group (27.3%) at week 4 of the study but with no
statistically significant difference (P=0.339, RR=1.40, 95% Cl: 0.69-2.83) (91).

Moreover, when we searched for VC studies on smoking cessation in the
international database, we found no study investigating VC’s effect on quitting smoke

in other countries.
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Based on these studies (26-28, 90-92), even though the results were
controversial about the efficacy of VC for smoking cessation, a trend showed that VC
might be superior to placebo for quitting smoking. Thus, the study that uses a longer
duration of VC (3 months as comply with guidelines) in many patients may help clarify

its true benefit for stopping smoking.

Cost of smoking cessation medication in Thailand

Clinical smoking cessation interventions have been found typically to be highly
cost-effective in many high-income countries. However, until now, smoking cessation
services were not widely accessible in Thailand due to the limited number of smoking
cessation clinics and the fact that pharmacological interventions are expensive and are
not reimbursable. Especially when using the medication as recommended by clinical
practice guidelines for tobacco treatment, which recommend about 7-12 weeks of

pharmacotherapy (13).

Table 3 Cost of smoking cessation medication in Thailand

Medication Price per 3 months

Nicotine gum 2 mg (original brand)
(Use about 12 pieces per day, and 1
blister contains 12 pieces of nicotine

gum)

Price for 1 blister = 120 baht**
Total cost = 120 x 90 blisters = 10,800
baht

Nicotine gum 2 mg (generic brand)
(Use about 12 pieces per day, and 1 box

contains 63 pieces of nicotine gum)

Price for 1 box = 271.25 baht***
Total cost = 271.25 x 18 boxes =
4.882.5 baht

Nicotine patch
(Use a 21 mg patch for 4 weeks, then a
14 mg patch for 4 weeks, and a 7 mg

patch after that)

Price for 1 piece of 30 mg patch = 130
baht

Price for 1 piece of 20 mg patch =120
baht
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Price for 1 piece of 10 mg patch = 110
baht
Total cost = (120 x 60 patches) + (110 x
30 patches) = 10,500 baht**

Bupropion 150 mg
(Use 150 mg 1 tablet for 3 days, then 2
tablets after that)

Price forl box (30 tablets) = 907.55
baht***
Total cost = 6 boxes x 907.55 = 5,445.3
baht

Nortriptyline 25 mg
(Use 25 mg 1 tablet for 3 days, then 2
tablets for 3 days, and 3 tablets after
that)

The price is about 287.82 per 500
tablets***
Total cost = 261 tablet x 0.58 baht per
tablet = 151.38 baht

Varenicline
(Use 0.5 mg OD for 3 days, then 0.5 mg
BID for 7 days, and 1 mg BID after that)

The price is about 1028.92 per 28
tablets for 1 mg pack and about 1112.8
per 25 tablets for 0.5 mg.

Total cost = 1112.8 x 1 box x 1028.92 x
6 boxes = 7286.32 baht***

* Based on the regimen recommended by the Tobacco Use Treatment Guidelines 2012

(13)

** Based on the cost of Osotsala Community pharmacy

*** Based on the reference price of the drug and medical supply information center,

the Ministry of Public Health Thailand

As shown in the table, the cost of smoking cessation medication for three

months is exceeded 4,500 baht except for nortriptyline which is about 150 baht.

However, smokers often develop adverse reactions that lead to drug discontinuation

(16, 20).

VC lozenge is cost about 30-40 baht for 1 pack (10 tablet). Because this study

will instruct the participant to use VC lozenge one tablet thrice a day for three months,
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the total price for three months of therapy is about 810-1,080 baht, cheaper than
nicotine replacement, bupropion, and varenicline. Even nortriptyline is cheaper than
VC lozenge. However, smokers usually do not tolerate nortriptyline, leading to drug
discontinuation (16, 20). VC, which showed other studies that it is quite safe. Smokers

who can tolerate this herb may become an attractive choice.

EQ-5D-5L

The EQ-5D is a well-known and widely used health status instrument. The
EuroQol Group developed it in the 1980s to provide a concise, generic tool that could
be used to measure, compare, and value health status across disease areas (93). The
EuroQol Group is a network of international multidisciplinary researchers measuring
health status. It was established in 1987. The group is responsible for developing EQ-
5D, a preference-based measure of health status that is now widely used in clinical

trials, observational studies, and other health surveys (94).

EQ-5D applies to a wide range of health conditions and treatments. It provides
a simple descriptive profile and a single index value for health status that can be used
in the clinical and economic evaluation of health care and population health surveys.
EQ-5D is designed for self-completion by respondents and is ideally suited for use in
postal surveys, clinics, and face-to-face interviews. It is cognitively undemanding, taking
only a few minutes to complete. Instructions to respondents are included in the

questionnaire (93, 94).

The EQ-5D 3-level version (EQ-5D-3L) was introduced in 1990. The EQ-5D-3L
comprises the EQ-5D descriptive system and the EQ visual analog scale (EQ VAS). The
EQ-5D-3L descriptive system includes the following five dimensions: mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression. Each dimension has three
levels: no, some, and extreme problems. The EQ VAS records the respondent's self-

rated health on a vertical, visual analog scale where the endpoints are labeled 'Best
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imaginable health state' and 'Worst imaginable health state. The EQ-5D-3L has been
translated into more than 170 languages and is used worldwide. However, ceiling
effects have been reported, particularly in general population surveys and some

patient population settings (94).

Previously published studies by EuroQol Group members showed that
experimental 5-level versions of EQ-5D could significantly increase reliability and
sensitivity (discriminatory power) while maintaining feasibility and potentially reducing
ceiling effects. Thus, in 2005, a Task Force decided that the new version of the EQ-5D
should include five levels of severity in each of the existing five EQ-5D dimensions and
that it would be called the EQ-5D-5L (93, 94). The EQ-5D-5L still consists of the EQ-5D-
5L descriptive system and the EQ VAS. The descriptive method comprises the same
five dimensions as the EQ-5D-3L (mobility, self-care, usual activities, pain/discomfort,
anxiety/depression). However, each dimension now has five levels: no problems, slight
problems, moderate problems, severe problems, and extreme problems. This decision
results in a 1-digit number expressing the level selected for that dimension. The digits
for five dimensions can be combined in a 5-digit number describing the respondent's

health state (94).

SF-12v2
The Short Form 12-item Health Survey (SF-12v2) is a valid, accurate, and

legitimate general instrument for assessing functional health and well-being. The SF-
12v2 is an updated version of the SF-12v1, a prior short form of the Medical Outcome
Study Short Form 36-Item Health Survey (SF-36) (95). The Short-Form Health Survey-
36 (SF-36) is a questionnaire developed in the United States by Ware et al. The SF-36
is a widely used general health quality of life questionnaire. It has been translated
into many different languages, including Thai, and divided into eight dimensions,

including Physical Functioning (PF), Role limitation due to physical problems (RP),
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Bodily pain (BP), General health (GH), Vitality (VT), Social functioning (SF), Role
limitation due to emotional problems (RE), and Mental health (MH). SF-12v2 has 12
elements, shorter and simpler instructions and questionnaire items, a more
standardized layout and format, and the ability to estimate the eight dimensions of
health. Quality Metric Inc. granted authorization to use the Thai version of the SF-
12v2. These domains consist of GH (1 item), PF (2 items), RP (2 items), RE (2 items), BP
(1 item), MH (2 items), VT (1 item), and SF (1 item). The physical component score
(PCS) and mental component score (MCS) can be created from the eight aspects of
the SF-12v2 questionnaire. A higher score indicates a healthier state. The SF- 12v2
recall period lasts for four weeks. The norm-based grading was utilized to make
comparisons with the broader population simpler, with a mean of 50 and a standard
deviation (SD) of 10. Based on that study, Cronbach’s alpha value of the SF-12v2 was
0.84 (greater than 0.7), indicating that the instrument had acceptable internal
consistency (96). In a study on the quality of life in 386 Thai patients who had
undergone heart surgery, the sf-12v2 questionnaire was reliable, with a Cronbach

alpha coefficient of 0.73 in the PCS score and 0.77 in the MCS score (97).

SF-6D
SF-6D can be computed from the score of SF-12v2. The SF-6D comprises six
dimensions: physical functioning, role limitations, social functioning, bodily pain,
mental health, and vitality, with 3-5 response levels for each dimension. Since there
is no Thai value set for the SF- 6D, the method used to determine the SF-6D utility
scores is an algorithm based on 611 general people from the UK (98). The SF-6D index
score ranges from 0.29 (worse possible health state) to 1.00 (full health). The scoring

function was based on a standard gambling technique.
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Gap of knowledge

Based on previous studies (26-28, 90-92), even though the results were
controversial about the efficacy of VC for smoking cessation, a trend showed that VC
might be superior to a placebo for quitting smoking. The negative results may come
from some limitations of those studies, such as small sample sizes (27, 28, 91, 92),
products used vary in dosage form, and dose standardization of VC (26-28, 90-92),
some studies used VC as tea which may be inconvenient for a smoker (27), loss follow-
up of participants (28) and the duration of the treatment may be too short (26, 28, 91,
92).

Currently, limited studies test the efficacy of VC lozenge for quitting smoking.
This dosage form makes it more convenient to use and take it regularly, thus promoting
medication compliance and ease of use. This study will recruit more than 100 smokers
in both groups, the largest number of participants compared to other studies examining
VC's efficacy for smoking cessation. In addition, this study also extends the treatment
duration to 12 weeks, equivalent to the standard duration of the drug therapy
recommended by guidelines (13). Since most studies assessed the efficacy of VC in
healthy smokers, there needed to be more information about this product in patients.
Thus, this study will include patients with comorbidities to examine VC's effect in this

population.

Drug prices are another factor that makes patients unable to access smoking
cessation medication. Because the treatment is based on clinical practice guidelines
for tobacco treatment, it is recommended about 7-12 weeks of pharmacotherapy (13).
Most medications for smoking cessation are relatively expensive, and universal health
insurance does not cover these medications for smoking cessation. Although the price
of nicotine gum has been reduced because currently, it can be produced in Thailand,
the price is still high for many people (Table 3). Moreover, the technique for using
chewing gum is complicated, making the patient not use it correctly (13). For

nortriptyline, although it is the cheapest compared to other smoking cessation drugs,
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patients often suffer from medication side effects, leading to drug discontinuation (16,
20). Therefore, VC, a cheap herbal, may be an attractive choice. Suppose it is proven
for its efficacy in quitting smoke. In that case, it should be incorporated into the
national drug essential list for promoting and helping people to quit smoking, and they

do not need to pay for this intervention.

Hypothesis
1. The efficacy of VC lozenge for smoking cessation is not significantly different
from the placebo group at 4, 12, 24, and 52 weeks.
2. The safety of VC lozenge for smoking cessation is not significantly different from
the placebo group at 4 and 12 weeks.
3. The quality of life of smokers who receive VC lozenge is not significantly

different compared to the control group.
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Smokers who would

like to quit smoking

VC lozenge +

counseling

1. Smoking abstinence rate (CAR and PAR*) at 4, 12, 24, and 52 weeks

2. Safety of VC lozenge at 4 and 12 weeks

3. Quality of life of smoker who receives VC lozenge (using EQ-5D-5L and

SF12v2)

Figure 1 Conceptual framework

* CAR = continue abstinence rate (self-report of stopping smoking from the quit date to the

assessment date plus carbon monoxide test < 10 ppm)

* PAR = point prevalence abstinence rate (self-report of stopping smoking in the previous 7 days

before the evaluation)

Operation definition
- Cigarette: Included manufactured cigarettes and hand-rolled cigarettes.
- Quit date: The date subjects were asked to stop smoking on their target
quit date, scheduled for day eight after their baseline visit.
- Smoking cessation: self-report of not smoking cigarettes at all from the

start of the abstinence period, together with a negative biochemical test



defined as exhaled carbon monoxide test of less than ten ppm at the
final follow-up.

Continuous abstinence: no cigarette smoking, not even a puff for the
entire period since a quit date.

Point prevalence abstinence: no cigarette smoking, not even a puff for
the previous seven days.

EQ-5D-5L: Perception about their general health on mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression

SF-12v2: Perception about their general health, primarily physical and
mental health.

SF-6D: A reference-based single index measure of health calculating

QALYs from SF-12v2.

31
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Chapter 3 Research Method

1. Research Design
This study was designed as a randomized, paralleled, double-blinded,
controlled trial. To investigate the efficacy of Vernonia cinerea (VC) lozenge for

smoking cessation.

2. Scope of research
This study would be conducted with participants who were interested and

willing to participate at the study site.

3. Population and sample
3.1 Population

Patients 18 or older smoke at least 10 cigarettes daily and want to quit smoking.

3.2 Sample

Patients who were the age of 18 years or over and smoking at least 10 cigarettes
per day and have the desire to quit smoking at Lerdsin Hospital, Chest Institute,
Phramongkutklao Hospital, Maharaj Nakorn Chiang Mai Hospital, Paolo Memorial
Phaholyothin Hospital, Osotsala community pharmacy, and Roenya community

pharmacy.
Inclusion criteria

- Age at least 18 years old

- Had at least one underlying non-communicable disease, including
hypertension, diabetes, dyslipidemia, cardiovascular diseases,
cerebrovascular diseases, stable asthma (defined as no asthmatic
exacerbation for the preceding four weeks necessitating oral prednisolone
or increased use of inhaled corticosteroid, the use of rescue treatment no

more than three times a week, and with no clinical indication for change in
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treatment medication), COPD stage A-C according to GOLD guideline,
chronic kidney diseases
- Smoked 10 cigarettes or over per day at least one month before the study
- Desired to quit smoking
- Consent to participate in the study
Exclusion criteria
- Renal dysfunction (GFR < 30 ml/mins/1.73m?)
- Liver dysfunction (Child-Pugh score C)
- Hyperkalemia (serum potassium > 5 mEg/L)
- Documented active depression or psychosis
- Active cancer
- History of an acute coronary syndrome in the previous four weeks
- Known cases of pregnancy or lactation
- use other tobacco products or other addictive substances except for
alcohol
- Use other smoking cessation drugs
Because VC has high potassium content, thus it should not be used in renal
impairment or hyperkalemic patients. No study has tested VC products in severe
hepatic impairment patients so that it may harm them. Patients with active psychosis
or depression might not comply with the study protocol. Patients with active cancer
need chemotherapy, and VC products might interact with patients’ chemotherapy
effect. Cardiac function within four weeks of patients who developed acute coronary
syndrome might not return to stable condition, and high potassium products could
induce arrhythmia because of abnormal electrolyte levels. Other tobacco products
might have different nicotine levels compared to regular cigarettes, which might
confound the result of the study. There was no study of VC in other tobacco products

or addictive substances. Using other smoking cessation medication could overcome
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the effect of VC lozenges for smoking cessation. Moreover, there was no information

about VC’s safety in pregnancy and lactation women.

3.3 Sample size calculation

Based on the efficacy and safety of Vernonia cinerea (L.) Less for Smoking
Cessation: A Systematic Review and Meta-analysis of randomized controlled trials by
Puttarak et al. which five studies with 347 active smokers were included, the pooled
estimated effect size of the VC treatment group was associated with an 18 percent
significant cessation rate higher than that of the control group (99). When calculating
sample size using the Power and Sample size calculation program and setting the
power at 80% and the alpha value at 0.05 for a two-tailed test, this study needed
about 108 samples in each group, and when it is estimated that 20% of participants
would withdraw during the study based on previous studies (91, 92). Therefore, 130

samples would be needed in each group.

4. Methodology

4.1 Randomization and Sampling Method

Patients with a history of current smoking who visited Lerdsin Hospital, Chest
Institute, Phramongkutklao Hospital, Maharaj Nakorn Chiang Mai Hospital, Paolo
Memorial Phaholyothin Hospital, Osotsala community pharmacy, and, Roenya
community pharmacy would be asked about their willingness to quit smoking. They
would be enrolled if they would like to participate in this study. Smokers who met the
inclusion criteria at the study site would be stratified by level of nicotine addiction
(Fargerstrom < 5 or > 5; based on previous studies in Thai smokers that the level of
nicotine addiction in Thailand was around 4-5 (28, 91, 92, 100) and then randomized
to receive VC lozenge or placebo pill in a 1:1 ratio for 12 weeks. This study would
prepare block randomization into intervention or control groups for random

participants. This study would use the block of 4.
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4.2 Data collection

The general demographic data such as age, sex, educational level, income,
married status, history of alcohol drinking, age at which began to smoke, number of
cigarettes smoked per day, history of quitting smoking, the longest time to stop
smoking, the method used to quit smoking, the cause of relapse smoking, Fargerstrom
test were collected from history inquiries with patients directly. Nurse coordinators

would recruit general demographic data at each study site.

The medical records reviewed would gather information about comorbidities

and current medications.

AWl information would be recorded in the patient collection form. All
participants would receive information about this study and give informed consent to

participate.

In this study, the participants were asked to respond to the EQ-5D-5L and SF-
12v2 questionnaires when they decided to participate (visit 0). After that, each time
the patient returned to see the physician (in the first and third months), the EQ-5D-5L

and SF-12v2 questionnaires recorded the quality of life.

The EQ-5D-5L used in this study was authorized by OPTUM (license number
QM042925). The EQ-5D-5L consists of the EQ-5D-5L descriptive system and the EQ-
VAS. The descriptive method comprises five dimensions (mobility, self-care, usual
activities, pain/discomfort, anxiety/depression); each dimension has five levels: no
problems, slight problems, moderate problems, severe problems, and extreme
problems. This decision results in a 1-digit number expressing the level selected for
that dimension. The digits for five dimensions can be combined in a 5-digit number

describing the respondent's quality of life (EQ-index).

Quality Metric Inc. granted authorization to use the Thai version of the SF-12v2
in this study (order detail 133BKL). These domains consist of general health (1 item),

physical functioning (2 items), role limitations because of physical health (2 items), role
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limitations because of emotional problems (2 items), bodily pain (1 item), mental
health (2 items), vitality (1 item), and social functioning (1 item). The physical
component score (PCS) and mental component score (MCS) can be created from the
eight aspects of the SF-12v2 questionnaire. A higher score indicates a healthier state.

The SF- 12v2 recall period lasts for four weeks.

SF-6D can be computed from the score of SF-12v2. The SF-6D comprises six
dimensions: physical functioning, role limitations, social functioning, bodily pain,
mental health, and vitality, with 3-5 response levels for each dimension. Since there
was no Thai value set for the SF- 6D, the method used to determine the SF-6D utility
scores is an algorithm based on 611 general people from the UK. The SF-6D index
score ranges from 0.29 (worse possible health state) to 1.00 (full health). The scoring

function was based on a standard gambling technique.

4.3 Education about smoking cessation

All participants would receive counseling from healthcare professionals trained
in smoking cessation techniques. The counseling duration would be around 30 minutes
at visit 0. Then the counseling would be provided by telephone in week-1, and 2.

Moreover, participants would receive smoking cessation counseling on week-4 and 12.

4.4 Laboratory examination

Table 4 Laboratory examination information

Visit Tests Comment

0 - Vital signs (T°, BP, HR, Wt, Ht)
(First date) | - Complete blood count (CBC)

- Renal function test (BUN, SCr) Baseline

- Liver function test (AST, ALT) | information

- Basic electrolytes (FBS, Na, K, Cl,
CO,)

- Carbon monoxide test _

- SF-12v2
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- EQ-5D-5L
1 - Vital signs (To, BP, HR, Wt, Ht) - Efficacy and safety
(4-week) - Complete blood count (CBC) assessment
- Renal function test (BUN, SCr) - Quality of life
- Liver function test (AST, ALT) assessment
- Basic electrolytes (FBS, Na, K, Cl,
CO2)
- Carbon monoxide test
- SF-12v2
- EQ-5D-5L
2 - Vital signs (To, BP, HR, Wt, Ht) - Efficacy and safety
(12-week) | - Complete blood count (CBC) assessment
- Renal function test (BUN, SCr) - Quality of life
- Liver function test (AST, ALT) assessment
- Basic electrolytes (FBS, Na, K, Cl,
CO2)
- Carbon monoxide test
- SF-12v2
- EQ-5D-5L
3 - Carbon monoxide test - Efficacy assessment
(24-week) - SF-12v2 - Quality of life
- EQ-5D-5L assessment
a4 - Carbon monoxide test - Efficacy assessment
(52-week) - SF-12v2 - Quality of life
- EQ-5D-5L assessment

Participants would receive three blood tests for complete blood count, liver

function test, renal function (BUN and serum creatinine), and basic electrolytes on the

first day (visit 0), 4-week and 12-week study. Moreover, participants would receive an

exhaled carbon monoxide test at each visit.
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4.5 Variables

Independent variables:

- The baseline characteristic of participants included gender, age, marital
status, level of education, occupational, income, history of alcoholic
drinking, history of drinking tea and coffee, body mass index, comorbidities,
and concurrent medication.

- The smoking history of the subjects included the age at which they started
smoking, duration of smoking, nicotine addiction, history of quitting
smoking, motivation to quit smoking, and the level of behavioral change to
quit smoking based on The Transtheoretical Model.

- Participants' history of quitting smoking included the number of quit
smoking, the longest time to quit smoking, the method used to quit
smoking in the past, motivation to quit smoking in the past, and the reason

for recurrent smoking.

4.6 Dependent or outcome variables:

The primary outcome of this study was to measure the abstinence rate of quit
smoking since the quit date. Based on West and colleague, which had set the standard
(Russell Standard) to evaluate smoking cessation in the study with scheduled quit date
and face-to-face communication between healthcare professionals and participants,
they were advised to monitor and assess patients for 6-12 months after scheduled quit
date (101). Stop smoking is defined by self-reported smoking cessation plus measure
exhaled CO, which must be less than 10 ppm. Thus, the primary outcome in this study
would be the continuous abstinence rate (CAR) at 4 and 12 weeks after the scheduled
quit date. The secondary outcome of this study would be the continuous abstinence
rate (CAR) at 24 and 52 weeks and the point prevalence abstinence rate (PAR) at 4, 12,
24, and 52 weeks after the quit date. Participants without exhaled CO level

measurement would be categorized as failing to quit smoking. Subjects who
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discontinued the study or were lost to follow-up will be classified as smokers for the

remainder study.

4.7 Intervention

- The intervention group would receive a VC lozenge, one tablet thrice daily
for 12 consecutive weeks, starting on the first day of study (visit 0).
- The control group would receive a placebo of VC lozenge, one tablet three
times a day for 12 consecutive weeks, starting on the first day of study (visit
0).
Both groups would receive similar advice to quit smoking from the healthcare
professional training for smoking cessation counseling and conduct the same activities

specified in the study.

4.8 Follow-up

Visit 0 (first day of study): Collect general information, smoking history, vital sign,

and laboratory examination by the nurse coordinator.

Stratification —vn = >

l

Fargerstrom < 5 Fargerstrom > 5
<+ Block randomization e
Intervention Control Intervention Control

| l l l

Smoking cessation counseling by the nurse coordinator
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1°* Telephone counseling by the investigator (8 days after visit 0; the scheduled
quit date): Smoking cessation counseling, nicotine withdrawal assessment,

compliance assessment, and adverse drug reaction assessment

l
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2" Telephone counseling by the investigator (14 days after visit 0; the
scheduled quit date): Smoking cessation counseling, nicotine withdrawal

assessment, compliance assessment, and adverse drug reaction assessment

|

Visit 1 (4-week): (nurse coordinator)

- Dispense VC lozenge or placebo for 2 months

- Smoking cessation counseling

- Vital signs and Laboratory examination

- Outcome assessment (CAR, PAR, and carbon monoxide measure)
- Nicotine withdrawal assessment

- Compliance assessment

- Adverse drug reaction assessment

- EQ-5D-5L, SF-12v2
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Visit 2 (12-week): (by nurse coordinator)

- Smoking cessation counseling

- Vital signs and Laboratory examination

- Qutcome assessment (CAR, PAR, and carbon monoxide measure)
- Nicotine withdrawal assessment

- Compliance assessment

- Adverse drug reaction assessment

- EQ-5D-5L, SF-12v2

l

Visit 3 (24-week): (by nurse coordinator)

- Smoking cessation counseling
- Outcome assessment (CAR, PAR, and carbon monoxide measure)

- EQ-5D-5L, SF-12v2

!

Visit 4 (52-week): (by nurse coordinator)

- Smoking cessation counseling
- Outcome assessment (CAR, PAR, and carbon monoxide measure)

- EQ-5D-5L, SF-12v2

|

Data analysis




4.9 Tools

- Recruit form,

Patient collection form,

Fargerstrom test,

a2

Research

information, Consent form, SF-12v2 Thai version (appendix), and EQ-5D-5L

Thai version (appendix).

- VC lozenge (appendix)

- Carbon monoxide detector (appendix)

4.10 Data analysis

Descriptive statistics such as percentage, mean, and standard deviation would

be used to report participants' basic information, adverse reactions, and withdrawal

symptoms during the study.

To test the difference in baseline characteristics between the intervention and

control groups, the chi-square test or Fisher exact was used to test the difference for

nominal scale variables. An independent t-test, or Mann-Whitney U test, was preferred

for the interval or ratio scale.

Table 5 Statistical Analysis information

Hypothesis

Variable

Statistical use

The efficacy of VC
lozenge for smoking
cessation was not
significantly different from
the placebo group at 4

weeks.

Dependent variable:
categorical variable
(quitter =0, fail to quit=1)
Independent variable:
categorical (Placebo=0,

VC =1)

Logistic regression

The efficacy of VC
lozenge for smoking
cessation was not
significantly different from
the placebo group at 12

weeks.

Dependent variable:
categorical variable
(quitter =0, fail to quit=1)
Independent variable:
categorical (Placebo=0,

VC =1)

Logistic regression
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The efficacy of VC
lozenge for smoking
cessation was not
significantly different from
the placebo group at 24

weeks.

Dependent variable:
categorical variable
(quitter =0, fail to quit=1)
Independent variable:
categorical (Placebo=0,

VC =1)

Logistic regression

The efficacy of VC
lozenge for smoking
cessation was not
significantly different from
the placebo group at 52

weeks.

Dependent variable:
categorical variable
(quitter =0, fail to quit=1)
Independent variable:
categorical (Placebo=0,

VC =1)

Logistic regression

The safety of VC lozenge
for smoking cessation was
not significantly different
from the placebo group
during three months of

therapy.

Dependent variable:
categorical variable
(number of participants
who developed adverse
reactions between two

groups.

Chi-square test

The difference in mean of
laboratory data between
the 2 groups was not

significant.

Dependent variable:

continuous variable

Repeated measurement

ANOVA

The difference in mean of
laboratory data between
baseline, 1, and 3 months

was not significant

Dependent variable:

continuous variable

Repeated measurement

ANOVA

The difference in mean of
EQ-5D-5L between 2

groups was not significant

Dependent variable:

continuous variable

Repeated measurement

ANOVA
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The difference in mean of | Dependent variable: Repeated measurement
SF-6D between 2 groups | continuous variable ANOVA

was not significant

In addition, The P-values for all hypothesis tests were two-sided and statistical
significance was set at p < 0.05.

All statistical analyses were performed using SPSS software version 28.

5. Ethical consideration

This research study was conducted after the ethics committees of each
participant site (Lerdsin Hospital, Chest Institute, Phramongkutklao Hospital, Maharaj
Nakorn Chiang Mai Hospital, Paolo Memorial Phaholyothin Hospital, and Chulalongkorn
University) approved the study proposal and granted permission to enroll a patient
(appendix).

The main ethical principles to be considered in conducting this research study
were respect for persons, confidentiality, and beneficence /non-maleficence. The
study must be approved by the ethics committee of each study site before initiating

the study.

5.1 Respect for the person

Individuals were autonomous beings. They had the right to decide whether
they get involved in this research. This fact would be stated clearly in the interview
process. Informed consent would be provided for research participants. Before consent
was signed, the researcher would give details of the nature and purpose of the
research, the potential subjects, who would have access to the data, and the proposed

outcome. Participants would be given adequate time to consider their participation.
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5.2 Confidentiality
Participant information would protect the anonymity and privacy of the
respondents contributing to the confidentially of the responses. The data collection

form would not be named to ensure that confidentiality was truly protected.

5.3 Beneficence/Non-beneficence

Study follow-up, patient medical, and laboratory assessment were based on
the revised version of Thailand's the Tobacco Use Treatment Guidelines 2012 to ensure
that patients got standard care and were limited to examinations and blood tests. A
written guarantee would be given to the participants that the data collected would
remain confidential and that only the researcher and the statistician employed by the

researcher would have access to it.

5.4 Justice
This study will use the principle of probability sampling by using Computer-
generated random number lists. Hence every patient would have an equal chance to

be randomized into each group.



Table 6 Time Schedule

No

Step of
research

study

Aug

Dec

2016

Jan

April
2017

April

June

2017

July

Sep
2017

Sep

Dec

2017

Jan

Dec

2018

Jan

2019

Feb

2019

Pick up a
topic of
interest and
review
related

literature.

Developed
research

proposal

Proposal
presentation
and

correction

Ethical

approval

Data
collection
at study

sites

Data

analysis

Conclusion
and

discussion
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Chapter 4 Results

This study is a multicenter randomized, paralleled, double-blind, controlled
trial to investigate the efficacy and safety of Vlernonia cinerea (VC) lozenges for smoking
cessation in non-communicable disease patients (NCDs) compared to placebo at 4 and

12 weeks. In this study, we collected data from September 2017 to December 2021.

4.1. Baseline characteristics, history of smoking, history of quitting smoking
Initially, we planned to recruit 260 participants and equally divided them into
two groups. Nonetheless, because of the COVID-19 pandemic in 2019, which had a
significant effect on patient enrollment and follow-up, thus at the end of the study,
we could enroll 93 NCDs patients (Table 7) who were ready to quit smoking and
fulfilled the inclusion criteria to participate in the study then divided by Fagerstrom
Test for Nicotine Dependence (FTND) into two groups, less than 5 and equal to 5 and
above. Subsequently, block randomization was performed using the block of 4, divided
into VC lozenges and the placebo group. In the study group, there were 45 cases, while
in the control group, there were 48 cases. Four weeks after the intervention, 11 patients
(23%) lost followed up in the intervention group, while 15 cases (31%) in the control
group lost followed up. At 12 weeks, there were 6 (18%) and 7 (21%) participants lost,

followed up in the intervention and control groups, respectively (Figure 1).

Table 7 Number of participants in each setting

Setting Number of participants
Phramongkutklao Hospital at
Lerdsin Hospital 15
Chest Institute 10
Paolo Memorial Phaholyothin Hospital 9
Maharaj Nakorn Chiang Mai Hospital 6
Roenya Community Pharmacy a4
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Osotsala Community Pharmacy 2

The average age of participants in this study was 52.47+13.01 years. About 87%
were male. The average body weight and body mass index were 69.54+14.06 kg and
25.01+4.43 kg/m?, respectively. There were about 67% of the sample were married.
The most common educational background in this study was high school/ vocational
certificate (26.90%), Bachelor‘s degree (23.70%), and Junior high school (20.40%). The
participant’s average monthly income is around 20,000 baht; about half of the sample
had income between 10,000-24,999 baht. About 50% denied a history of alcohol

drinking, and 30% drank alcohol at least thrice weekly (Table 8).

The baseline characteristics of the two study participant groups did not differ
statistically significantly (p>0.05) except for the educational background (p=0.049). The
average age of the intervention group was 52.96+12.40 and 52.02+13.67 years for the
placebo group. Most participants were male (about 87%) in both groups. The average
body weight of the participants in the intervention g¢roup was 67.43+15.09 and
71.50+12.87 kg for the placebo group, and the body mass index was 24.71+4.71 kg/m?
and 25.29+4.17 kg/m?, respectively. About two-thirds of patients in the two groups
were married. The majority of the sample education is below the Bachelor's level.
Nearly half of the patients denied alcohol drinking. The participant’s average monthly

income is around 20,000 baht; most earn about 10,000-49,999 baht monthly (Table 9).



93 enrolled in the study

FIND < 5

/

L
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FTIND = 5

17 assigned to

VC lozenges

28 assigned to

VC lozenges

10 assigned to

placebo

38 assigned to

placebo

11 lost to

follow-up

15 lost to

follow-up

34 Complete

d-week treatment

33 Complete

d-week treatment

6 lost to

follow-up

28 Complete

12-week treatment

10 lost to

follow-up

18 Complete

24-week treatment

7 lost to

follow-up

26 Complete

12-week treatment

5 lost to

follow-up

21 Complete

24-week treatment

Figure 2 Randomization, Treatment, and Follow-up of the Patients.




Table 8 Baseline characteristic of all participants in the study

Weight, kg (median, [IQR])
Body mass index (kg/m?) (median, [IQR])
Marital status
Married (%)
Single (%)
Widow (%)
Divorced (%)
Education
Post-graduated (%)
Bachelor‘s degree (%)
High vocational certificate (%)
High school/ vocational certificate (%)
Junior high school (%)
Primary school (%)
Uneducated (%)
Occupation
Self-employed (%)
Merchant (%)
Retired (%)
Government officer (%)
Employee (%)
Unemployed (%)
Soldier (%)
Monk (%)

College student (%)

n=93
Age, year (median, [IQR]) 55 (44-62)
Sex
Male (%) 81 (87.10)
Female (%) 12 (12.90)

68.91 (61.00-76.00)
24.58 (22.62-27.04)

62 (66.70)
21 (22.60)
7 (7.50)
3 (3.20)

7 (7.50)
22 (23.70)
7 (7.50)
25 (26.90)
19 (20.40)
11 (11.80)
2 (2.20)

20 (21.50)
16 (17.20)
12 (12.90)
12 (12.90)
14 (15.10)
10 (10.80)
6 (6.50)
2 (2.20)
1(1.10)
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[IQR])
<5000 baht (%)
5000-9999 baht (%)
10000-24999 baht (%)
25000-49999 baht (%)
50000-99999 baht (%)
> 100000 baht (%)

> 3 days/week (%)
< 3 days/week (%)

The income per month, bath; (median,

History of alcohol drinking

No alcohol drinking (%)

(11832-29110)

20000

6 (6.50)
7 (7.50)
44 (47.30)
29 (31.20)
3 (3.20)
4 (4.30)

29 (31.20)
14 (15.10)
50 (53.80)

Table 9 Baseline characteristic of intervention and control group
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VC lozenges Placebo P-value
(n=45) (n=48)
Age, year (median, [IQR]) 56 (45-60) 54.5 (43.5-63) 0.957"
Sex 0.905
Male (%) 39 (86.67) 42 (87.5)
Female (%) 6 (13.33) 6 (12.5)
Weight, kg (median, [IQR]) 65.00 (57.00-77.00) | 69.76 (64.80-75.75) | 0.093
Body mass index (kg/m?) (median, [IQR]) 24.84 (20.94-27.24) | 24.83 (23.07-26.67) | 0.617"
Marital status 0.978?
Married (%) 30 (66.67) 32 (66.67)
Single (%) 11 (24.44) 10 (20.83)
Widow (%) 3(6.67) 4 (8.33)
Divorced (%) 1(2.22) 2(4.17)
Education 0.049*
Post-graduated (%) 5(11.11) 2 (4.17)
Bachelor‘s degree (%) 6 (13.33) 16 (33.33)
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High vocational certificate (%)
High school/ vocational certificate (%)
Junior high school (%)
Primary school (%)
Uneducated (%)
Occupation
Self-employed (%)
Merchant (%)
Retired (%)
Government officer (%)
Employee (%)
Unemployed (%)
Soldier (%)
Monk (%)
College student (%)
The income per month, bath; (median,
[IQRD)
<5000 baht (%)
5000-9999 baht (%)
10000-24999 baht (%)
25000-49999 baht (%)
50000-99999 baht (%)
> 100000 baht (%)
History of alcohol drinking
> 3 days/week (%)
< 3 days/week (%)
No alcohol drinking (%)

1(2.22)
14 (31.11)
10 (22.22)
8(17.78)

1(2.22)

11 (24.44)
7 (15.56)
7 (15.56)
6 (13.33)
5(11.11)
5(11.11)
4 (8.89)
1(2.22)
1(2.22)
20000
(10500-28980)
2 (4.44)
3 (6.67)
23 (51.11)
14 (31.11)
1(2.22)
2 (4.44)

13 (28.89)
8(17.78)
24 (53.33)

6(12.5)
11 (22.92)
9 (18.75)
3(6.25)

1 (2.08)

8 (16.67)
8 (16.67)
5(10.42)
6 (12.5)
8 (16.67)
5(10.42)
3 (6.25)
1(2.08)
2(4.17)
20000
(11916-30000)
4 (8.33)
4 (8.33)
21 (43.75)
15 (31.25)
2(4.17)
2(4.17)

16 (33.33)
6 (12.5)
26 (54.17)

0.969%

0.658"

0.936

'Man-Whitney U, “Fisher exact test
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4.2. Baseline history of smoking and history of quitting smoking

In our study, the age at which participants started smoking was 18.77+7.12
years. The youngest smoking age was 7 years old. The average duration of smoke for
samples was 33.45+14.76 years; more than half of them smoked longer than 30 years

(Table 10).

In this study, daily cigarette consumption was 16+8.02. About 60% smoked 10-
15 cigarettes daily, and 10% smoked more than 20. Half of our participants had a
history of quitting smoking, with an average number of attempts only once, mainly
using the cold turkey technique. The mean duration of quit smoking was 192.56+206.21
days. The shortest and longest quit smoke periods were 1 and 1460 days, respectively.
Around 40% of the sample with a history of quitting smoke developed withdrawal
symptoms, mostly anger. The most common reasons for recurrent smoking were stress,
social, feeling angry, and seeing other people smoke. The FTND test result for nicotine
dependence was 4.89+1.99 points. All participants have levels of nicotine addiction
classified as mild, moderate, and severe in about 30% for each category. Half of the
participants had psychosocial addiction. The average exhaled carbon monoxide level
in the study was 14.83+6.95 ppm. This study’s top reasons for quitting smoking were
health issues, quitting smoking for the family, and financial matters. About 31.20% of

patients in this study had close friends or family with smoking habits.

Table 10 Baseline history of smoking and history of quitting smoking of all participants

in the study
n=93
Age of start smoking (median, [IQR]) 18 (15-20)
No. of years smoked (median, [IQR]) 38 (24-44)
< 10 years (%) 8 (8.60)
11-20 years (%) 12 (12.90)
21-30 years (%) 20 (21.50)
> 30 years (%) 53 (57.00)




Type of cigarette use
Regular cigarette (%)
Self-rolled cigarette (%)
No. of cigarettes/day, (median, [IQR])
10-15 cigarettes/day (%)
16-20 cigarettes/day (%)
> 20 cigarettes/day (%)
History of quit attempt (%)
Cold turkey (%)
Medication
Other
Number of quit attempts (median,
[IQRD)
Duration of quit smoke, day; (median,
[IQR])
History of withdrawal symptoms (%)
Angry
Increase appetite
Loss of concentration
Anxiety
Nausea
Depression
Loss of energy
Fatigue
Insomnia
Somnolence
Past motivation for quitting smoking
Health
Family
Social

Finance

93 (100.00)
4 (4.30)
12 (10-20)
57 (61.30)
25 (26.90)
11 (11.80)
52 (55.90)
47 (90.40)
3 (5.80)
2 (3.80)
1(0-2)

188 (60-198)

40 (83.30)
34

= W U1 00
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N NN

33
20
10
12
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Health care

Fear of dead

Reason for recurrent smoke

Stress
Social

Alcohol drinking

Saw other people smoke

Just one puff
Feeling angry
Craving

FTND (median, [IQR])
0-3 points (%)
4-5 points (%)
> 6 points (%)

Psychosocial addiction

Yes (%)
No (%)

Exhaled carbon monoxide level, ppm

(median, [IQR])

Motivation for smoking cessation

Health
Finance
Social
Family
Health care
Fear of dead
Boring
Close people smoke
Yes (%)
No (%)

21

13

9

10

8

10

3

5 (3-6)

27 (29.00)
32 (34.40)
34 (36.60)

51 (54.80)
42 (45.20)
13 (10-17)

76
26
14
41
22
14

29 (31.20)
64 (68.80)

55
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There was no difference in the smoking history of subjects in the study group
and the control group at the start of the study except for the number of cigarettes
smoked per day. The age at which the subjects started smoking in the study sroup and
the control group were 18.89+7.37 and 18.67+6.95 years, respectively. The youngest
age to start smoking in the study group was ten years, and the control group was seven
years old. The duration of smoking was 33.42+14.61 years in the study group and
33.48+15.07 years in the control group. About 80% of the subjects in both groups
smoked for over 20 years. Two samples in each group used regular and self-rolled

cigarettes (Table 11).

The number of cigarettes smoked per day in the control group was significantly
higher than in the intervention group (P=0.048). The study group smoke about
14.07+6.12 cigarettes per day, and the control group used 17.79+9.16 cigarettes daily.
Approximately 4.44% and 18.75% of the study and control groups, respectively,
smoked more than 20 daily cigarettes. The level of nicotine addiction assessed using
the FTND test was 4.53+1.96 points in the study group and 5.23+1.98 points in the
control group. The study and control groups had 33.33% and 39.58% severe nicotine
addictions, respectively. About half of the participants in each group had psychosocial
addiction to smoking. In the intervention group, the exhaled carbon monoxide level
was 13.40+5.11 ppm, while in the control group, it was 15.94+7.10 ppm. There were
no statistical significance differences between the two groups. In this study, the most
common motivation to quit smoking in both the study group and the control group
were health problems, quitting smoking for the family, financial issues, and motivation
by healthcare providers. Patients close to people who smoked were 31.11% in the

intervention group and 31.25% in the control group.
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Table 11 Baseline history of smoking and history of quitting smoking of intervention

and control group

VC lozenges Placebo P-value
(n=45) (n=48)
Age of start smoking (median, [IQR]) 18 (15-20) 18 (15-20) 0.731"
No. of years smoked (median, [IQR]) 39 (24-40) 34 (22-45.4) 0.675"
< 10 years (%) 4 (8.89) 4(8.33)
11-20 years (%) 5(11.11) 7 (14.58)
21-30 years (%) 9 (20) 11 (22.92)
> 30 years (%) 27 (60) 26 (54.17)
Type of cigarette use 1.0007
Regular cigarette (%) 45 (100.00) 48 (100.00)
Self-rolled cigarette (%) 2 (4.44) 2(4.17)
No. of cigarettes/day, (median, [IQR]) 10 (10-20) 15 (10-20) 0.048*
10-15 cigarettes/day (%) 31 (68.89) 26 (54.17)
16-20 cigarettes/day (%) 12 (26.67) 13 (27.08)
> 20 cigarettes/day (%) 2 (4.44) 9 (18.75)
History of quit attempt (%) 27 (60) 24 (50) 0.333
Cold turkey (%) 25 (92.6) 22(92)
Medication 1(3.7) 2(8)
Other 1(3.7) 0
Number of quit attempts (median, 1(0-2) 1 (0-1.5) 0.524"
[IQR])
Duration of quit smoke, day; (median, 184 (45-197) 188 (75-199) 0.526"
[IQR])
History of withdrawal symptoms (%) 20 (44.44) 20 (41.67) 0.703?
Angry 17 17
Increase appetite 6 2
Loss of concentration 2 3
Anxiety 2 1
Nausea 1 0




58

Depression
Loss of energy
Fatigue
Insomnia
Somnolence
Past motivation for quitting smoking
Health
Family
Social
Finance
Health care
Fear of dead
Reason for recurrent smoke
Stress
Social
Alcohol drinking
Saw other people smoke
Just one puff
Feeling angry
Craving (%)
FTND (median, [IQR])
0-3 points (%)
4-5 points (%)
> 6 points (%)
Psychosocial addiction
Yes (%)
No (%)
Exhaled carbon monoxide level, ppm
(median, [IQR])
Motivation for smoking cessation

Health

16

N R O

(©) W =N O s N © NN O

2
5(3-6)
17 (37.78)
13 (28.89)
15 (33.33)

25 (55.60)

20 (44.40)
12 (10-15)

37

~N 00 N4 O o

A B~ OO0 W N O

1
5 (4-6.5)
10 (20.83)
19 (39.58)
19 (39.58)

26 (54.20)

22 (45.80)
14 (10-18)

38

0.147"

0.833

0.110?
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Finance 10 16
Social 9 5
Family 21 20
Health care 12 10
Fear of dead 7 7
Boring 1 1
Close people smoke 0.988
Yes (%) 14 (31.11) 15 (31.25)
No (%) 31 (68.89) 33 (68.75)

'Man-Whitney U, Fisher exact test
FTND: Fagerstrom Test for Nicotine Dependence

This study included 27 (60%) and 24 (50%) patients with a history of quitting
smoking enrolled in the study and control groups, respectively. The history of smoking
cessation between the two groups was not a statistically significant difference.
Nonetheless, the number of quit smoking in the intervention group (1.16+1.41) was
not a statistically significant difference when compared to the control group (1+1.26).
The average most extended abstinence period was 207.78+262.97 and 178.30+134.42
days in the study and control groups, respectively. For the methods used to quit
smoking, almost all participants used the cold turkey method. No patients in this study
had a history of using medication to quit smoking. The history of withdrawal symptoms
was not different between the two groups (The most common motivations for quitting
smoking in the past for the study and control groups were health problems, and for
the family, the exact cause at this time. The typical reason for patients to resume after

quitting included stress, social, feeling angry, and alcohol drinking.

4.3, Baseline past medical history and laboratory data

In this study, the most prevalent NCDs was hypertension (58.10%), which was
followed by dyslipidemia (34.40%) and diabetes (30.10%) (Table 12). Other conditions
include COPD, cardiovascular disease, allergic rhinitis, dyspepsia, cerebrovascular

disease, gout, and hyperthyroid.
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Table 12 Baseline past medical history of participants enrolled in the study

n=93
Underlying disease
Hypertension (%) 54 (58.10)
Diabetes (%) 28 (30.10)
Dyslipidemia (%) 32 (34.40)
Cardiovascular disease (%) 8 (8.60)
Cerebrovascular disease (%) 3 (3.20)
Allergic rhinitis (%) 5 (5.40)
Asthma (%) 2 (2.20)
COPD (%) 8 (8.60)
Dyspepsia (%) 4 (4.30)
Gout (%) 2 (2.20)
Hyperthyroid (%) 1(1.10)

The two groups ' past medical history was not significantly different statistically
(p>0.05). The most common NCD found in this study was hypertension (62.22% in the
intervention and 54.17% in the control group), followed by dyslipidemia (31.11% in
the intervention and 37.5% in the control group) and diabetes (35.56% in the
intervention and 25% in the control group). Other diseases include cardiovascular

disease, cerebrovascular disease, asthma, and COPD (Table 13).
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Table 13 Baseline past medical history of intervention and control group

VC lozenges Placebo P-value
(n=45) (n=48)
Underlying disease

Hypertension (%) 28 (62.22) 26 (54.17) 0.431
Diabetes (%) 16 (35.56) 12 (25) 0.267
Dyslipidemia (%) 14 (31.11) 18 (37.5) 0.517
Cardiovascular disease (%) 5(11.11) 3 (6.25) 0.477°
Cerebrovascular disease (%) 2 (4.44) 1(2.08) 0.609?
Allergic rhinitis (%) 2 (4.44) 3 (6.25) 1.000°
Asthma (%) 1(2.22) 1(2.08) 1.000°
COPD (%) 3(6.67) 5(10.42) 0.715°
Dyspepsia (%) 3 (6.67) 1(2.08) 0.351°
Gout (%) 2 (4.49) 0 (0.00) 0.231
Hyperthyroid (%) 1(2.22) 0 (0.00) 0.484°

'Man-Whitney U, Fisher exact test

Laboratory data results showed no statistically significant difference between
the two groups (p>0.05), except for lymphocyte count, which was higher in the

intervention group (Table 14).




Table 14 Baseline laboratory data of intervention and control group
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VC lozenges Placebo P-value
(n=45) (n=48)

FBS (mg/dl), (median, [IQR]) 115(110-119) 115 (109-118) 0.413*
BUN (mg/dl), (median, [IQR]) 11.46 (10.70-12.07) | 11.75(10.33-12.64) | 0.379*
SCr (mg/dl), (mean+SD) 1.00+0.19 0.95+0.26 0.317
eGFR [CKD-EPI] (mU/min/1.73 m?), 91.00 (74-101) 98.50 (88-107) 0.112
(median, [IQR])

Sodium (mEg/L), (median, [IQR]) 139.1 (138.2-139.9) | 138.9 (138.3-139.7) | 0.393'
Potassium (mEg/L), (mean+SD) 3.99+0.30 4.02+0.22 0.553
Chloride (mEg/L), (median, [IQR]) 102.1 (101.2-103) 101.7 (101-102.9) 0.379"
Bicarbonate (mEg/L), (median, 25.7 (24.9-26.5) 25.2 (24.4-25.9) 0.050"
[IQR])

Aspartate aminotransferase (U/L), 27.9 (24.4-29.8) 28.3 (26.2-30.2) 0.531"
(median, [IQR])

Alanine aminotransferase (U/L), 33.0 (24.0-35.3) 33.7 (29.8-36.7) 0.296"
(median, [IQR])

Hematocrit (%), (median, [IQR]) 40.5 (39.0-42.4) 40.2 (38.7-42.6) 0.606
Hemoglobin (g/dL), (median, 14.2 (13.5-14.9) 14.3 (13.6-15.4) | 0.509'
[IQRD)

RBC (x10%/uL), (median, [IQR]) 5.01 (4.69-5.29) 4.87 (4.55-5.28) 0.352"
MCV (fU), (median, [IQR]) 85.2 (83.2-88.5) 84.1 (82.9-86.3) 0.102*
MCH (pg), (median, [IQR]) 28.4 (27.4-29.7) 28.0 (27.3-28.8) 0.123*
MCHC (g/dL), (mean+SD) 33.12+0.87 33.11+0.72 0.939
WBC (x10%/uL), (median, [IQR]) 8.5 (7.6-8.5) 8.5 (8.5-8.6) 0.127"
Neutrophil (%), (median, [IQR]) 56 (53-58) 56 (55-60) 0.201"
Lymphocyte (%), (median, [IQR]) 34 (32-36) 32 (31-35) 0.038"
Eosinophil (%), (median, [IQR]) 4 (3-5) 4 (2-4) 0.216'
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Monocyte (%), (median, [IQR]) 6 (5-6) 6 (5-6) 0.863"
Basophil (%), (median, [IQR]) 0.5 (0.4-0.7) 0.5 (0.4-0.7) 0.779"

'Man-Whitney U

4.4 Effectiveness of VC lozenges for quitting smoking

The primary outcome for evaluating the efficacy of VC lozenge in this study
was continuous abstinence rates (CAR), defined as the percentage of participants
remaining continuously abstinent from visit 0 to weeks four and twelve. The secondary
outcomes included CAR at twenty-four weeks, the point prevalence abstinence (PAR),
defined as the percentage of self-report of stopping smoking in the previous seven
days before each visit.

4.4.1 Continuous Abstinence Rates

CAR in this study was determined as a self-report of stopping smoking from the
quit date (visit 0) to the assessment date plus carbon monoxide test < 10 ppm. In
week four, it was found that the trend of the CAR of VC lozenges was greater than that
of the control group (6 [18%] vs. 1 [3%]; odds ratio [OR] 6.86, [95% confidence interval
[Cl] 0.78-60.47]), but there was no significant statistical difference (P=0.083) (Table 15
and Figure 3). After adjusting with some potential confounders, there was still no
significance (OR 8.14, 95%Cl 0.41-162.03).

At the end of week 12 of taking the lozenges, there were four patients (14%)
who could quit smoking in the study group and one patient (4%) in the control group
(OR 3.84, 95% Cl 0.40-36.86). After 24 weeks of follow-up, only one patient in each
group quit smoking (OR 1.18, 95% Cl 0.07-20.26). Adjusted OR in weeks 12 and 24 also
were not significant.

Table 15 Continuous Abstinence Rates (CAR) throughout the 52 weeks of the study

Week CAR
4-week
- VC group (n=34) 6 (18.00%)
- Placebo (n=33) 1 (3.00%)




64

P-value 0.083

OR’ (95%Cl) 6.86 (0.78-60.47)
Adjusted OR™ (95%Cl) 8.14 (0.41-162.03)
12-week

- VC group (n=28) 4 (14.00%)

- Placebo (n=26) 1 (4.00%)
P-value 0.244

OR’ (95%Cl) 3.84 (0.40-36.86)
Adjusted OR™ (95%Cl) 0.94 (0.77-1.16)
24-week

- VC group (n=18) 1 (5.56%)

- Placebo (n=21) 1(4.76%)
P-value 0.911

OR’ (95%Cl) 1.18 (0.07-20.26)
Adjusted OR™ (95%Cl) 1.28 (N/A)
52-week

- VC group (n=4) 0 (0.00%)

- Placebo (n=8) 1 (12.50%)
P-value 0.999

OR’ (95%Cl) N/A
Adjusted OR™ (95%Cl) N/A

*Logistic regression

“Factors adjusted in the model included: age, sex, history of alcohol drinking, history
of quitting smoke, psychosocial addiction, closing with a smoker, age of starting
smoking, number of cigarettes used daily, exhaled CO level, FTND, and duration of

smoke.
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Figure 3 Continuous Abstinence Rates (CAR)

4.4.1.2 Continuous Abstinence Rates in participants who had mild-moderate

nicotine addiction (FTND score<b5)

At 4 weeks, in the sample who had FTND score < 5, the VC group's CAR trend
was found to be larger than the control group, but there was no statistical significance
(OR 6.00, 95%Cl 0.66-54.72; p=0.112) (Table 16). Moreover, the CAR of the study group
also tends to be higher than the control group at 12 weeks but without statistical
significance (OR 3.53, 95%Cl 0.35-35.16; p=0.282).

Table 16 Continuous Abstinence Rates (CAR) at 4 and 12 weeks in participants who
had FTND scores < 5

Week CAR
4-week
- VC group (n=25) 6 (19.35%)
- Placebo (n=20) 1 (3.57%)
P-value 0.112
OR’ (95%Cl) 6.00 (0.66-54.72)
12-week
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- VC group (n=21) 4 (19.05%)

- Placebo (n=16) 1 (6.25%)
P-value 0.282

OR’ (95%Cl) 3.53(0.35-35.16)

Logistic regression

4.4.1.3 Continuous Abstinence Rates in participants who had severe nicotine
addiction (FTND score>5)

No participants with severe nicotine addiction could stop smoking as CAR
criteria at both 4 and 12 weeks.

4.4.2 Point Prevalence Abstinence Rates

PAR in this study was determined as a self-report of stopping smoking in the
previous seven days before each visit, plus a carbon monoxide test < 10 ppm.
Compared to the control group, the PAR of VC lozenges was not significantly different
in week four (6% vs. 6%, OR 0.97, 95% ClI 0.14-7.79). Four patients (14%) in the study
group and five (20%) in the control group reached PAR criteria at the end of week 12
(OR 0.64, 95% Cl 0.15-2.70). PAR at 24 weeks showed no statistically significant
difference between the two groups (2% vs. 4%, OR 0.53, 95% Cl 0.08-3.31) (Table 17
and Figure 4). Similarly, at 52 weeks, PAR also showed no statistically significant
difference between the two groups. Additionally, there was no significance in adjusted
OR on weeks 4, 12, 24, and 52.

Table 17 Point prevalence abstinence rates (PAR) throughout the 24 weeks of the

study

Week PAR
4-week
- VC group (n=34) 2 (6.00%)
- Placebo (n=33) 2 (6.00%)
P-value 0.975
OR’ (95%Cl) 0.97 (0.14-7.79)
Adjusted OR™ (95%Cl) N/A
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12-week

- VC group (n=28) 4 (14.00%)

- Placebo (n=26) 5 (20.00%)
P-value 0.544

OR’ (95%Cl) 0.64 (0.15-2.70)
Adjusted OR™ (95%Cl) 0.92 (0.74-1.15)
24-week

- VC group (n=18) 2(11.11%)

- Placebo (n=21) 4 (19.05%)
P-value 0.498

OR’ (95%Cl) 0.53 (0.08-3.31)
Adjusted OR™ (95%Cl) N/A
52-week

- VC group (n=4) 2 (50.00%)

- Placebo (n=8) 1(12.50%)
P-value 0.184

OR’ (95%Cl) 7.00 (0.40-123.35)
Adjusted OR™ (95%Cl) N/A

“Logistic regression

“Factors adjusted in the model included: age, sex, history of alcohol drinking, history
of quitting smoke, psychosocial addiction, closing with a smoker, age of starting
smoking, number of cigarettes used daily, exhaled CO level, FTND, and duration of

smoke.
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Figure 4 Point prevalence abstinence rates (PAR)
4.4.1.2 Point Prevalence Abstinence Rates in participants who had mild-
moderate nicotine addiction (FTND score<5)
In participants with mild to moderate nicotine addiction, the PAR rate between
the intervention and control groups did not reach statistical significance at 4 and 12
weeks (Table 18).
Table 18 Point prevalence abstinence rates (PAR) at 4 and 12 weeks in participants

who had FTND scores < 5

Week PAR
4-week
- VC group (n=25) 2 (6.00%)
- Placebo (n=20) 2 (6.00%)
P-value 0.815
OR’ (95%Cl) 0.78 (0.10-6.11)
12-week
- VC group (n=21) 4 (14.00%)
- Placebo (n=16) 5 (20.00%)
P-value 0.982
OR’ (95%Cl) 1.02 (0.19-5.37)

Losgistic regression
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4.4.1.2 Point Prevalence Abstinence Rates in participants who had severe
nicotine addiction (FTND score>5)
At both 4 and 12 weeks, no volunteers had severe nicotine addiction and could
quit smoking by PAR criteria.
4.4.3 Participants who could reduce the number of cigarettes used per day
Four weeks after the intervention, the number of patients who can reduce by
at least one cigarette per day was 19 (56%) in the intervention group and 20 (61%) in
the control group (OR 0.82, 95% Cl 0.31-2.18). After week 12, thirteen patients (45%) in
the intervention group and twelve (48%) in the control group could reduce the number
of cigarettes used per day (OR 0.88, 95% Cl 0.30-2.57). At 24 weeks, there was no
statistically significant difference between the two groups regarding patients who can
reduce by at least one cigarette per day (50% vs. 3.8.1%, OR 1.62; 95% Cl| 0.45-5.82)
(Table 19 and Figure 5). The adjusted OR for weeks 4, 12, and 24 was also insignificant.
Table 19 Participants who could reduce the number of cigarettes used per day

throughout the 24 weeks of the study

Week Participants who could reduce

cigarette daily

4-week

- VC group (n=34) 19 (56%)

- Placebo (n=33) 20 (61%)

P-value 0.695

OR’ (95%Cl) 0.82 (0.31-2.18)

Adjusted OR™ (95%Cl) 0.81 (0.25-2.63)

12-week

- VC group (n=28) 13 (45%)

- Placebo (n=26) 12 (48%)

P-value 0.816

OR’ (95%Cl) 0.88 (0.30-2.57)

Adjusted OR™ (95%Cl) 0.97 (0.84-1.12)

24-week
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- VC group (n=18) 9 (50%)

- Placebo (n=21) 8 (38.1%)
P-value 0.456

OR’ (95%Cl) 1.62 (0.45-5.82)
Adjusted OR™ (95%CI) 0.96 (0.81-1.13)
52-week

- VC group (n=4) 0 (0.00%)

- Placebo (n=8) 3 (37.5%)
P-value 0.999

OR’ (95%Cl) N/A
Adjusted OR™ (95%Cl) N/A

*Logistic regression

“Factors adjusted in the model included: age, sex, history of alcohol drinking, history
of quitting smoke, psychosocial addiction, closing with a smoker, age of starting
smoking, number of cicarettes used daily, exhaled CO level, FTND, and duration of

smoke.

Participants who could reduced cigarette daily

~
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o

v
o

N
o
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Percent of participants who could reduced No of
cigarette daily

4-week 12-week 24-week 52-week
Figure 5 Participants who could reduce the number of cigarettes used per day
4.4.4 Number of cigarettes smoked per day
The number of cigarettes smoked per day was obtained from the interview. At

the end of the intervention period (12 weeks), it was found that participants in both
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groups had a reduced number of cigarettes smoked per day when compared to
baseline. In the intervention group, the number of cigarettes smoked per day
decreased by 6.86 (the maximum decrease number was 30 cigarettes per day). There
was a reduction in daily cigarette consumption by 9.73 (the maximum decrease
number was 30 cigarettes per day) in the control group. However, there was no
statistical difference between a change in the number of cigarettes smoked per day
between the intervention group and the control group (P=0.271) (Table 20).

When comparing the number of cigarettes smoked per day between groups at
four weeks, in the intervention group, the number of cigarettes smoked per day was
6.64+6.29 and 11.45+10.71 in the placebo group. There was a statistically significant
difference between the two groups (P=0.045). In addition, at twelve weeks, the number
of cigarettes smoked per day by the intervention group was 7.14+6.56, compared to
10.15+£11.68 in the control group. Still, the two groups had no statistical difference
(P=0.611).

Table 20 Number of cigarettes smoked per day changed from the start of the study

to the end of the study between the intervention and control group.

Number of cigarettes smoked per day | Mean no. of | P-value!
Baseline 4-weeks 12-weeks cigarettes
smoked per
day changed
from the
baseline
VC 14.00+£6.66 | 7.00+6.48 7.14+6.56 -6.86 0.271
(n=28)
Control 19.88+10.93 | 10.77+£11.06 | 10.15+11.68 -9.73
(n=26)

1repea‘ted measurement ANOVA
4.4.5 Exhaled carbon monoxide level
This study's exhaled carbon monoxide level was obtained from the

Smokerlyzer® device. After 12 weeks, compared to baseline, it was shown that
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participants in both groups had lower exhaled carbon monoxide levels. The exhaled
carbon monoxide level dropped by 5.89+6.18 ppm in the intervention group. Exhaled
carbon monoxide levels in the control group were decreased by 8.58+7.70 ppm.
However, there was no statistically significant difference between the intervention and
control groups regarding a change in the level of carbon monoxide exhaled (P=0.179)
(Table 21).

At four weeks, the exhaled carbon monoxide level was 6.76+5.06 ppm in the
intervention group and 10.67+8.07 cigarettes in the placebo group. Between the two
groups, there was a statistically significant difference (P=0.028). At twelve weeks, the
intervention group had exhaled carbon monoxide level of 7.21+5.37 ppm versus
10.04+9.68 ppm in the control group, although there was no statistically significant
difference between the two groups (P=0.566).

Table 21 Exhaled carbon monoxide levels changed from the start of the study to

the end of the study between the intervention and control groups.

Exhaled carbon monoxide level Mean exhaled | P-valuel

Baseline 4-weeks 12-weeks carbon
monoxide level

changed from

baseline
VC 13.21+5.70 | 7.07+£5.17 7.21+5.37 -6.00 0.464
(n=28)
Control 17.65+8.31 | 10.27+£8.59 | 10.04+9.68 -7.62
(n=26)

1repea‘ted measurement ANOVA

4.5 Safety of VC lozenges for quitting smoking

4.5.1 Adverse events

Adverse events in this study refer to adverse medical events that occurred in
subjects who received VC lozenges or placebo, both predictable and unpredictable,

and do not necessarily have to be the direct cause or in connection with VC lozenges.
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Using a patient interview and volunteer reporting, this study followed up on adverse
events during a 12-week lozenges exposure.

No serious adverse events were reported during the use of the VC lozenges.
The adverse events that caused subjects to withdraw before the end of the study were
one case of myocardial infarction and gastrointestinal cancer in the study group and
one case of stroke in the control group. All of these serious adverse events were not
related to the study drug.

The most common adverse events in the study group were tongue numbness
(46.67%), dry mouth (26.67%), and anorexia (20%). Among the control group's most
frequent adverse events were tongue numbness (29.17%), dry mouth (22.92%), and
anorexia (14.58%). No statistically significant differences in adverse events between the
study and control groups were found (Table 22).

Table 22 Incidence of adverse events in the VC group and placebo group through

12 weeks of treatment

Adverse Drug VC Group Placebo group P-value!
Reactions (n=45) (n=48)
Tongue numbness (%) 21 (46.67) 14 (29.17) 0.195
Dry mouth (%) 12 (26.67) 11 (22.92) 0.863
Anorexia (%) 9 (20) 7(14.58) 0.794
Dizziness (%) 7 (15.56) 5(10.42) 0.562
Dry throat (%) 0 (0) 4 (8.33) 1.000
Headache (%) 4 (8.89) 3 (6.25) 1.000
Insomnia (%) 2 (4.44) 2(4.17) 1.000
Nausea (%) 2 (4.44) 2(4.17) 1.000
Somnolence (%) 1(2.22) 0(0) 1.000
Stomachache (%) 0 (0) 1 (2.08) 1.000
Myalgia (%) 0 (0) 1(2.08) 1.000
Palpitation (%) 1(2.22) 0 (0) 1.000

'Fisher exact test
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When analyzed, adverse events separately between visit 1 (4 weeks) and visit
2 (12 weeks), at 1 month, tongue numbness (44.12%), dry mouth (23.53%), anorexia
(11.76%), and dizziness (11.76%) were the most frequent adverse effects in the study
group. The most typical adverse effects in the control group were tongue numbness
(24.24%), dry mouth (21.21%), and dry throat (15.15%). Tongue numbness was
developed in the VC group more than placebo with statistical significance (p=0.01), but
participants in the placebo group developed dry throat more than the VC group (0.046)
(Table 23).
Table 23 Incidence of adverse events in the VC group and placebo group on 4

weeks of treatment

Adverse Drug VC Group Placebo group P-value'
Reactions (n=34) (n=33)
Tongue numbness (%) 15 (44.12) 8 (24.24) 0.01
Dry mouth (%) 8 (23.53) 7(21.21) 0.638
Anorexia (%) 4(11.76) 3(9.09) 0.693
Dizziness (%) 4(11.76) 1(3.03) 0.180
Dry throat (%) 0 (0) 5(15.15) 0.046
Headache (%) 2(5.88) 2 (6.06) 1.000
Insomnia (%) 2 (5.88) 2 (6.06) 1.000
Nausea (%) 0 (0) 2 (6.06) 0.486
Somnolence (%) 1(2.949) 0(0) 0.486
Myalgia (%) 0 (0) 1(3.03) 1.000

'Fisher exact test

At 3 months, the study group's most common side effects were tongue
numbness (21.43), anorexia (17.86%), and dry mouth (14.28%). The most frequent side
effects in the control group were tongue numbness (23.08%), dry mouth (15.38%),
anorexia (15.38%), and dizziness (15.38%). There were no statistically significant
differences in the incidence of adverse events between the study and control groups

(Table 24).



Table 24 Incidence of adverse events in the VC group and placebo group on 12

weeks of treatment
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Adverse Drug VC Group Placebo group P-value'
Reactions (n=28) (n=26)
Tongue numbness (%) 6 (21.43) 6 (23.08) 0.473
Dry mouth (%) 4(14.28) 4 (15.38) 0.627
Anorexia (%) 5(17.86) 4 (15.38) 1.000
Dizziness (%) 3(10.71) 4 (15.38) 0.592
Headache (%) 2(7.17) 1(3.85) 1.000
Nausea (%) 2(7.17) 0(0) 0.473
Palpitation (%) 1(3.57) 0(0) 1.000

'Fisher exact test

4.5.2 Laboratory examination results before and after intervention in the VC

group and the placebo group

When compared between before and after intervention through weeks twelve,

most laboratory data were not changed significantly except fasting blood sugar which

increased by about 14 mg/dl (P=0.007), blood urea nitrogen increased by about 1.4

mg/dl (P<0.001), potassium increased by about 0.09 mEg/L (P=0.002), aspartate

aminotransferase decreased 8U/L (P<0.001), alanine aminotransferase decreased 9U/L

(P<0.001), hematocrit increased by 2% (P<0.001), red blood cell increased about

0.07x10%/pL (P=0.002), white blood cell about 732 x103/uL (P=0.005), neutrophil

increased by about 5% (P<0.001), and lymphocyte decrease by about 4% (P<0.001)

(Table 25).

Table 25 Laboratory results at baseline and after intervention at 4 and 12 weeks in

the VC group (n=28)

Laboratory Baseline 4 weeks 12 weeks P-value’
Systolic blood pressure (mmHg) 129+16 130+14 131+16 0.802
Diastolic blood pressure (mmHg) 78+11 77+11 76+9 0.549
Heart rate (beat/minute) 80+12 78+11 81+12 0.309
Fasting blood sugar (mg/dl) 114+15 123+25 128+25 0.007
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Blood urea nitrogen (mg/dl)
Serum creatinine (mg/dl)
Estimated glomerular filtration rate
[CKD-EPI] (mU/min/1.73 m?)
Sodium (mEagy/L)

Potassium (mEg/L)

Chloride (mEg/L)

Bicarbonate (mEg/L)

Aspartate aminotransferase (U/L)
Alanine aminotransferase (U/L)
Hematocrit (%)

Hemoglobin (g/dL)

Red blood cell (x10%/uL)

Mean corpuscular volume (fl)
Mean corpuscular hemoglobin (pg)
Mean corpuscular hemoglobin
concentration (g/dL)

White blood cell (x10°/uL)
Neutrophil (%)

Lymphocyte (%)

Eosinophil (%)

Monocyte (%)

Basophil (%)

11.5£2.2
1.00+0.20
87.89+20.78

139+2
4.14+0.28
101.8+1.8
25.9+2.0
2745
29+9
40+3
14.1+1.3
5.13+0.63
84+10
28+4
33+1

8120+1448
55+8
34+7
4+2
6+1
0.5+0.3

12.1+1.6
1.00+0.20
88.21+£20.49

139+2
4.01+0.34
102.3+2.4

13.8+1.2
4.94+0.68
85+10
28+3
33+1

8024+1370
58+8

12.9+1.2
1.03+0.19
86.54+17.76

139+1
4.23+0.18
102.3+1.2
26.1+1.8

14.0+1.2
5.20+0.66
83+9
27+3
33+1

8843+1388
60+7
307
4+2
6+1
0.5+0.2

<0.001
0.667
0.745

0.713
0.002
0.321
0.158
<0.001
<0.001
<0.001
0.325
0.002
0.28
0.376
0.285

0.005
<0.001
<0.001

0.588

0.552

0.261

1repea‘ted—measurement ANOVA

4.5.3 Laboratory examination results before and after intervention between the

VC and the placebo group

When comparing laboratory data at baseline through twelve weeks between

the intervention and control group, all laboratory examinations showed no statistically

significant difference except mean corpuscular volume (P=0.034) and white blood cell

(P<0.001) (Table 26).
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Table 26 Laboratory results at baseline and after intervention at 4 and 12 weeks in

the VC group (n=28)

Laboratory Baseline 4 weeks 12 weeks P-value'
Systolic blood pressure (mmHg) 0.076
VC group (n=28) 129+16 130+14 131+16
Placebo group (n=26) 140+15 135+13 135+8
Diastolic blood pressure (mmHg) 0.561
VC group (n=28) 78+11 77+11 76+9
Placebo group (n=26) 82+9 80+10 78+8
Heart rate (beat/minute) 0.408
VC group (n=28) 80+12 78+11 81+12
Placebo group (n=26) 83+9 80+7 81+7
Fasting blood sugar (mg/dl) 0.066
VC group (n=28) 114+15 123125 128+25
Placebo group (n=26) 122438 130+48 118+17
Blood urea nitrogen (mg/dl) 0.136
VC group (n=28) 11.542.2 12.1+1.6 12.9+1.2
Placebo group (n=26) 11.7+2.5 12.0+2.0 11.9+2.5
Serum creatinine (mg/dl) 0.308
VC group (n=28) 1.00+0.20 1.00+0.20 1.03+0.19
Placebo group (n=26) 0.89+0.19 0.96+0.22 0.96+0.17
Estimated glomerular filtration rate 0.314
[CKD-EPI] (mU/min/1.73 m?)
VC group (n=28) 87.89+20.78 88.21+20.49 86.54+17.76
Placebo group (n=26) 96.42+12.36 90.96+18.47 90.15+16.29
Sodium (mEg/L) 0.838
VC group (n=28) 139+2 139+2 139+1
Placebo group (n=26) 138+2 138+2 138+3
Potassium (mEg/L) 0.969
VC group (n=28) 4.14+0.28 4.01+0.34 4.23+0.18
Placebo group (n=26) 4.12+0.26 4.00+0.21 4.21+0.20
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Chloride (mEg/L)

VC group (n=28)

Placebo group (n=26)
Bicarbonate (mEg/L)

VC group (n=28)

Placebo group (n=26)
Aspartate aminotransferase (U/L)
VC group (n=28)

Placebo group (n=26)

Alanine aminotransferase (U/L)
VC group (n=28)

Placebo group (n=26)
Hematocrit (%)

VC group (n=28)

Placebo group (n=26)
Hemosglobin (g/dL)

VC group (n=28)

Placebo group (n=26)

Red blood cell (x10°/uL)

VC group (n=28)

Placebo group (n=26)

Mean corpuscular volume (fl)
VC group (n=28)

Placebo group (n=26)

Mean corpuscular hemoglobin (pg)
VC group (n=28)

Placebo group (n=26)

Mean corpuscular hemoglobin
concentration (g/dL)

VC group (n=28)

Placebo group (n=26)

101.8+1.8
101.0£3.0

25.9+2.0
24.9+1.7

2949
40+37

40+3
41+4

14.1+1.3
14.3+1.4

5.13+0.63
4.85+0.62

84+10
84+2

28+4
28«1

102.3+2.4
101.5+1.9

25.4+1.8
24.8+1.7

13.8+1.2
13.9+1.2

4.94+0.68
4.95+0.44

102.3+£1.2
101.8+2.3

26.1+1.8
24.9+1.6

18+5
1743

14.0+1.2
13.9+0.8

5.20+0.66
5.13+0.54

33+1
33+1

0.802

0.509

0.666

0.136

0.467

0.330

0.074

0.034

0.326

0.625
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White blood cell (x10°/uL)
VC group (n=28)
Placebo group (n=26)
Neutrophil (%)

VC group (n=28)
Placebo group (n=26)
Lymphocyte (%)

VC group (n=28)
Placebo group (n=26)
Eosinophil (%)

VC group (n=28)
Placebo group (n=26)
Monocyte (%)

VC group (n=28)
Placebo group (n=26)
Basophil (%)

VC group (n=28)
Placebo group (n=26)

8120+1448
9247+2160

5548
59+6

0.5+0.3
0.6+£0.6

8024+1370
8392+1370

0.6+0.2
0.6+0.4

8843+1388
8572+1080

60+7
60+4

30+7
30+4

a+2

a+2

6+1

0.5+0.2
0.5+0.2

0.001

0.074

0.089

0.361

0.789

0.627

'reapeated measurement ANOVA

4.6 Withdrawal symptoms

During 12 weeks of intervention, the most common withdrawal symptoms in

the study group were craving (86.67%), anger (64.44%), and increased appetite

(60.00%). Among the control group's most frequent withdrawal symptoms were craving

(81.25%), increased appetite (50.00%), and anger (47.92%). There were no statistically

significant differences in withdrawal symptoms between the study and control groups

(Table 27).
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Table 27 Incidence of withdrawal symptoms in the VC group and placebo group

through 12 weeks of treatment

Withdrawal VC group Placebo group P-value’
symptoms (n=45) (n=48)
Craving 39 (86.67) 39 (81.25) 0.739
Increased appetite 27 (60.00) 24 (50.00) 0.803
Anger 29 (64.44) 23 (47.92) 0.338
Restlessness 25 (55.56) 19 (39.58) 0.236
Anxiety 22 (48.89) 16 (33.33) 0.230
Lack of 22 (48.89) 16 (33.33) 0.479
concentration
Insomnia 24 (53.33) 19 (39.58) 0.326
Depress 12 (26.67) 11 (22.92) 0.797

Fisher exact test

When withdrawal symptoms were examined individually at visits 1 and 2 (4 and

12 weeks), in the study group, craving (64.70%), anger (44.12%), and an increase in

appetite (44.12%) were the most prevalent withdrawal symptoms at 1 month. The

most prevalent withdrawal symptoms in the control group included craving (66.67%),

increased appetite (48.48%), and anger (39.39%). Between the study and control

groups, there were no statistically significant differences in withdrawal symptoms

(Table 28).

Table 28 Incidence of withdrawal symptoms in the VC group and placebo group at

4 weeks of treatment

Withdrawal VC group Placebo group P-value®
symptoms (n=34) (n=33)
Craving 22 (64.70) 22 (66.67) 0.730
Increased appetite 15 (44.12) 16 (48.48) 1.000
Anger 15 (44.12) 13 (39.39) 0.430
Restlessness 14 (41.18) 10 (30.30) 0.273
Anxiety 13 (38.23) 9 (27.27) 0.268
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Lack of 10 (29.41) 10 (30.30) 1.000

concentration

Insomnia 15 (44.12) 12 (36.36) 0.414

Depress 7 (20.59) 7(21.21) 1.000

Fisher exact test

At 12 weeks, the most common withdrawal symptoms in the study group were
craving (60.71%), anger (50.00%), lack of concentration (42.86%), and increased
appetite (42.86%). In the control group, craving (65.38%), anger (38.46), and restlessness
(34.62%) were the most common withdrawal symptoms. There was no statistically
significant difference in withdrawal symptoms between the study and control groups
(Table 29).

Table 29 Incidence of withdrawal symptoms in the VC group and placebo group at

12 weeks of treatment

Withdrawal VC group Placebo group P-value®
symptoms (n=28) (n=26)
Craving 17 (60.71) 17 (65.38) 1.000
Increased appetite 12 (42.86) 8 (30.77) 0.330
Anger 14 (50.00) 10 (38.46) 0.313
Restlessness 11 (39.28) 9 (34.62) 0.746
Anxiety 9 (32.14) 7(26.92) 0.743
Lack of 12 (42.86) 6 (23.08) 0.103
concentration
Insomnia 9 (32.14) 7(26.92) 0.743
Depress 5(17.86) 4 (15.38) 1.000

'Fisher exact test

4.7 Compliance
This study assessed adherence by pill counting and reviewing a diary in which
participants had to record about lozenges used. The patients who used at least 80%

of lozenges were considered to have good compliance. The compliance rate between
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the VC and placebo groups did not have a statistically significant difference at four and
twelve weeks (P=0.189 and 0.115, respectively).

At week four, the average compliance in the intervention group was 77.64%.
There were 20 (58.82%) patients in this group, with a compliance rate of at least 80%.
In the placebo g¢roup, the average compliance was 80.97%. Twenty-six (81.25%)
patients in the placebo group had a compliance rate of 80% or higher (Table 30).

In week twelve, the intervention group had an average compliance rate of
about 70.29%. Eleven patients (37.8%) in the intervention group had a compliance rate
of 80% or higher. The average compliance in the placebo group was 75.81%. There
were 15 (60%) patients in the placebo group with a compliance rate of at least 80%.
Table 30 The compliance rate at four and twelve weeks of the intervention and

control group

Weeks VC group Placebo group P-value
4 weeks 77.64% 80.97% 0.189
12 weeks 70.29% 75.81% 0.115

4.7.1 CAR in participants who had a good compliance rate (=80%)

By week four, in participants with a compliance rate of at least 80%, the CAR
of the VC group was trending higher than that of the control group. However, there
was no statistically significant difference in CAR between the study and control groups
(OR 8.33, 95%Cl 0.89-78.31; p =0.064) (Table 31). In addition, there was no statistically
significant difference between the study group and the control group in CAR in the

sample with a good compliance rate at 12 weeks.

Table 31 CARrate at 4 and 12 weeks in participants who had good compliance

Week CAR

d-week

- VC group (n=20)
- Placebo (n=26)
P-value

OR’ (95%Cl)

5 (25.00%)
1 (3.85%)
0.064
8.33 (0.89-78.31)

12-week
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- VC group (n=13) 1 (7.69%)
- Placebo (n=13) 0 (0.00%)
P-value 0.999
OR’ (95%Cl) N/A

Logistic regression

4.7.2 PAR in participants who had a good compliance rate (=80%)

There was no statistically significant difference in PAR between the study and
control groups after weeks four and twelve in subjects with compliance rates of at

least 80% (Table 32).

Table 32 PARrate at 4 and 12 weeks in participants who had good compliance

Week PAR
4-week
- VC group (n=20) 1 (5.00%)
- Placebo (n=26) 2 (7.69%)
P-value 0.716
OR’ (95%Cl) 0.63 (0.05-7.50)
12-week
- VC group (n=13) 1 (7.69%)
- Placebo (n=13) 2 (15.38%)
P-value 0.365
OR’ (95%Cl) 0.30 (0.02-4.06)

Logistic regression

4.7.3 Adverse event in participants who had good compliance rate (=80%)

At 4 and 12 weeks, there was no statistically significant difference in all adverse
events between the study group and the control group in subjects who had
compliance rates of at least 80%, except tongue numbness at 1 month, which

developed higher in the VC group than the placebo group (p=0.028).
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4.7.4 Withdrawal symptoms in participants who had a good compliance rate

(>80%)

In participants with compliance rates of at least 80%, there was no statistically
significant difference in any withdrawal symptoms at 4 or 12 weeks between the study

group and the control group.

4.8 Quality of life

The participants’ quality of life in this study was assessed by three health-
related quality of life tools, EQ-5D-5L, EQ-VAS, and SF12v2.

4.8.1 Quality of life scores and quality of life comparisons from the SF-12v2

questionnaire

Table 33 presents the mean scores of quality of life across eight dimensions
from the SF-12v2 questionnaire assessed before and at one and three months after
the intervention in the study and control groups. Including the physical component
summary (PCS) and mental component summary (MCS) values obtained by calculating
scores for the eight dimensions from the SF-12v2 questionnaire. When comparing the
changes in quality of life scores before and after the intervention in the experimental
and control groups, It was found that there was no statistically significant difference in
terms of general health (GH) (P=0.817), physical functioning (PF) (P=0.688), role
limitation due to physical problems (RP) (P=0.423), role limitation due to emotional
problems (RE) (P=0.523), bodily pain (BP) (P=0.385), mental health (MH) (P=0.251), and
vitality (VT) (P=0.816). However, for social functioning (SF), there was a statistically
significant difference in comparing changes in quality of life scores before and after the
intervention between the experimental and control groups (P=0.011). In addition, when
the scores from all eight dimensions were calculated into the PCS and the MCS, the
change in the quality of life scores before and after the intervention was no difference
between the experimental and control groups. The SF-12v2 was used to create the
SF-6D for this study. There was a statistically significant difference in comparing changes
in SF-6D scores before and after the intervention between the experimental and

control groups (P=0.015).
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Table 33 Mean and standard deviation (SD) of quality of life from the SF-12v2

questionnaire assessed at 1 and 3 months pre- and post-intervention and comparing

changes in pre- and post-intervention quality of life scores between the experimental

and control groups.

SF-12v2 Baseline 4-weeks 12-weeks P-value'

(mean+SD) | (mean#SD) | (meanzSD)

GH 0.817

- VC group (n=28) 54.64+24.68 | 55.00+22.11 | 61.43+21.12

- Placebo group (n=26) 4577+28.06 | 48.46+20.04 | 55.38+22.49

PF 0.688

- VC group (n=28) 73.21+27.16 | 79.46+2891 | 80.36+27.52

- Placebo group (n=26) | 74.04+22.89 | 85.58+23.64 | 80.77+30.26

RP 0.423

- VC group (n=28) 84.82+21.61 | 83.93+21.74 | 76.78+24.23

- Placebo group (n=26) | 77.40+25.00 | 84.13+22.24 | 74.52+24.62

RE 0.523

- VC group (n=28) 84.38+26.05 | 87.05+19.98 | 78.57+20.93

- Placebo group (n=26) 81.73+21.86 | 89.90+17.33 | 82.21+27.20

BP 0.385

- VC group (n=28) 83.04+28.91 | 83.04+24.58 | 83.04+23.62

- Placebo group (n=26) 81.73+29.63 | 86.54+23.70 | 77.88+30.27

MH 0.251

- VC group (n=28) 74.45+16.48 | 75.00+13.61 | 70.54+17.75

- Placebo group (n=26) 71.63+19.22 | 77.88+17.07 | 74.52+18.87

VT 0.816

- VC group (n=28) 56.25+21.11 57.14+16.47 57.14+27.94

- Placebo group (n=26) 60.58+22.55 | 58.65+25.44 | 63.46+24.73

SF 0.011

- VC group (n=28) 88.39+15.93 | 83.03+19.31 | 73.21+29.60

- Placebo group (n=26) 78.84+28.89 | 77.88+29.43 | 84.62+24.57
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PCS 0.428
- VC group (n=28) 47.28+7.55 47.95+7.05 49.09+7.16
- Placebo group (n=26) 46.02+8.04 48.10+7.55 46.84+8.90
MCS 0.051
- VC group (n=28) 51.92+8.08 51.38+7.65 47.82+£7.58
- Placebo group (n=26) 50.26+9.30 51.62+8.27 51.62+9.56
SF-6D 0.015
- VC group (n=28) 0.793+0.101 0.794+0.123 0.738+0.130
- Placebo group (n=26) 0.757+£0.119 | 0.803+0.137 | 0.782+0.137

'repeated measurement-ANOVA

4.8.2 Quality of life scores and quality of life comparisons from the EQ-5D-5L

and EQ-VAS questionnaire

The results of the EQ-5D-5L and EQ-VAS questionnaires used to measure the

quality of life in the study and control groups before, at one, and three months after

the intervention are shown in Table 34. There was no statistically significant difference

in the EQ-5D-5L index and EQ-VAS score between the experimental and control groups

when comparing the changes in quality of life levels before and after four and twelve

weeks of the intervention (P=0.298 and 0.995, respectively).

Table 34 Mean and standard deviation (SD) of quality of life from the EQ-5D-5L and

EQ-VAS questionnaire assessed at 1 and 3 months pre- and post-intervention and

comparison of changes in pre- and post-intervention quality of life scores between

the experimental and control groups.

Baseline 4-weeks 12-weeks P-value'
(meantSD) | (mean+SD) | (mean%SD)
EQ-5D index 0.298
- VC group (n=28) 0.914+0.111 | 0.965+0.059 | 0.977+0.050
- Placebo group (n=26) 0.896+0.138 | 0.942+0.146 | 0.928+0.151
EQ-VAS 0.995
- VC group (n=28) 0.70+0.09 0.76+0.09 0.77+0.09
- Placebo group (n=26) 0.64+0.15 0.70+0.12 0.71+0.13




'repeated measurement-ANOVA
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Chapter 5 Discussion

This study is a multicenter randomized, paralleled, double-blind, controlled
trial to investigate the efficacy and safety of Vernonia cinerea (VC) lozenges for smoking
cessation in non-communicable disease (NCDs) patients compared to placebo at 4 and
12 weeks. We enrolled 93 NCDs patients who were ready to quit smoking and then
divided them by Fagerstrom Test for Nicotine Dependence (FTND) into two groups,
more than 5 and equal to 5 and below. Subsequently, block randomization was
performed using the block of 4, divided into VC lozenges and the placebo group. In

the study group, there were 45 cases, while in the control group, there were 48 cases.

5.1 Patients’ baseline characteristics

In this study, the average age of participants was 55 years old, and about 87
percent were male. This information is consistent with the survey data of the National
Statistical Office in 2017 (102), which found that the Thai population aged 15 years and
over smoked 10.7 million people (19.1%). The 45-59 age group had the second-highest
smoking rate, and the smoking rate among males was 37.7% which is higher than that
of females (1.7%). According to the survey results, education level is inversely
proportional to smoking behavior (102). People with low education have a higher
smoking rate than people with higher education. In our study, about 60% of smokers
had an educational level of high school or lower.

Survey data from the National Statistical Office in 2017 (102) found that the
Thai population started smoking for the first time at an average age of 18, and the
youngest age to start smoking was 7 years old. Our participants in both groups began
smoking at 18 years old, the youngest age to start smoking in the study group was 10
years, and the control group was 7 years old.

About 70.0% of those who regularly smoke, smoke 1-10 cigarettes daily (102).
In our study, the average number of cigarettes smoked daily was 16+8.02. Our study
group smoked about 14.07+6.12 cigarettes per day, and the control group used

17.79+9.16 cigarettes daily, which are statistically significant differences between
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groups because about 20% in the control group smoked more than 20 cigarettes per
day while there were only 4% in the intervention group. When considering the history
of quitting smoking among regular smokers, it was found that 43.0% said they never/did
not want to quit, 36.7% had thought about it but never tried to stop, and only 1 in 5
(20.3%) ever tried to quit smoking, among those who had tried to quit smoking, 64%
had tried to quit smoking 1-2 times (102). In this study, about 56% of patients tried to
quit smoking in the past. The median number of quit attempts in both groups was one
time. The primary method used by smokers to quit smoking was self-cessation (cold
turkey) (68.6%), followed by a continuous reduction in the number of cigarettes (24.3%)
(102). About 90% of participants in our study who had a history of quitting smoking
used the cold turkey method, and less than 10% had used the medication for smoking
cessation.

The baseline data of the two groups of subjects were not different, including
some factors that may affect smoking cessation rates. Several studies have found that
married status contributes to smoking cessation rates (103) (104) (105) (69) (66.7% of
the subjects in our study were married). An analysis of the effect of nicotine gum on
smoking cessation in African Americans found that low income was a factor that
reduced the success rate of quitting (106). About 60% of patients in our study had a
monthly income of less than 25,000 baht. A study by Chaaya et al. (107) found that
chronic disease was a factor that increased smoking cessation rates which is concordant
with this study that showed health problem was the main reason for quitting smoking
both in the past and when patient enrolled in the study. In addition, the baseline past
medical history of participants enrolled in the study was comparable between the 2
groups.

Our study's median Fagerstrom (FTND) score was 5, defined as moderate
nicotine addiction. About 30% of all participants had mild, moderate, and severe
nicotine addiction, which was comparable between the two groups. A study by
Ferguson et al. (108) found that FTND of less than 5 points was a supporting factor that
increased smoking cessation rates (OR=1.6, 95% Cl: 1.2-2.1) and from a quasi-

experimental, non-randomized controlled trial study in primary health care center at
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Spain to find factors predicting success in smoking cessation and evaluate the
effectiveness of smoking cessation programs (109), it was found that every 1 point
increase in FTND decreased the success rate of smoking cessation (OR=0.89, 95% Cl:
0.82-0.97). Moreover, US Department of Health and Human Services guidelines
recommend considering medications for relieving nicotine withdrawal symptoms and
increasing the success rate of smoking cessation at the beginning of treatment in
smokers with an FTND score of at least 4.

According to some studies, it was found that quitting smoking longer than 14
days (110), four weeks (103) (111), and three months (109) was a predictive factor that
increased the likelihood of successful quitting. The subjects in this study had a median

duration of most prolonged abstinence, about six months.

5.2 The efficacy of Vernonia cinerea (VC) lozenges for smoking cessation aid in
chronic non-communicable diseases (NCDs) patients

Since smokers can give incorrect information about their smoking status,
abstinence during smoking cessation treatment needs to be verified by objective
measurements. Therefore, the evaluation of smoking cessation in this study was based
on self-reports and confirmed the results by the level of exhaled carbon monoxide
(CO). CO from expired air is preferable to identify recent smoking (101). The typical cut-
off number for carbon monoxide validation is 9 ppm (101). A threshold limit of 9 ppm
for exhaled CO provided 52.1% of sensitivity and 98.3% specificity (112). Patients were
advised to Inhale and hold their breath for the pre-set 15-second countdown and then
blow slowly into the mouthpiece, aiming to empty the lungs. The smoking cessation
results can be confirmed 24 hours before the examination (101).

In our study, the average exhaled CO level at baseline for all enrolled
participants was 13 ppm. The exhaled CO level at baseline between the two groups
was comparable.

In terms of primary outcomes, during the treatment period in the fourth week,
it was found that the continuous abstinence rates (CAR) rate in the intervention group
(18%) was higher than the control group (3%). However, there was no statistical

difference (OR 6.86; 95% Cl 0.78-60.47). Moreover, after adjusting for some potential
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confounding risk factors (age, sex, history of alcohol drinking, history of quitting smoke,
psychosocial addiction, closing with a smoker, age of starting smoking, number of
cigarettes used daily, exhaled CO level, FTND, and duration of smoke) the OR still not
reach significant difference (OR 8.14, 95% Cl 0.41-162.03). At 12 weeks, the CAR rate in
the intervention group (149%) was still higher than the placebo group (4%), but it was
still not significant (OR 3.84; 95% Cl 0.40-36.86), same as after adjusting for potential
confounder (OR 0.94, 95% Cl 0.77-1.16). This was the typical situation that could find
in other smoking cessation studies, the first month would have the highest rate of
smoking cessation, and then the quit rate starts to decrease over time.

The CAR rate at 24 and 52 weeks, which were secondary outcomes, were
insignificant. Because more than half of the patients were lost-followed up, less than
10 participants could be followed in each group at 52 weeks; this significantly affected
our results.

For point prevalence abstinence rates (PAR) in weeks 4, 12, 24, and 52, there
was no statistical difference between VC lozenges and placebo in every visit like the
primary outcomes, and the reason might be the same as the CAR situation.

In the sub-group analysis to explore the effect of VC lozenges between mild
to moderate (FTND 0-5) and severe (FTND >5) nicotine addiction, we found that not
any one smoker in the severe nicotine addiction group could stop smoking based on
CAR and PAR criteria in this study. In contrast, all CAR and PAR results at 4 and 12 weeks
were shown in smokers with FTND scores less than 5. This result might extrapolate
that VC lozenges might be effective only in mild and moderate nicotine addiction
smokers.

In Thailand, VC tea is included in the National List of Herbs for its use as an aid
in smoking cessation. Single arm study in Thoeng Hospital, Chiang Rai province, found
that using VC tea for two weeks in conjunction with counseling resulted in 69.35% of
people who quit smoking at four months (26). However, the above study did not
measure data on subjects' baseline characteristics, the follow-up time was relatively
short, and there was no confirmation of smoking cessation results by standard

methods.
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For the randomized control study on the efficacy of other VC preparation on
smoking cessation when compared with this study, there are details as follows:

In the study of Wongwiwatthananukit et al. (28), they used 3 g of Vernonia
cinerea tea, drank three times a day for 14 days, compared with the mulberry tea in
64 participants from the smoking cessation clinic at Princess Mother National Institute
on Drug Abuse Treatment. This study followed all participants for a total of 24 weeks.
It was found that the CAR and PAR rate at week 12 were not different between the
two groups, the 12-week CAR was 28.1% with VC versus 12.5% with placebo (p = 0.12),
and the 7-day PAR at week 12 were 43.8% with VC versus 21.9% with placebo (p =
0.06) respectively. CAR through 24 weeks post-treatment were 18.8% with VC and 9.4%
with placebo (p = 0.28), and the 7-day PAR at week 24 was 34.4% with VC versus 15.6%
with placebo (p = 0.08). Even though this study had higher CAR and PAR rates in the
intervention group, they gave intervention for a shorter period when compared to our
research, and only healthy smokers were enrolled.

Thripopskul and Sittipunt conducted an experimental study on 68 smokers who
had willing to quit smoking at the chest clinic at Chulalongkorn Hospital (92). This study
used VC dry powder capsules 500 mg, participants had to take two capsules three
times a day for four weeks, compared with a placebo, and both groups received
counseling about smoking cessation. The results showed the 4-week CAR was 28.6%
with Vernonia cinerea versus 15.2% with placebo (p=0.246). CAR at week 8 was 28.6%
with Vernonia cinerea versus 12.1% with placebo (p=0.135), and at week 12, 22.9%
with VC versus 9.1% with placebo (p=0.189). The PAR at weeks 4, 8, and 12 was similar
between the two groups. This study enrolled stable chronic disease patients like our
study, but their regimen was shorter than our study, and the product they used in their
research needed to be standardized for the active ingredient of VC. In our study, the
VC lozenges developed by the Department of Pharmaceutics and Industrial Pharmacy,
Faculty of Pharmaceutical Sciences, Chulalongkorn University and Greater Pharma Co.,
Ltd, so every lozenge had to be standardized and pass the standard for the amount
of VC active ingredient.

In addition, Kitpaiboontawee conducted a randomized controlled trial to

compare the efficacy of VC lozenge and placebo on PAR at four weeks (91). In this
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study, the author uses 3 ¢ of VC dry powder extracted with hot water and then
formulated as a hard lozenge. Participants had to take this lozenge on one tablet thrice
daily for one month. The results showed that the PAR in the experimental group
(38.2%) was higher than there of the control group (27.3%) at week 4 of the study but
with no statistically significant difference (P=0.339, RR=1.40, 95% Cl: 0.69-2.83). This
study still investigates the effect of VC lozenges at four weeks, and they used the
crude extracted with hot water method to extract the active ingredient, which may
not provide an equal amount of VC active ingredient or standardized to the
recommended dose. Furthermore, they used PAR as a primary outcome instead of
CAR.

Recently, Chaikoolvatana et al. conducted a quasi-experimental study of VC
cookies on 63 smokers high school students (90). The results showed that the
percentages of quitters in the study group were significantly higher than those in the
control group throughout 6-month periods. Additionally, average CO levels of the
study group from 1-month to 6-month periods were significantly lower compared to
the control group (p < 0.001). Nevertheless, this was not a randomized controlled trial.
Thus, some factors confound the result.

This study's results might not conclude VC lozenges’ effectiveness in smoking
cessation. However, in conjunction with other studies, it was noted that all studies
yielded results in the same direction. The smoking cessation rate in the group receiving
VC tended to be higher than the placebo group, with no statistical significance. In the
absence of such statistical significance, VC does not have the effect of helping smoking
cessation, or the number of essential substances form of products and duration of use
of VC determined in the study may still need to be appropriate for smoking cessation.
The number of samples used in this study required to be increased for statistical
significance. Therefore, further studies should be conducted to prove the effectiveness
of VC in smoking cessation and to develop the dosage and duration to be more
appropriate.

In terms of the number of cigarettes used per day, At the end of the
intervention period (12 weeks), it was found that participants in both groups had a

reduced number of cigarettes smoked per day when compared to baseline. However,
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there was no statistical difference between a change in the number of cigarettes
smoked per day between the intervention group and the control group (P=0.271).
There was a statistically significant difference between the two groups (P=0.045) when
comparing the number of cigarettes smoked per day between groups at four weeks.
These results may be induced by the number of cigarettes used at baseline; the
control group had used more cigarettes than the study group (P=0.048). This result
showed that whether patients received VC lozenges or a placebo if they were serious
about quitting smoking and with smoking cessation counseling, these were important
for quitting smoking and can reduce the number of cigarettes per day. However, the
number of daily cigarettes was obtained from interviews and patient reports without
objective data confirmation.

After 12 weeks, compared to baseline, it was shown that participants in both
groups had lower exhaled carbon monoxide. Nonetheless, there was no statistically
significant difference between the intervention and control groups regarding a change
in the level of carbon monoxide exhaled (P=0.179). At four weeks, the exhaled carbon
monoxide level in the intervention (6.76+5.06 ppm) was lower than the placebo group
(10.67+8.07 ppm) in the placebo group. Between the two groups, there was a
statistically significant difference (P=0.028). Again, these results may be induced by the
exhaled CO level at baseline in the control group was higher than the study sroup,

but it was not statistically significant (P=0.110)

5.3 The Safety of VC Lozenges for smoking cessation aid in chronic non-
communicable NCDs patients

When comparing the adverse events that occurred between the study groups
and the control group, it was found that there was no statistical difference. Tongue
numbness was more likely to develop in the study group than in the control group
(46.67% vs 29.17%, respectively). This adverse effect was expected from VC's primary
effect, which use to help quit smoking. However, such events were not statistically
different between the study and control groups. Similar to Wongwiwatthananukit et
al., which found no difference between the intervention and control group for tongue

numbness (28). The effect may be described by patients who tolerate this adverse
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effect over time. Nausea was similar in the study and control groups, 4.44% and 4.17%,
respectively, as reported in previous studies (28).

When we explored adverse events separately between 4 weeks and 12 weeks,
participants in the VC group had tongue numbness more frequently than those in the
placebo group (p=0.01), although those in the placebo group experienced dry throat
more regularly than those in the VC group (0.046) at 1 month. Nonetheless, adverse
events between the two groups were comparable at 3 months. Tongue numbness is
a common and well-known adverse event of VC products, and this is the main effect
used for smoking cessation aid. According to our study, patients in the study group
developed tongue numbness higher than the control group at 1 month. Still, this effect
was similar between the two groups at 3 months, which might explain why participants
who received VC lozenges could tolerate this effect if they used them continuously.

The results of the laboratory data show that the use of VC lozenges for 12
weeks did not cause abnormalities in blood pressure, heart rate, renal function, liver
function, red blood cell, sodium, chloride, bicarbonate, white blood cell, lymphocyte,
eosinophil, monocyte, and basophil when compare with before intervention. Although,
blood sugar, blood urea nitrogen, potassium, and neutrophil level would be increased
in patients who received VC lozenges. Nonetheless, this study found no reports of
serious adverse events. When comparing the changes in these laboratory data with the
placebo group, most data were insignificant except for MCV and white blood cells. For
blood sugar, there was a study by Bin Sayeed et al. that showed the blood glucose
lowering effect of VC root paste (89), and about 30% of the sample in the intervention
group had a history of diabetes, so that other factors may develop the increased in
blood sugar level in our study. The level of change of MCV and white blood cells in
our study may not have been clinically significant and were within the standard limit.
Moreover, other studies monitoring laboratory data found no abnormality in patients
who received VC products (92) (91).

Craving was both groups' most common withdrawal symptom, followed by
increased appetite and anger. These withdrawal symptoms are well-known in people
who try to quit smoke. However, no statistically significant differences in withdrawal

symptoms occurred between the study and control groups when we analyzed
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withdrawal symptoms separately between 1 and 3 months or over 12 weeks of
treatment. This may explain the main effect of VC products in aiding smoking cessation,
which local effects do not directly affect nicotine or dopamine metabolism. Even
though there was an in vitro study which showed the impact of VC on dopamine
metabolism (87), the dose of active substance which could have that effect may need

further investigation.

5.4 Compliance

The compliance rate between the VC and placebo groups did not have a
statistically significant difference at four and twelve weeks (P=0.189 and 0.115,
respectively). However, more patients in the placebo group had a compliance rate of
at least 80%. Some patients in the intervention group developed adverse events that
affected patient compliance, and some samples might be able to quit smoking
independently without needing to use lozenges.

Sub-group analysis in participants with at least 80% compliance was similar to
the primary analysis. CAR and PAR did not significance different between the two
groups. Tongue numbness was the only adverse event that showed a significant
difference between the two groups at 1 month. Still, at 3 months and over 12 weeks
of the study, adverse events were comparable between the two groups. In addition,
withdrawal symptoms were similar between the two groups at 1 and 3 months and

through 12 weeks of the study.

5.5 The effect of VC lozenges on quality of life in chronic non-communicable
NCDs patients

This study is the first to use the EQ-5D-5L, EQ-VAS, and SF-12v2 questionnaire
to assess the effects of VC lozenges on the quality of life in smokers with a history of
non-communicable chronic disease because the adverse reactions from VC lozenges
used may affect the quality of life of patients.

The study found that, when comparing changes in quality of life scores before
and after the intervention between the experimental and control groups, there was

no statistically significant difference in GH, PF, RP, RE, BP, MH, VT, PCS, and MCS.
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However, there was a statistically significant difference in SF and SF-6D scores (P=0.011
and 0.015, respectively). The difference in SF-6D in this study might come from the SF
dimension, which is statistically significant when comparing changes in quality of life
scores before and after the intervention between the experimental and control groups.
By pairwise comparison, we found a significant difference between pre-intervention
compared to the third month and the first and third months. This may result from the
SF-12v2 questionnaire used in this study that asked about the general quality of life
dimensions not specific to any disease. So, when some effect occurs, for example, this
study collected data during the COVID-19 outbreak, which may have psycholosical
effects such as fear or concern of COVID infection, especially participating in social
activities because they want to avoid infection. Therefore, taking the questionnaire can
affect the quality of life score. Certain diseases or conditions in the subjects themselves
can also affect changes in SF-12v2 scores.

There was no statistically significant difference in the EQ-5D-5L index and EQ-
VAS score between the experimental and control groups when comparing the changes
in quality of life levels before and after four and twelve weeks of the intervention
(P=0.298 and 0.995, respectively).

No specific quality of life questionnaire is validated for people who quit
smoking. The questionnaire used in the study of Chaikoolvatana et al. was developed
to compare the quality of life of VC tea with 0.5% sodium nitrate mouthwash (113).
Nevertheless, this questionnaire would assess only two aspects, namely psychological
and social feelings toward smoking cessation medication and general side effects from
using drugs to help quit smoking which is inconsistent with the objectives of this study.

Although there has not been a study to evaluate the quality of life among
those receiving VC lozenges for smoking cessation aid compared with a placebo,
Chaikoolvatana and colleagues conducted the study to compare the quality of life
from using VC tea with 0.5 percent sodium nitrate mouthwash in healthy smokers (113).
The questionnaire used in that study was developed from the study of
Wongwiwatthananukit et al. (114). The overall quality of life of the group using VC tea
was higher than that of 0.5% sodium nitrate mouthwash. This result is different from

our study. The study of Chaikoolvatana et al. used different types of questionnaires
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and conducted a study in healthy smokers, while in this study, it was done in NCDs
patients. Including a number of different samples, there were 52 participants in the
study of Chaikoolvatana et al. (32 in the control group, 20 in the experimental group).
In this study, 260 participants were calculated, but there were 93 participants. (control
group 48 cases, experimental group 45 cases). In addition, in this study, the
experimental group was given VC lozenges for three months, while in the study of
Chaikoolvatana et al., most participants received VC tea for less than a month, resulting
in different results.

By Thailand's national essential drug list in 2023, it contains only nortriptyline
to be used as smoking cessation medication in the list which means Thai people
cannot reimburse for other smoking pharmacotherapy and must pay by themselves if
they would like to use these medications because some smokers cannot tolerate the
adverse effect of nortriptyline. VC was mentioned in the national herbal drug list but
in tea only. This study might provide other information about VC lozenges and support
to use of VC lozenges as an alternative tool for smoking cessation aid in NCDs patients.
Even our result showed no clinical significance of VC lozenges compared to placebo.
However, the result indicates that VC lozenges might benefit mild to moderate nicotine
addiction smokers because all of our participants who could stop smoking had FTND
scores of 0-5. Moreover, VC lozenges had a good safety profile which was not different
from placebo, including an effect on basic laboratory data based on our study. In
addition, the price of VC products is lower than many smoking cessation medication
and cheaper than one pack of cigarette, which help to persuade smoker to use it as a

smoking cessation aid.

5.6 Advantages and Limitations of the Study

This study was a randomized controlled study to assess the efficacy of VC lozenges
for smoking cessation aid in NCDs patients that attempted to resolve some limitations
of the previous studies, including a double-blind study studied in NCDs patients instead
of healthy subjects to provide more data on smoker who have NCDs, using VC products
in the form of lozenges as it was expected to increase drug adherence than tea. There

is a constant amount of essential substances received in each lozenge, extended the
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treatment period from 4 weeks to 12 weeks, stratified sample by the level of nicotine
addiction to distribute subjects with different levels of nicotine addiction equally into
study and control groups.

There are several limitations to this study. First, we planned to recruit 260
participants and equally divided them into two groups. Nonetheless, because of the
COVID-19 pandemic in 2019, which significantly affected patient enrollment and
follow-up, thus at the end of the study, we could enroll only 93 NCDs patients.
Because the VC lozenges would expire on February 2021, the study period cannot be
extended to accept more volunteers. Second, at the end of the study, the loss follow-
up rate was higher than estimated in the sample calculation because some patients
were concerned about visiting the hospital or community pharmacy and meeting other
people at the time of the COVID-19 outbreak. Some patients may be reluctant to
return to the study site because they could not quit smoke. Lastly, there is no
information to determine the appropriate dose of VC product. Therefore, this study
suggested administering one tablet thrice daily, the dosage reference from VC tea in

the previous study.

5.7 Suggestion

There should be more studies on the active ingredients and the mechanism of
action of VC, including the appropriate regimen. In addition, the study to investigate
the efficacy of VC as a smoking cessation aid in the future should have a sufficient

sample and focus on mild to moderate nicotine addiction.

5.8 Conclusion

This study shows that the CAR rate at 4 and 12 weeks in the VC lozenges
group tend to be superior to placebo. However, there was no statistically significant
difference, and in the VC lozenges group, the side effects were well tolerated.

Moreover, no serious side effects were found.
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Appendix A Identification information sheet
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Part 1: Inclusion & Exclusion criteria checklist

Visit 0

Date of assessment DD / DD /DD

Page 1

Study No. L[] / NN

Yes

No

Inclusion criteria

Age at least 15 years old

Smoke 10 cigarettes or over per day at least 1 month prior to

study

] O

) O

Desired to quit smoking

Consent to participate in study

) O

) O

Exclusion criteria

Renal dysfunction (GFR < 30 ml/mins/1.73m?)

Liver dysfunction (Child-Pugh score C)

Hyperkalemia (serum potassium > 5 mEg/L)

History of Depression or psychosis

History of coronary heart disease in previous 4 weeks

Pregnancy or lactation

Use other tobacco products or other addictive substances

Use other smoking cessation drugs

NN N N A O o

N [ N O
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Appendix C Specific Procedure Summary

Part 2: Specific procedures summary

Visit 0-5

Study No. N / L0

Page 2

Visit 0

Date .../.../...

Target quit date .../.../...

Date of next F/U .../.../...

D TTM assessment

D Informed consent

D Participant information

[] Demographic and smoking data

D Inclusion, exclusion criteria checklist

[] Counseling

[ vital sign

D Laboratory examination

- Carbon monoxide measure......... ppm

D FTND score = ........

[] Lozenge dispensing

Note Investigator

Visit 1 Date .../../... Date of next F/U .../.../...

[ vital sign [] Laboratory assessment

[] carbon monoxide measure........ ppm [ Nicotine withdrawal & craving
assessment

Jear  [par L] Adherence

[] Reduce no of SMOKIREA a- A AL

D Unsuccessful

D AE monitoring

[] Counseling

[] Lozenge dispensing

Note Investigator

Visit 2 Date .../../... Date of next F/U .../.../...

[ vital sign [] Laboratory assessment

[] carbon monoxide measure......... ppm [ Nicotine withdrawal & craving
assessment

Lear  Lprar L] Adherence

[] Reduce no of SMOKING v
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D Unsuccessful

D AE monitoring

[] Counseling

[] Lozenge dispensing

Note Investigator
Visit 3 Date .../../... Date of next F/U .../.../...
D Vital sign D Laboratory assessment

D Carbon monoxide measure

[ Nicotine withdrawal & craving

assessment

L] pAR

[] Reduce no of SMOKING v,

[]caAr

D Unsuccessful

D Adherence

D AE monitoring

] Counseling

Note Investigator
Visit 4 Date ../../... Date of next F/U .../.../...
D Vital sign D Laboratory assessment

D Carbon monoxide measure

ear — [par
[] Reduce no of SMOKING v

D Unsuccessful

[] Re-lapse of smoking

[] Counseling

Note Investigator
Visit 5 Date .../../...
[ vital sign [] Laboratory assessment

D Carbon monoxide measure

] pAR

[] Reduce no of SMOKING v

[l car

D Unsuccessful

[] Re-lapse of smoking

[] Counseling

Note

Investigator
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Appendix D Telephone Follow-up Form

Part 3: Telephone F/U

Tel NO o Page 4 Study No. N / L0
Date/time Problem Assessment Plan
Tel 1 I
DL | (S [] Adherence
Time............. [ ] withdrawal &
Duration................ craving
[]other..o....
Tel 2 N I—
Date....ccoune. [] Adherence
Time............. [ ] withdrawal &
Duration................ craving
[Jother.......
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Appendix E Demographic and Smoking Data

Part 5: Demographic & smoking data

Date .../../... Page 5 Study No. N / L0
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Appendix F FTND Form

Part 6: Modified Fagerstrom Test for Nicotine Dependence (FTND)

Date ../.../...

Page 8 Study No. N / L0

AN
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Part 7: Physical exam & laboratory measurement

Study No. N / O]

Page 9

Aund

Visit 0

Visit 1

Visit 2

Visit 3

Visit 4

FBS

BUN

SCr

Na

HCO,

AST

ALT

T.bil

Hct

Hb

RBC

MCV

MCH

MCHC

WBC
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Appendix H Adverse Event Monitoring Form
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Part 8: Adverse events monitoring

Visit.......... Date ../../...
study No. LIL]/ IO Page 10
Starting date:...../......... /e, tiMe e, [ initial
Stopping date...../......... Y tiMe e [] follow-up
Onset date...../......... YR iMe e
[] Rechallenge date...../...../.......... timel.//.J.s...
Event re-occur D YES D NO
Event: [ ] Expected [] Unexpected Laboratory findings:
Management: [] ward [ er [] OPD/clinic []
home
Treatment: Co-MOrbid......cvicurcirienicricienes
outcome: L] resolved [] ot | Concomitant ArUGeeicceees
resolved Family history.......ccoveveeececnnn.
Allergy history......ccoeveenicenennnne
Other. .ol e
Severity: Seriousness: Relation
L] mitd [] Not serious [] Unclassified
[] Moderate [] Death [] Unlikely
[] severe [ Life Threatening [] possible
[] Hospitalization [ initial L] [] Probable
prolong [ certain
[] Disability / Incapacity
[] Congenital Anomaly
L] Other e
D AE: report in progression report D Reported
L saE: report to EC within days L] Not yet
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Appendix | Early Termination Form
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Appendix J Withdrawal, Craving and Adherence Form

Part 9: Nicotine withdrawal, craving & adherence assessment

Study No. L] / L0

Date ../.../...

Page 11
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Appendix K Study Information Form
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Appendix L Consent Form
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Appendix N VC Lozenges Information
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Appendix O Toxicology Study of VC Extract
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Tunswegeuanuduivdeunauvasasainayulnsmghnanvilaanisliaisni
Uinlunyusnudndel LDs, anu OECD 423 (Acute Oral Toxicity-Acute Toxic Class
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LDNE1991999

1. OECD. Guideline for testing of chemicals-Guideline 423: Acute Oral Toxicity —
Acute Toxic Class Method. Adopted:17th December 2001.
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Appendix P Chulalongkorn University Ethic Certification of Approval

= AF 02-12
The Research Ethics Review Committee for Research Involving Human Research

Participants, Group I, Chulalongkorn University
Jamjuree 1 Building, 2nd Floor, Phyathai Rd., Patumwan district, Bangkok 10330, Thailand,
Tel: 0-2218-3202, 0-2218-3049 E-mail: eccu@chula.acth

COA No. 165/2020

Certificate of Approval

Study Title No. 081.1/63 : EFFECT OF VERNONIA CINEREA LOZENGERS AS A SMOKING
CESSATION AID IN PATIENTS WITH NON-COMMUNICABLE
DISEASES

Principal Investigator : MR KRITTIN BUNDITANUKUL

Place of Proposed Study/Institution : Faculty of Pharmaceutical Sciences

Chulalongkormn University

The Research Ethics Review Committee for Research Involving Human Research
Participants, Group |, Chulalongkorn University, Thailand, has approved constituted in accordance
with Belmont Report 1979, Declaration of Helsinki 2013, Council for International Organizations of
Medical Sciences (CIOM) 2016, Standards of Research Ethics Committee (SREC) 2017, and National
Policy and guidelines for Human Research 2015.

< — A - .
Signature: Noat !éwﬂu/,‘l,lﬁc( | Signature: NWTW MMW@W-M)

(Associate Prof. Prida Tasanapradit, M.D.) (Associate Prof. Nuntaree Chaichanawongsaroj, Ph.D.)
Chairman Secretary
Date of Approval 131 July 2020 Approval Expire date : 30 July 2021

The approval documents includings..,,

1) Research proposal \ N 0%1.4 /63
2) Participant Information %Form ’ : 11300 10 :
3) Researcher 1 soon

Sy

S % ~ore 38300 200
4) Questionnaires A8 o S 2
Sty s O

The approved investigator must comply with the following conditions:

1. It’s unethical to collect data of research participants before the project has been approved by the committee.

2. The research/project activities must end on the approval expired date. To renew the approval, it can be applied one month
prior to the expired date with submission of progress report.
Strictly conduct the research/project activities as written in the proposai.
Using only the documents that bearing the RECCU’s seal of approval: research tools, information sheet, consent form, invitation
letter for research participation (if applicable).
Report to the RECCU for any serious adverse events within 5 working days.
Report to the RECCU for any amendment of the research project prior to conduct the research activities.
Report to the RECCU for termination of the research project within 2 weeks with reasons.
Final report (AF 01-15) and abstract is required for a one year (or less) research/project and report within 30 days after the
completion of the research/project.

AW

© N W

9. Research project with several phases; approval will be opproved phase by phase, progress report and relevant documents for
the next phase must be submitted for review.

10. The committee reserves the right to site visit to follow up how the research project being conducted.

11.  For external research proposal the dean or head of department oversees how the research being conducted.
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Appendix Q Chest Institute Ethic Certification of Approval
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(Effect of Vemonia Cinerea lozenges as a smoking cessation aid in
patients with non-communicable diseases)
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(Effect of Vemonia Cinerea lozenges as a smoking cessation aid in
patients with non-communicable diseases)
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Appendix R Lerdsin Hospital Ethic Certification of Approval
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Appendix S Phramongkutklao Hospital Ethic Certification of Approval
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Appendix T Maharaj Nakorn Chiang Mai Hospital Ethic Certification of
Approval
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Appendix U Analysis Certificate for VC lozenges

GREATER PHARMA MANUFACTURING CO.,LTD,

ANALYSIS CERTIFICATE

T s

Name of Product : tipungnemim yiwinnimaadrihii
(Cyanthillium cineream lozenge )

Bateh No. + 0080003
Date of Analysis : 29/03/2019

Mg Date : 21032019
Exp.Date : 21937021

Description: Brown square lozenge with flat surfaces, one side impristed with logo * @

Odor: Cvanthilliom cinerenm
[ Requircments | Speeifieation (5) ! Results
[ Average weight per tablet 120 g (114- 1,26 g} [ 1.192g
"l:vibr-ly of weight (Mass) average weight £5.0% ‘ Coaformed
r Assay Nitrre NLT 5.0 mgaab | 5.61 mgub
| Total Phenolic NLT 15.0 mgtab 18.88 mg 1ab
| Microbial limit test |
Stapkylocacus aurcies Absenee'g Absence'g
Closwridinm spp. Absence 10g Absenee’ [0g
Sulmonella spp. Absence 102 Absencer10g
Decision: Used for registration only
2 p
Anayst: Tuppn o Wrios e QA Manager: 5"’" r

Tanawut Kamana

Suda P,
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Appendix V Analysis Certificate for Placebo lozenges

GREATER PHARMA MANUFACTURING CO., LTD.

ANALYSIS CERTIFICATE l Date: 0910472019

l;-u"nom :+ Placebe cyanthillium cimereum lozenges
Batch No. 1 0070003 Mfg. Date @ 27022019

lnm.unv,w 1 291032019 Exp.Date : 27022021

Description: Brown square lazenge with flat surfaces. one side smprinked with logo = &

Odor: Cvanthilfium cineresm
l Requirements | Specification (3 [ Results |
Average weight per tablet 1.20g(514-126g) ! 12047 2 |
Uniformity of weight (Mass) average weight £ 5.0% r Conformed |
‘ Microbal Hmit test ‘
Staphylovocus wrens Absence g | Absenceg
Closwridiunt Spp. Absence 10g Absence/lUg
. Satmonella spp. Ahbsence 10g Absence 10g |
| |
|
L | J
Decision: Used for registration only
Amalyst:_ T20Owmut U QA Manager: Sueix 2
‘Tanawut Kamana Suda P.




NAME

DATE OF BIRTH

PLACE OF BIRTH

INSTITUTIONS ATTENDED

HOME ADDRESS

PUBLICATION
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VITA

Krittin Bunditanukul
12 November 1982
Bangkok

Faculty of Pharmaceutical Science, Chulalongkorn
University

44 Isaraparp road Somdejowpraya Klongsarn Bangkok

1. Kunlamas Y, Areepium N, Ariyachaipanich A,
Bunditanukul K. Real-World Effectiveness of High- Versus
Moderate-Intensity Statin Therapy in Thai Patients With
Acute Coronary Syndrome and Who Had Undergone
Primary Percutaneous Coronary Intervention. J Pharm
Pract. 2019 Feb 18:897190019825915.

2. Weerasaksanti A, Siwamogsatham S, Kunlamas Y,
Bunditanukul K. Factors associated with bleeding events
from enoxaparin used for patients with acute coronary
syndrome. BMC Cardiovasc Disord. 2023 May 6;23(1):243.
doi: 10.1186/512872-023-03278-9.
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