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INTRODUCTION Almost all smokers are aware of the

L . dangers of tobacco and most smokers want
Smoking is the world's leading cause

to quit. However, nicotine contained in
of preventable disease and death. Smoking g

tobacco products is highly addictive.
harms almost every organ of the body. _ .
. Without support quitting attempts only 4%
Smoking causes about 90% of all lung

of smokers who try to quit on their own will
cancer deaths and about 80% of all deaths ytoq

) ) succeed. Professional support and smoking
from Chronic Obstructive Pulmonary .

) . L cessation therapy have been shown to
Disease (COPD). Passive smoking is also
harmful to health, especially for children.?
The results of the Global Adult Tobacco

Survey (GATS) 2021 saw an increase in the

more than double a smoker's chances of
successfully quitting.>”

Smoking cessation recommended by
the World Health Organization (WHO) and
Food and Drug Administration (FDA) is the
best option, but limitations in drug

number of adult smokers by 8.8 million
people, from 60.3 million in 2011 to 69.1

million smokers in 2021. Smoking in . )
) ) ) availability and side effects make us choose
Indonesia has increased in the last ten ] ) ] )
3 other alternatives in treating patients.
years.>*
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Treatment using Nicotine Replacement
Therapy (NRT), non-NRT and currently
using n-acetylcysteine is one of the options
that can help in smoking cessation
efforts.!36 Of all smoking patients, few of
them try to stop smoking but struggle with
the negative feedback of smoking.
Therefore, this study aims to review the
current option for smoking cessation that is
available until this day.

TOBACCO CIGARETTES

Cigarette smoke contains more than
4500 chemicals, 250 of which are known to
be harmful and at least 70 of which cause
cancer. Some of the chemicals contained in
tobacco smoke are nicotine, tar, cyanide,
benzene, cadmium, methanol, acetylene,
ammonia, formaldehyde, hydrogen,
arsenic and carbon monoxide.?%?°

E-CIGARETTE

E-cigarettes are also called Electronic
Nicotine Delivery Systems (ENDS) and
Electronic Non-Nicotine Delivery Systems
(ENNDS), which are methods for delivering
nicotine by vaporizing a solution through a
device while still providing the sensation of
hand-to-mouth movements resembling
smoking. There are currently four
generations of e-cigarettes. The use of e-
cigarettes is not considered smoking but
"vaping".8-10

Most e-cigarette refill solutions contain
propylene glycol, glycerol, ethylene glycol and
polyethylene glycol mixed with flavoring agents
and some nicotine. Almost all e-cigarette refill
solution products contain tobacco alkaloids

(such as nomicotine, anabasine and
anatabine) or synthetic nicotine, they also
contain formaldehyde and Tobacco Specific
Nitrosamines (TSNAs) which are carcinogens
such as N-nitrosonicotine  (NNN), N-
nitrosoanabasin  (NAB), N-nitrosoanabatin
(NAT) and  4-(methylnitrosamino)-1-(3-
pyridyl)-1-butanone (NNK). The nicotine label
levels on cartridges from several brands were
found to be inconsistent with the actual levels,
even ENNDS, which from several examinations
contained nicotine, 13

EPIDEMIOLOGY

Countries with amount smokers in
2020 are China, India, Indonesia, the
United States, Russia, Bangladesh, Japan,
Turkey, Vietnam and the Philippines. The
top ten countries form around two-thirds of
the population of world smokers, with 30%
of smokers in China. Indonesia occupies
order third the largest amount smokers in
the world from the GATS results noted that
27.9% are smokers aged 15-24 years.>10:14

SMOKING AND RESPIRATORY DISEASES

The impact of smoking affects blood
circulation, heart, lungs, stomach, skin,
bones, brain, mouth and throat,
reproduction and fertility. Smokers in
Indonesia experience 45% stroke, 81%
heart attack, and 85% lung cancer.
Quitting smoking improves health, saves
lives and reduces financial problems.*>-7

Lung diseases caused and affected by
cigarette smoke are airway cell and
epithelial damage, chronic obstructive
pulmonary disease (COPD), lung cancer,
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aggravation of asthma and increased risk
of developing pulmonary infections.
Inhaled particles from cigarette smoke are
deposited in the airway depending on their
size, with larger airborne particles in the
upper airway and smaller particles
deposited in the alveoli. Cigarette smoke
causes oxidative stress resulting in chronic
inflammation and inflammatory cells to the
airway with activation of epithelial cells,
alveolar macrophages, neutrophils and T
lymphocytes. 1820

Smoke from cigarettes causes
macrophages and epithelial cells to become
active and release chemokines. C-X-C
Chemokine Ligand 1 (CXCL1) and C-X-C
Chemokine Ligand 1 (CXCL8) act on CCR2
to activate neutrophils and monocytes,
respectively, whereas C-C Chemokine
Ligand 2 (CCL2) acts on C-C Chemokine
Receptor 2 (CCR2) to activate monocytes.
Type 1 helper T cells and type 1 cytotoxic
T cells are activated by C-X-C chemokine
ligand 9 (CXCL9), C-X-C chemokine ligand
10 (CXCL10), and C-X-C chemokine ligand
11 (CXCL11), which act on C-X-C
chemokine receptor 3 (CXCR3).1>-2

Table 1. Benefits of Quitting Smoking!

Together, these cells secrete

neutrophil elastase and matrix
metalloproteinase-9 (MMP-9) protease,
which damages the alveolar wall and
causes elastin breakdown. Transforming
Growth Factor Beta (TGF-) is also released
by macrophages and epithelial cells, which

causes the small airways to fibrosis.!*-!

HEALTH BENEFITS OF QUITTING
SMOKING

There are both short-term and long-
term advantages to quitting smoking.
Knowing the advantages of quitting might
be a good motivator. Stopping smoking
behavior will significantly lower the risk of
death, from the initial 20 minutes of
improved blood pressure, heart rate, and
blood flow to the reduction of all causes of
smoking-related mortality if it can be
accomplished.6:22

The greatest method to shield your
loved ones from the risks of secondhand
smoke is to stop smoking. The advantages
of quitting smoking for the body over time
are shown in Table 1.1/622

Smoking Quit Period

Benefit

20 minutes Improve blood pressure, heart rate and blood flow.
12 hours All the nicotine in the body has been metabolized and the CO level in the blood
returns to normal
24-48 Hours Nicotine will begin to be eliminated from the body, the function of taste and smell
will improve, the cardiovascular system will improve
5 days Most of the nicotine in the body is gone.
2-6 Weeks Accelerate the healing of infectious wounds on the body and the function of the
airway cilia and lung function improve.
1 year The risk of coronary heart disease decreases by 50%.
5 years The risk of stroke decreases at the same rate as a hon-smoker
10 years The risk of lung cancer is reduced by 50%.
15 years All-cause mortality and the risk of coronary heart disease decreased to the same

level as non-smokers.

a https://respiratoryscience.or.id/
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Table 2. Nicotine Withdrawal Effects?3

Nicotine Withdrawal Effects (After Qui;rtliT: Smoking)
Anxiety 1-2 weeks
Easily offended, frustrated and angry <4 weeks
Sleep disorders/insomnia, impatience, difficulty concentrating and depression <4 weeks
Appetite increases, weight increases <10 weeks

NICOTINE DEPENDENCE

Nicotine is the substance responsible
for a person's dependence on tobacco
products. Nicotine is a class of alkaloids
produced by tobacco that is very fat soluble
so that it is easily absorbed in the oral
mucosa, lungs, digestive mucosa and skin.
Nicotine can cross the placenta and
excreted through breast milk. Cigarettes
generally contain 6-8 mg of nicotine. The
main characteristics of drug dependence
include the use of drugs that cause
psychoactive effects and the reward
pathway system that influences user
behavior.?*2°

The potential for a drug to cause
dependence is generally determined by the
speed at which the drug penetrates the
brain. The faster the drug penetrates the
brain, the greater the potential for the drug
to cause dependence. When smoking a
cigarette, nicotine enters the bloodstream
and reaches the brain faster than drugs
given intravenously.?-2°

Nicotine is a selective agonist
compound of Nicotinic Acetylcholine
Receptors (nAChR) which plays an
important role in the cognitive function of
the human body. The effect of nicotine
dependence is an important role of the
neurotransmitter dopamine in an area in
the brain called the Ventral Tegmental Area

(ATV) which is where nAChR releases
dopamine. Dopamine will stimulate a sense
of happiness for smokers.3-2>

The more a person smokes, the more
they will be exposed to nicotine. The brain
will adapt to certain levels of nicotine. As
the adaptability increases, the number of
nNAChR units increases. ATV regions and
neurons in the brain will be activated
increasingly. In addition, nAChR is
stimulated by nicotine resulting in the
hoarding of dopamine in the brain reward
system will reach peak levels followed by a
decrease in nicotine levels. This decrease in
nicotine levels will reach the point of
withdrawal syndrome which can only be
eliminated by smoking again.?3:2>26

EXAMINATION OF NICOTINE AND
CARBON MONOXIDE LEVELS 1IN
SMOKERS

Several biomarkers can be used to
determine a person's smoking status,
namely through examination of nicotine
levels, cotinine levels (another form of
nicotine) and thiocyanate levels in plasma,
urine and saliva, blood carbon monoxide
levels (COHb) and examination of
expiratory air carbon monoxide (CO) levels
using a portable CO meter (smokerlyzer).
Examination to assess nicotine dependence
can use the Fagerstorm Test.'?’

Respir Sci 2023, Vol.4 No.1
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Table 3. Methods for Smoking Cessation?®

Method

How to Stop Smoke

Stop instantly  Today patient still smoking, tomorrow patient completely stop. This method needs
pharmacological therapy to reduce the effect of nicotine separation.

Delay Postpone moment cigarette first, 2 hours each day from the day before. Amount smoked

cigarettes not counted.

Example: Day 1: 09.00; Day 2: 11.00; Day 3: 13.00; Day 4: 15.00; Day 5: 17.00; Day 6: 19.00;

Day 7: 21.00-last

Subtraction The amount smoked cigarettes every day was reduced in a manner gradually with the same
amount up to 0 bars. For example, smoking an average of 28 cigarettes cigarette a day. Stop
smoking planned in 7 days.

Day 1: 24 sticks; Day 2: 20 sticks; Day 3: 16 sticks; Day 4: 12 sticks; Day 5: 8 sticks; Day 6: 4
sticks; Day 7: 0 sticks
Therapy These smoking cessation methods are

The World Health Organization
(WHO) recommends 2 methods of
approaches that can be taken to help
individuals quit smoking, namely the 5A
and 5R. The 5A approach is used in patients
who are ready to quit smoking. This
approach consists of 5 components Ask,
Advice, Assess, Assist and Arrange which
have been summarized to make it easier for
clinicians to educate patients. The 5S
approach is used for smokers who don't
want to quit smoking which consists of
Relevance, Risk, Rewards, Roadblocks and
Repetition. The smoking cessation program
that is usually implemented in Indonesia is
the 4T approach, namely Ask, Study, Help
and Follow up.18182°

Worldwide guidelines for smoking
cessation recommend immediate quitting
and do not support gradual reduction and
delays in quitting attempts. Hawley et al's
study showed that 49% of the immediate
cessation group successfully quit compared
to 39.2% of the gradual cessation group.
Participants who chose gradual cessation
were significantly less likely to quit than
those who chose immediate cessation.

a https://respiratoryscience.or.id/

described in Table 3.3031

Pharmacotherapy

Every smoker, whether they are
ready to quit or not, should be given access
to pharmacotherapeutic techniques since
medication can encourage patients to cut
back on smoking and raise the possibility
that they will eventually try to quit. Nicotine
Replacement Therapy (NRT) or Non-
Nicotine Replacement Therapy, which
includes bupropion hydrochloride and
varenicline tartrate, are pharmacotherapies
for quitting smoking that have been
approved by the Food and Drug
Administration (FDA).22:30:31

The patient's comorbidities and
adverse effects, as well as the drug's
accessibility, should be taken into account
while choosing pharmacologic therapy.
Compared to smokers in general, patients
with respiratory diseases have a stronger
and more immediate need to stop smoking.
Because of this, doctors must be proactive
and persistent in encouraging their patients
to stop smoking and offering them
treatments to do s0.2%27:%0


https://respiratoryscience.or.id/index.php/journal/index

Smoking Cessation: A Review

Assess need for pharmacotherapy

Assess nicotine dependence by asking:

e Minutes after weaking to first cigarette

e Member of cigarettes per day

e Craving or withdrawal symptoms in previous quit
attempts

Nicotine dependence indicated if:

¢ Smoking within 30 minutes of waking

Not nicotine
dependent Non pharmacological support
»| Support quit attempts with
non-pharmacological

N

! . strategies

e Smoking more than 10 cigarettes per day o Counseling

o History of withdrawal symptoms in previous quit « Cognitive and behavioral coping
attempts strategies - delay, deep

Consider patient’'s prior experience and

y breathe, drink water, do
views on pharmacotherapy

something else

o Offer written information
l o Offer quit line referral or other
Not willing to use assistance
Nicotine dependent: Pharmacotherapy pharmacotherapy | ® Arrange follow up visit, if
e Recommend use of pharmacotherapy > appropriate
o Explain options for pharmacotherapy:
NRT, Varenicline, Buproprion
e Specify therapy based on effectiveness, clinical
suitability and patient preference
¢ Explain that medicines can reduce urge to smoke, ‘C’:'}R.ENIICL.ItNE.I.
but not eliminate them Inical suitability N
e Provide counselling in combination with * Absence of contra|nd|gat|on
pharmacotherapy such as current of p_ast seizure,
current  monoamine  oxide
inhibitors, pregnancy
¢ Caution with other conditions or
Most effective pharmacotherapy drugs that lower seizure
1 threshold-check PI
v Not suitable for | Patient preferences
NRT NRT or vareniclingl ¢ PBS SUbSidy - _
P ey =»| « Oral non-nicotine preparation
?IISILIi(t:aa;IZUItfz?mn%n smokers e Evidence of benefit in chronic
including adolescenty ' | disease and depression
e Combination NRT patch plus oral
preferred VARENICLINE
e Caution in patients with recent Clinical suitability
cardiovascular event — check PI * Not recommended in pregnancy,
 May be suitable as a last resort childhood _
in pregnant women e Nausea in 30% of patients
Patient preferences e Reduce dose in severe renal
« OTC availability (all form) and impairment-check PL.
PBS subsidy (patch, gum, e Consider using in combination
lozenge) W_ith NRT
« Concerns about side effects of Patient preferences o
varenicline and bupoprion ¢ On current evidence, varenicline
e Variety of forms available is the most affective single form
e Possible option in pregnancy of pharmacotherapy
under medical supervision * PBS Subsidy
e Lack of drug interations

Figure 1. Smoking Cessation Algorithm?2

The use of large doses of N- Indonesia. In a 4-week study employing
acetylcysteine (NAC) is an option and has NAC, Harlivasari et al. from the University
been studied because the availability of of Indonesia had a success rate of
pharmaceutical therapy is limited in 37.7%.2%%7:30

Respir Sci 2023, Vol.4 No.la
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Table 4 . Nicotine Replacement Therapy (NRT)?

Drug Dose Giving Side effects
Nicotine patch Initial dose Installing a new patch every morning  Skin irritation
21 mg 21 mgon =10 Location rotation to prevent skin Trouble sleeping
14 mg cigarettes/day irritation
7 mg 14 mg on <10 If you have insomnia or sleep
cigarettes/day disturbances, don't use it when going
to sleep

After 6 weeks, consider
lowering the dose

Use >3 months

Nicotine /ozenges If the first cigarette <30

minutes after waking: 4 mg

4 mg
2 mg If the first cigarette >30
minutes after waking: 2 mg
Use =3 months
Nicotine gum If the first cigarette <30
4 mg minutes after waking: 4 mg
2 mg If the first cigarette >30

minutes after waking: 2 mg
Use >3 months

Nicotine inhaler
10mg/cartridge

10mg/ml

Each cartridge has about
80 puffs

Use >3 months

Nicotine nasal spray
10mg/ml
(10 ml per bottle)

10mg/ml

0.5 mg per spray

Each bottle has 200 sprays
Use >3 months

Position

cheek, let it dissolve slowly

Mouth irritation
Notch

it between the gums and

1 fruit every 1-2 hours (max 20/day)

Chew briefly until the mouth feels

tingling,
cheek u

Discard
1 piece

Puff to mouth/throat until the urge to
smoke subsides

Do not i

cartridge if the nicotine taste is gone.

Chest pain
Nausea

Mouth irritation
then position the gum in the

. R Jaw cramps
ntil the tingling is gone.

Chest pain
Notch
Nausea

gum after 30 minutes of use,
per hour (max 24/day)

Mouth and
throat irritation

Cough if inhaled
deeply

nhale into the lungs. Replace

Use 1 cartridge every 1-2 hours
(Max: 16/day)

Spray 1 spray in each nostril Nose and throat
Spray every 1-2 hours (max: 80/day) irritation
Rhinitis
Sneeze

Cough, watery
eyes

Nicotine Replacement Therapy (NRT)
The first medicine for treating

smoking cessation is called nicotine
replacement therapy (NRT). The majority
of the nicotine in cigarettes is temporarily
replaced by NRT use, which lowers the
desire to smoke and eases withdrawal
symptoms. This makes it easier to stop
smoking altogether once you start. NRT
medications include

lozenges, chewing

gum, nasal and oral sprays, and skin

a https://respiratoryscience.or.id/

patches that deliver nicotine slowly but no
faster than smoking to the brain.2832
When NRT is used, the urge to smoke
lessens and nicotine is released right away.
There is proof that all types of NRT increase
the likelihood of quitting. The likelihood of
giving up smoking rises by 50% to 60%.
Other NRT formulations may be coupled
The type of
irritation  from using

with nicotine patches.
substance, skin
patches, and irritation of the oral mucosa

from using gum and pills are all side effects
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of using NRT. Heart palpitations and chest
pain were the most severe side effects that
studies have documented.?83?

Non-Nicotine Replacement Therapy

Vareniklin is a nicotinic partial
agonist. It was found that varenicline
reduced the urge to smoke to a lesser
extent than bupropion. Varenicline binds to
the a432 nAChR subtype with high affinity
and selectivity which can reduce
withdrawal symptoms. Varenicline was
shown to be more effective than NRT and
bupropion monotherapy. Combined use of
varenicline and NRT has been shown to
increase the success of smoking cessation
attempts.?%28

Table 5. Non-NRT%

Drug Dose Side effects
Varenicline The initial dose is Nausea,
0.5 mg/day Headache,
Maintenance dose Insomnia
1 mg 2x a day
For 3 months
Bupoprion Initial dose of Dry mouth,
150 mg/day Insomnia,
Then increase to 150 Headache
mg twice daily for 3 '
months Nausea,
Vomiting,
Restlessness

Bupropion is the first licensed non-
nicotinic  pharmacological therapy for
smoking cessation. Bupropion was first
approved as an antidepressant in other
countries. Bupropion works by blocking
norepinephrine and dopamine. Bupropion
has similar efficacy in NRT and is equally
effective in smokers. Combination therapy
between bupropion and NRT is more
effective than bupropion alone or NRT

alone. Bupropion is contraindicated in
smokers who have a current seizure
disorder or previous history of seizures,
bulimia, anorexia nervosa and who take
monoamine oxidase inhibitors.33:34

N-acetylcysteine (NAC)

N-acetylcysteine (NAC) is a widely
available drug with mechanisms of
increasing intracellular glutathione levels,
antioxidant, modulating oxidative,
immunoinflammatory, glutamatergic, and
neurotrophic pathways. N-acetylcysteine
can currently be used as a smoking
cessation therapy and is easy to apply
because it is readily available. Nicotine
stimulates nACh in the central nervous
system, which can increase the release of
several  neurotransmitters such as
dopamine, glutamate and serotonin. The
use of NAC can reduce nicotine-dependent
behavior, which is modulated by
glutamate. The pathway is by replacing
glutamate levels by inhibiting GIluR2/3
receptors which can reduce the return of
nicotine craving.?”:*

Harlivasari et al's study used a
randomized placebo-controlled trial in
smokers conducted from January to
December 2018 from the University of
Indonesia. A total of 90 smokers received
treatment divided into two groups, namely
NAC 2x1200 mg and placebo for 4 weeks.
In the NAC group, it was 37.7% while the
placebo group was 6.7%. There were
statistically significant improvements in
Fagestorm score and exhaled CO values at
the end of the study. N-acetylcysteine
proved to be safe and well tolerated in

Respir Sci 2023, Vol.4 No.1 ﬂ
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patients for smoking cessation. N-
acetylcysteine had no significant side
effects, only pruritus, nausea, headache
and high blood pressure, so NAC can be
applied to people in Indonesia.?’:30:3

CONCLUSION

Smoking is the leading cause of
preventable death worldwide. Counseling/
non-pharmacological  approaches and
pharmacotherapeutic interventions can
improve smoking cessation success. World
Health Organization suggests 2 models of
approaches that can be taken to assist
individuals in quitting smoking, namely 5A
and 5R. Nicotine Replacement Therapy or
Non-Nicotine Replacement  Therapy
pharmacotherapy options are bupropion
and varenicline. The use of N-
acetylcysteine can be wused as a
pharmacological therapy option in smoking
cessation efforts.

REFERENCES

1. Ministry Of Health Ghana. Smoking
Cessation Clinical Guidline For Ghana.
Accra: Ministry Of Health Ghana;
2017.

2. Rodgman A, Perfetti TA. The Chemical
Components of Tobacco and Tobacco
Smoke. Boca Raton: CRC Press; 2016.

3. Centers for Disease Control and
Prevention (CDC). Global Adult
Tobacco Survey: Fact Sheet Indonesia
2021. Kementrian Kesehatan RI,
WHO, CDC; 2021.

4. Direktorat P2PTM Kementrian
Kesehatan RI. Hasil Survei

a https://respiratoryscience.or.id/

Penggunaan Tembakau Pada Usia
Dewasa di Indonesia. Jakarta; 2022.
World Health Organization. 2021
Global Progress Report on
Implementation of the WHO
Framework Convention on Tobacco
Control. Geneva: World Health
Organization; 2021.

American  Pychiatric ~ Association.
Tobacco and Nicotine [Internet].
American Pychiatric Association. 2015.
Available from:
https://www.psychiatry.org/psychiatri
sts/practice/professional-
interests/addiction-
psychiatry/tobacco-nicotine

US Department of Health and Human
Services. Smoking Cessation: A
Resport of the Surgeon General.
Rockville: US Department of Health
and Human Services; 2020.

US Department of Health and Human
Services. Best Practices for
Comprehensive  Tobacco  Control
Programs [Internet]. US Department
of Health and Human Services. 2022.
Available from:
https://health.gov/healthypeople/tool
s-action/browse-evidence-based-
resources/best-practices-
comprehensive-tobacco-control-
programs

Tobacco Control Support Center -
Ikatan Ahli Kesehatan Masyarakat
Indonesia.  Fact  Sheet:  Fakta
Tembakau di Indonesia. Jakarta:
Tobacco Control Support Center;
2018.


https://respiratoryscience.or.id/index.php/journal/index

Smoking Cessation: A Review

10.

11.

12.

13.

14.

15.

16.

17.

WHO. WHO report on the global
tobacco epidemic 2021: addressing

new and emerging products
[Internet]. WHO. 2021. Available
from:

https://www.who.int/publications/i/ite
m/9789240032095

Centers for Disease Control. E-
Cigarette, or Vaping, Products Visual
Dictionary. Atlanta: Centers for
Disease Control; 2019. 1-25 p.
Marques P, Piqueras L, Sanz M-J. An
updated overview of e-cigarette
impact on human health. Respir Res.
2021;22(1):151.

Rubinstein ML, Delucchi K, Benowitz
NL, Ramo DE. Adolescent Exposure to
Toxic Volatile Organic Chemicals From
E-Cigarettes. Pediatrics.
2018;141(4):e20173557.

Badan Pusat Statistik. Persentase
Merokok Pada Penduduk Umur > 15
Tahun Menurut Provinsi (Persen),
2020-2022 [Internet]. Badan Pusat
Statistik.  2022. Available from:
https://www.bps.go.id/indicator/30/1
435/1/persentase-merokok-pada-
penduduk-umur-15-tahun-menurut-
provinsi.html

Dobrescu A, Bhandari A, Sutherland G,
Dinh T. The Costs of Tobacco Use in
Canada, 2012. Ottawa; 2012.

Reid RD, Pritchard G, Walker K, Aitken
D, Mullen KA, Pipe AL. Managing
smoking cessation. CMAJ.
2016;188(17-18):E484-92.

Montazeri Z, Nyiraneza C, El-Katerji H,
Little 1.
cancer: systematic review and meta-

Waterpipe smoking and

18.

19.

20.

21.

22.

23.

24,

25.

26.

analysis. Tob Control. 2017;26(1):92—
7.

Pemerintah Pusat Indonesia.
Peraturan Pemerintah (PP) Nomor 109
Tahun 2012 Tentang Pengamanan
Bahan yang Mengandung Zat Adiktif
Produk Tembakau
Kesehatan. Jakarta:
Pemerintah (PP); 2012.

Barnes P.

Berupa Bagi

Peraturan

in COPD
Breathe.

Mechanisms
compared with asthma.
2008;5(2):134-44.

Lugg ST, Scott A, Parekh D, Naidu B,
Thickett  DR.
exposure and alveolar macrophages:

Cigarette  smoke
mechanisms for lung disease. Thorax.
2022;77:94-101.

Murray PJ, Wynn TA. Protective and
pathogenic functions of macrophage
subsets. Nat Rev
2011;11(11):723-37.
Zwar NA. Smoking cessation. Aust J]
Gen Pract. 2020;49(8):474-81.

Jain R, Mukherjee K. Biological basis of

Immunol.

nicotine addiction. Indian J Pharmacol.
2003;35(5):281-9.

Dani JA, Bertrand D.
acetylcholine receptors and nicotinic

Nicotinic

cholinergic mechanisms of the central
nervous system. Annu Rev Pharmacol
Toxicol. 2007;47:699-729.

Tiwari RK, Sharma V, Pandey RK,
Shukla  SS. Addiction:
Neurobiology and Mechanism. J
Pharmacopuncture. 2020;23(1):1-7.
Tiwari RK, Roy A, Satpathy T, Pandey
R, Shukla SS. Role of Serotonin in
Relapse to Nicotine addiction: An
Overview. Adv Res

Nicotine

Pharm Biol.

Respir Sci 2023, Vol.4 No.1 a



Indi Esha, et al

27.

28.

29.

30.

31.

32.

2012;2(11):157-66.

Inayatillah IR, Syahrudin E, Susanto
AD. Kadar Karbon Monoksida Udara
Ekspirasi pada Perokok dan Bukan
Perokok serta Faktor-Faktor yang
Mempengaruhi. J Respirologi Indones.
2014;34(4):180-90.

Barua RS, Rigotti NA, Benowitz NL,
Cummings KM, Jazayeri MA, Morris PB,
et al. 2018 ACC Expert Consensus
Decision Pathway on Tobacco
Cessation Treatment: A Report of the
American College of Cardiology Task

Force on Clinical Expert Consensus

Documents. J Am Coll Cardiol.
2018;72(25):3332-65.

Jarvis MJ], Belcher M, Vesey C,
Hutchison DC. Low cost carbon
monoxide monitors in  smoking
assessment. Thorax.

1986;41(11):886—7.
Harlivasari AD, Susanto AD, Taufik FF,
Ginting TT, Jusuf A, Prasenohadi, et al.
Efektivitas  NAC
terhadap keberhasilan
merokok,derajat

(N-asetilsistein)
berhenti
withdrawal dan
craving pada
merokok. Fakultas Kedokteran

Universitas Indonesia,. Depok; 2019.

program  berhenti

Lindson-Hawley N, Banting M, West R,
Michie S, Shinkins B, Aveyard P.
Abrupt  Smoking
Cessation: A Randomized, Controlled

Gradual Versus
Noninferiority Trial. Ann Intern Med.
2016;164(9):585-92.

Smith PH, Weinberger AH, Zhang J,
Emme E, Mazure CM, McKee SA. Sex
Differences in Smoking Cessation

Pharmacotherapy Comparative

a https://respiratoryscience.or.id/

33.

34.

35.

Efficacy: A Network Meta-analysis.
Nicotine Tob Res. 2017;19(3):273-81.
The Department of Health and Aged
Care. National Tobacco Strategy 2012-
2018. Canberra: The Department of
Health and Aged Care; 2013.

Hughes JR, Stead LF, Hartmann-Boyce
], Cahill K,
Antidepressants for smoking
cessation. Cochrane database Syst
Rev. 2014;2014(1):CD000031.
Arancini L, Bortolasci CC, Dodd S,
Dean OM, Berk M. N-acetylcysteine for

Lancaster T.

cessation of tobacco smoking:
rationale and study protocol for a
randomised controlled trial. Trials.

2019;20:555.


https://respiratoryscience.or.id/index.php/journal/index

