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In an effort to help smokers stop, Nicotine Replacement Therapy (NRT) delivers
regulated, low doses of nicotine to reduce cravings and withdrawal symptoms. Five
different NRT patch, gum, nasal spray, inhaler, and lozenge forms have been
approved by the FDA, allowing people to select the one that best suits their needs.
NRTs effectiveness in helping people quit smoking is supported by a large body of
research that addresses both the psychological and physiological components of
addiction. Since quitting frequently takes numerous efforts, combining NRT with
behavioural counselling and support programmes increases the likelihood of
success. Alternative techniques to treating drug addiction are provided by
Ayurvedic, Siddha, and Unani therapies, which place an emphasis on individualized
care and holistic wellbeing. These traditional systems include Panchakarma rites,
Rasayana therapies, and herbal formulations as essential elements. Yoga therapy is a
unique kind of rehabilitation that helps those overcoming from drug addiction by
increasing the production of endorphins and improving mental clarity.
Pharmacological therapies have been shown to be beneficial in lowering cravings
and withdrawal symptoms. These interventions include first-line drugs such as
Varenicline and Bupropion. The second-line treatments are cytisine and
nortriptyline, while the latter may have adverse effects. Combination medicines
have demonstrated enhanced efficacy in helping people stop smoking; however,
possible adverse effects and financial considerations must be taken into account.
Examples of these combinations include using a nicotine patch in conjunction with
short-acting NRT or varenicline and bupropion. While the effectiveness of some
treatments, such as clonidine and selective serotonin reuptake inhibitors/anxiolytics,
has been demonstrated to some extent, other treatments, such as nicotine vaccine
and electronic cigarettes, are still being studied.

INTRODUCTION

nicotine in different regions when a person smokes.

As the main alkaloid in tobacco smoke and a highly
addictive chemical molecule present in tobacco
plants, nicotine is essential in regulating the
psychopharmacological effects linked to addiction
(Foulds, et al, 2004; Cherer, et al,1999). The
problem of nicotine addiction continues to be a
major global public health issue, adding
considerably to the burden of chronic illnesses
(Ncbi, 2006 ). The nicotine concentration of
tobacco products is what makes them addicting. As
a result, the body adjusts to the occurrence of

https://jbsd.in/edata

153

When people stop using tobacco products, they also
stop using nicotine, which causes withdrawal
symptoms. This happens as a result of the body
having to adjust to not having nicotine (2011; Engl,
2010). By using devices that deliver controlled, low
levels of nicotine, NRT is a cessation strategy
intended to help people stop smoking. The principal
aim of this treatment is to reduce nicotine cravings
and mitigate the symptoms related to nicotine
withdrawal (Silagy, 2004).
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By administering nicotine in different forms, NRT
works to lessen the desire to smoke as well as the
physical and psychological symptoms of
withdrawal (Wadgave, 2016).

Notably, five distinct types of replacement nicotine
therapy have been approved by the food and Drug
Ministry (Patch, Gum, Nasal spray, Inhalers and
Lozenges) (Schnoll et al, 2015).Several studies
demonstrate how well NRT works to help people
stop smoking. NRT lessens the symptoms of
withdrawal by administering nicotine in a regulated
way, making it easier for people to escape the cycle
of addiction. Moreover, NRT tackles the
psychological aspects of smoking by offering
alternatives to the ritualistic behaviors connected to
tobacco use. NRT's versatility, which provides a
range of formulas to suit individual preferences, is
one of its main advantages. NRT enables a
customized approach to smoking cessation,
regardless of the  preference for the
inconspicuousness of a patch, the oral gratification
of gum, or the inhaling aspect of an inhaler (Pollak
K1, et al., 2007). Although long-term use of nicotine
patches is thought to be safe, studies suggest that
their usefulness could not last more than 24 weeks
for a variety of smokers (Jiloha, 2014). As a
component of a thorough smoking cessation
programme that incorporates behavioral counseling
and support, NRT is frequently advised (Sandhu
2023). By treating the physiological and
psychological elements of addiction, the
combination of pharmaceutical treatments and
behavioral techniques increases the chances of a
successful cessation (Yildiz, 2004).

While some people can effectively stop using
tobacco products without the help of NRT, many
people who try to stop typically fail and need to try
several times before they can stop permanently. The
difficulty is further highlighted by the fact that
many people who try to stop on their own usually
relapse within the first month, mostly as a result of
withdrawal symptoms. In spite of this, there is good
news: a sizable portion of people succeed in
quitting, meaning that there are now more former
smokers than present. While some individuals can
successfully quit smoking tobacco products without
the assistance of NRT many others who attempt to
quit usually are unsuccessful and require multiple
attempts before they are able to quit for good. The
fact that many individuals who attempt to quit on
their own typically relapse within the first month,
primarily due to withdrawal symptoms, emphasizes
the challenge even more. Despite this, there is good
news: a significant number of people are successful
in stopping, which means that the number of former
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smokers has surpassed the current number
(Narahashi, et al, 2000). It's crucial to remember
that NRT just treats the physical dependence issue
and shouldn't be the only strategy used to stop
smoking. It is advised to combine NRT with
techniques like a quit programme that treat the
psychological components of tobacco addiction. It
has been demonstrated that, in comparison to
approaches that rely solely on one strategy,
employing support networks both throughout NRT
therapy and for a few months following quitting
increases the likelihood of a successful cessation.
When it comes to the best time to begin NRT, it is
advised to begin immediately after making the
decision to stop smoking, as opposed to waiting
until one or more days into the quitting process. It
could take several tries to succeed, but people are
urged not to give up. It's crucial to remember that
although the FDA has recognized NRT products as
useful tools for quitting smoking, none of these
medications have been approved by the FDA
expressly for helping people stop using smokeless
tobacco. Studies in this area are still being carried
out, some of which hint at the lozenge forms
possible benefits (Tiwari, et al,2020). Nicotine
replacement therapy (NRT) is effective in treating
difficult cravings and withdrawal symptoms, which
are typically recognized as the main barriers to
quitting tobacco. It has been demonstrated that
using NRT successfully reduces these symptoms
(Pandit, 2023).

Mechanism of Action of Nicotine

The main psychotropic ingredient in tobacco is
nicotine. The lungs or oral mucosa allow nicotine to
enter the bloodstream when a person smokes a
cigarette or consumes tobacco in other ways (such
as chewing tobacco or vaping).

Nicotine attaches itself to brain nicotinic
acetylcholine receptors, or nAChRs. These
receptors are present in the mesolimbic pathway
and other regions linked to pleasure and reward.
Dopamine, acetylcholine, norepinephrine,
serotonine, vasopressin, beta-endorphin, and ACTH
are released in greater amounts when nicotine
activates nAChRs a neurotransmitter essential to
motivation, pleasure, and reinforcement. The desire
to consume nicotine is increased by the dopamine
surge, which produces sensations of pleasure and
euphoria.

The reward system in the brain changes when
nicotine is ingested repeatedly. With time, the
brain's natural production of dopamine may decline
along with the amount of nAChRs. Tolerance
develops as a result, requiring higher doses of
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nicotine to produce the same enjoyable benefits
(West, et al., 2017).

Ayurvedic Remedies for Drug Addiction

Giving up tobacco usage becomes crucial for both
preventing and curing numerous ailments because
Ayurveda believes that treating any illness requires
removing its underlying cause (Rao, et al.,2022).
However, preventing this cause, uncontrolled
tobacco addiction remains a challenge. Over a
billion people are thought to smoke regularly
worldwide, despite being aware of the negative
repercussions of doing so.

Various Ayurvedic remedies for drug addiction:
Panchakarma

Making ensuring that Panchakarma treatments or
rituals are only carried out by Ayurvedic experts is
the most important factor. Panchakarma, an
Ayurvedic therapy, helps the body detoxify.
Utilizing a variety of oils and herbs in accordance
with traditional practices and procedures from
ancient times, this process aids in the removal of
bad circumstances (Rao, et al.,2022; Ravishankar,
et al.,2007).

Various types of oils and herbs

Triphala: Because of its purifying and revitalising
qualities, triphala, a concoction of three fruits is
frequently employed in Panchakarma. These fruits
include amla, harithi, and bibhitaki. It aids in
cleansing and digestion. Guggul: is used to enhance
the body's removal of toxins and to help balance the
doshas. In Panchakarma, it is frequently used to
encourage detoxification.

Neem: is well-known for having purifying and
antimicrobial qualities. It aids in the body's
cleansing during a variety of Panchakarma
treatments. Trikatu: is a remedy used to boost
metabolism and digestion that combines three
strong herbs: long pepper, black pepper, and ginger.
It frequently occurs during Panchakarma
preparations. Aloe-vera: is utilised in some
Panchakarma therapies and is used for its calming
and cooling qualities. Bilva (Bael): Panchakarma
uses bilva leaves and fruit because of its cleansing
and digestive qualities.

Musta: Because of its ability to aid in detoxifying
and digesting, musta is utilised in Panchakarma.
Bhringaraj: for therapies like Abhyanga (oil
massage) and Shirodhara (application of herbal oil
to the forehead), bhringaraj is utilised in herbal oils
and pastes.

Shatavari: can be found in formulations and is
frequently utilised during Panchakarma to support
the body's general health.
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Virechana

Virechana, one of the more powerful Panchakarma
therapies, is well known for its exceptional efficacy
in treating drug addiction. Through the removal of
toxins, vivechana helps to cleanse the
gastrointestinal system and purify the blood.
Virechana aids in the decontamination of the spleen,
liver, kidney, stomach, colon, intestine, and sweat
glands, among other organs and systems. Herbs and
oils, in particular castor oil, mango juice, cow's
milk, raisins, psyllium seeds, husk of flax seeds,
senna, and prune, are used in vivechana therapy
(Kumar, 2020).

Rasayana Therapies

Rasayana treatments are another very successful
Ayurvedic treatment for drug addiction and abuse.
Rasayana therapy mainly uses the concepts of
energy conservation and transmutation to improve
mental and physical qualities. The intention is to
boost immune system and brain function as well as
the body's natural metabolic processes. Massages on
the face, head, and entire body using medicinal oils
and herbal creams are among the Rasayana
therapies. This treatment is helpful in treating the
problem of artificial ageing brought on by long-
term drug misuse (Balasubramani, 2011; Rathi,
2020).

Siddha Remedies for Drug Addiction

Tobacco addiction has long been treated using
herbal compositions according to the siddha
medical system. The formulation "Noolvayu
Kudineer" is one example. It is thought that the
ingredients in this formulation may help lessen
withdrawal symptoms and cravings for tobacco. It's
crucial to remember that each person may respond
differently to these herbal formulations, and there
may not be enough scientific data to support their
usage in  the treatment of  addiction
(Selvasankari,2022). Herbs and substances that may
be wused in siddha formulations for tobacco
addiction:

Acalyphaindica (Kuppaimeni): well known for its
ability to lessen tobacco cravings.

Piper betle (Vetrilai): thought to possess anti-
addictive qualities and could aid in lowering the
craving for smoke.

Zingiberofficinale (Sukku): used due of its ability
to lessen the symptoms of withdrawal.

Terminalia chebula (Kadukkai): Given its
digestive and cleansing qualities, it might be added.
Terminalia bellirica (Thandrikkai): utilised
because of its capacity to enhance general health
during healing.
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Emblicaofficinalis (Nellikkai): renowned for
having antioxidant qualities that may aid in
detoxification (Selvasankari,2022; 2019).

Unani Remedies for Drug Addiction

With its all-encompassing approach to health and
wellbeing, unani medicine might provide nicotine
addiction treatment choices. Here are some broad
guidelines and herbs that may be taken into
consideration in the Unani system of managing
nicotine addiction, even if the precise drugs and
therapies recommended by Unani practitioners can
differ based on individual characteristics (Sofi,
2023).

Herbal Formulations: Herbal treatments play a
significant role in unani medicine. It is possible to
lessen withdrawal symptoms and cravings for
nicotine by using specific herbs. Herbs that are used
to help with addiction include Brahmi
(Bacopamonnieri), Shankhpushpi (Convolvulus
pluricaulis), and Jatamansi (Nardostachysjatamansi)
(Selvasankari, 2022).

Detoxification (Tadbeer): To help the body get rid
of pollutants, Unani emphasises detoxification
techniques. This could involve changing one's diet
and using some herbal supplements to help the body
detoxify from nicotine and associated chemicals.
Dietary and Lifestyle Changes: Nutritional
adjustments and lifestyle adjustments are frequently
suggested by unani practitioners to aid in the
healing process. The comprehensive approach may
include stress management strategies, a healthy diet,
and frequent exercise (Sofi, 2023).

Counseling and Behavioral Therapy: The field of
unani medicine recognises the significance of
treating the psychological components of addiction.
To assist people in overcoming cravings and
triggers, some practitioners may combine
behavioural therapy and counselling strategies.
Personalized Treatment: Treatment regimens in
unani medicine are customised based on each
patient's distinct constitution (Mizaj) and general
state of health. From person to person, different
Unani prescriptions and formulations may be used
(Sofi, 2023).

Yoga

Drug abusers who receive yoga treatment can
recover well (Mathew et al., 2013). Drug abusers'
brains are known to be significantly impacted by the
chemicals in their substances during the recovery
period. An addict might increase their brain's
production of "endorphin chemicals" (Jan, 2015) by
practicing yoga and other physical activities. This
can significantly help them achieve mental clarity.
In addition to obtaining Ayurvedic therapy, an
addict may want to think about enrolling in a
structured yoga programme to help them fully
recover from their drug addiction (Woodyard,
2011). Since yoga stimulates all of the body's
organs without overstressing any one of them, it is
equally beneficial and particularly helpful for
beating drug addiction (Kuppili, 2018).

Five types of nicotine replacement therapy (NRT)
have been approved by the US Food and Drug
Administration (FDA): patches, gum, nasal sprays,
inhalers, and lozenges.

Tablel. NRT and its dosage (Moerke, 2020; Shiffman, 2003; Digard, 2013; Barua et al., 2018; 2020).

Types of NRT | Available Dosage

Lozenges Img, 2 mg and 4 mg .

Gum 2 mg and 4 mg.

Patch 5 mg, 10 mg, 15 mg doses worn over 16 hours 7 mg, 14 mg, 21 mg doses worn over 24
hours.

Nasal spray 0.5mg dose/spray.

Inhalers 10 mg cartridge delivers 4 mg inhaled vapor.

https://ibsd.in (open Access)
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Table 2. Mechanism of action of NRT (Moerke, 2020; Shiffman, 2003; Digard, 2013, Barua et al., 2018;

2020).
Types Absorption Binding Dopamine release Gradual
reduction
Lozenges Oral Absorption | Nicotinic Activation of nAChRs by | starting with a
Gum through the mucous | acetylcholine nicotine leads to the | higher-dose and
membranes of the | receptors release of | then gradually
mouth and  throat. | (nAChRs) neurotransmitters, moving to
And reaches into particularly ~ dopamine. | lower-dose over
bloodstream. Dopamine is associated | time.
Patch Absorption by with feelings of pleasure
transdermal delivery. and reward, which can
And reaches into help to reduce withdrawal
bloodstream. symptoms and cravings
Nasal spray | Absorption by nasal associated with quitting
passages. smoking.
Inhalers Absorption  through
the oral mucous

Currently Available Medications

Varenicline by binding to the alpha-4beta-
2nicotinic receptor with high affinity and
functioning as a partial agonist, varenicline lessens
the symptoms associated with nicotine withdrawal.
By preventing nicotine from attaching to the
receptor, it prevents the addictive properties of
nicotine that cause dependency. Varenicline lessens
the warding effects of smoking cigarettes by doing
this. By increasing the receptor's activity, it also
lessens cravings and withdrawal (Coe, 2005).
Mechanism of Action: Because of its dual agonist
antagonist activity, an a4p2nAChR partial agonist
may have a lower abuse liability than nicotine,
while still improving abstinence rates when
compared to NRT. 04p2nAChRs mediate the
addictive qualities of nicotine (Brunzell,2012). One
of the reasons vannicline was chosen for
development was its strong affinity for a4p2
nAChRs. A high affinity partial agonist at a4f2
containing (a6B2) nAChRs, which are also
important in nicotine dependence, was later
demonstrated to be present (Ollema, 2007).The
preclinical in vivo profile of vannicline is similar to
that of a partial agonist of a4p2/a6p2. It decreases
nicotine  self-administration, reduces nicotine-
induced dopamine release, and increases basal
mesolimbic dopamine release to about 50% of the
maximal impact of nicotine (Warner, 2005; Paccosi,
2020).

Bupropion it is thought that bupropion works by
increasing dopaminergic and noradrenergic
release in the central nervous system. Bupropion
has been demonstrated to oppose nicotinic
acetylcholine receptor activity in addition to
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being a mild inhibitor of dopamine and
noradrenaline reuptake. In humans, it undergoes
substantial metabolism, with its main metabolites
reaching levels greater than those of bupropion
(Jefferson, 2005).

Mechanism of Action.: Bupropion is an aminoketone
antidepressant whose precise mode of action is
uncertain (Connarn, 2015). Bupropion does not
appear to affect monoamine uptake, however it is
known to somewhat impair the absorption of
dopamine and norepinephrine. It appears that the
effects on norepinephrine and dopamine are what
lead to the clinical symptoms. Norepinephrine
uptake is said to be less potent than dopamine
absorption inhibition. Furthermore, bupropion's
impact on nicotinic and serotonin receptors is
lessened. Bupropion typically starts to have a
therapeutic impact around the second week of
treatment. The maximum concentration of serum
occurs after two hours for instantaneous release,
three hours for prolonged release, and five hours for
extended release. The activity lasts for one to two
days. Bupropion is rapidly absorbed by the
gastrointestinal (GI) tract, with a volume of
distribution ranging from around 20 L/kg to 47
L/kg. Protein binding will account for 84% of the

drug's composition CYP2B6 breaks down
bupropion in the liver to  produce
hydroxybupropion. Erythrohydrobupropion and

threohydrobupropion are the products of non-CYP
metabolism. These metabolites have 20-50% of the
original compound's potency, making them active.
At last, a glycinated conjugate is formed, which is
then eliminated by the kidneys.
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Eighty-seven percent of the medication is
eliminated in the urine, and ten percent in the faeces
(Connarn, 2015). Bupropion has a half-life of three
to four hours in dispersion, but when taken
regularly, the half-life rises to approximately
twenty-one hours.

Cytisine Similar to varenicline, cytisine also
referred to as cytisinicline in the US; is a plant
derivative that partially agonistically activates the
alpha-4 beta-2 nicotinic acetylcholine receptor
(Hays, 2008). Compared to placebo and single-
agent NRTA, it seems to be more efficacious. When
accessible, cytisine is an acceptable option for
quitting smoking and could provide a less expensive
pharmacologic alternative to treatments like
varenicline. Cytisine has been used for decades to
help people stop smoking in Eastern Europe, but it
is not available in the US or Western Europe since
the US FDA or its European equivalent have not yet
studied it (Karnieg, 2018).

Mechanism of Action: An alkaloid used to help
people quit smoking is called cytisine. It has partial
agonist activity at the 04p2 nicotinic acetylcholine
receptor. A partial agonist with poor effectiveness
for nicotinic acetylcholine receptors P4-p2 is
cytisine. These are thought to be essential to
nicotine's (NIC) impact on the reward system and
ability to promote addiction. When taken alone,
cytisine lessens the effects of NIC on dopamine
release in the mesolimbic system while also
lessening the symptoms of NIC withdrawal that
come with trying to stop (Livingstone, 2023;
Walker, 2014; Rigotti, 2023; Rigotti 2014;
Zatonski, 2015).

Nortriptyline Tricyclic antidepressant nortriptyline
is a second-line treatment that has demonstrated a
modest level of success in helping smokers stop for
those who are unable to utilise a Ist medication or
who require an adjuvant to Ist therapy. It raised the
chance of abstinence compared with placebo in a
meta-analysis of six studies and 975 people
(Hajizadeh, 2023; Wagena, 2005; Prochazka, 1998;
Hall, 2002; Hall, 1998) (RR 2.03, 95% CI 1.48-
2.78). But nortriptyline users were more likely to
experience drowsiness and dry mouth as side
effects.

Mechanism of Action: Tricyclics (secondary
amines), or TCAs for short, are a class of
pharmacological substances that includes the
antidepressant nortriptyline. Most agree that
nortriptyline increases the concentration of those
neurotransmitters in the synapse by preventing the
presynaptic neuronal membrane from reabsorbing
serotonin and norepinephrine. Nortriptyline also
prevents histamine, 5-hydroxytryptamine, and
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acetylcholine from acting. Nortriptyline inhibits
phenethylamine's  pressure  response  while
amplifying  norepinephrine's  pressor  impact.
Nevertheless, studies have also discovered other
impacts of receptors, such as down-regulation of
serotonin receptors, desensitization of adenylyl
cyclase, and down-regulation of beta-adrenergic
receptors.The proposed mechanism of action of
nortryptyline in neuropathic pain is an increase in
noradrenaline levels acting inside dorsal root
ganglia on [2-adrenoceptors generated by non-
neuronal satellite cells. Neuropathic pain is
alleviated as a result of this stimulation of P2-
adrenoreceptors, which lowers the generation of
TNFa brought on by neuropathy (Bohren, 2013).
While the precise method by which nortriptyline
aids in smoking cessation remains unclear, it could
function by emulating the effects of nicotine on the
noradrenergic system.

Although more investigation is necessary, a recent
study suggests that nortriptyline may be a helpful
new antimicrobial treatment against infections of
Candida albicans that are resistant to drugs because
it efficiently suppresses biofilm and kills cells in a
grown biofilm (Gomez-Coronado, 2018; Szegedi,
2009). Even though the antidepressant effect
takes a few weeks to manifest, peak plasma
concentrations occur 7 to 8.5 hours after oral
dosing. The liver, heart, and brain get
nortriptyline. Tissue proteins and plasma are
strongly attached to nortriptyline and its
metabolite. Breast milk contains nortriptyline as
well as the drug passes the placenta. When taken
orally, nortriptyline is metabolised by CYP2D6
in the liver in the first pass (Hicks, 2017). Urine
release, which excretes around one-third of the
dose as metabolites in a day, is the primary mode
of elimination. The drug is also expelled by bile
as stool.

Therapies with limited or unproven benefit
Clonidine is currently generally considered to
have little efficacy for smoking cessation, despite
encouraging initial research (Prochazka, 1992).
While a meta-analysis revealed that clonidine
was more effective than a placebo in helping
people quit smoking, most individual studies
assessing the medication have not shown
statistically significant efficacy. The utility of
clonidine as a smoking cessation aid is further
limited by adverse effects, which include
weariness, sleepiness, and dry mouth.

Mechanism of Action: An imidazoline derivative
called clonidine hydrochloride functions as an
agonist on the alpha-2 adrenergic centrally.
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2-((2,6-dichlorophenyl) amino)-2-imidazoline
hydrochloride is the chemical name for clonidine.
As an alpha-adrenergic agonist, clonidine
activates an enzyme in the nucleus tractus
solitarii (NTS) that suppresses excitation
cardiovascular neurons. Both the posterior
hypothalamus and the medulla respond to
clonidine as an alpha-antagonist. The ultimate
result is decreased sympathetic outflow from the
central nervous system (CNS), which lowers
arterial blood pressure in a way that is clinically
significant. Clonidine stimulates a pathway in the
nucleus tractus solitarii (NTS) that suppresses
excitatory cardiovascular neurons, acting as an
alpha-adrenergic agonist. Clonidine acts as an
alpha-antagonist in the medulla and posterior
hypothalamus. Reduced sympathetic outflow
from the central nervous system (CNS) is the
ultimate response, and this reduces arterial blood
pressure in a clinically meaningful way. When
used in conjunction with local anaesthetics,
epidural clonidine acts through three distinct
methods. Firstly, pain transmission is decreased
when alpha-2-receptors in the dorsal horn are
stimulated. Second, local vasoconstriction
brought on by clonidine may restrict the

circulatory  clearance of local epidural
anaesthetics. Last but not least, clonidine
improves neuraxial opioids and interacts

additively with fentanyl to reduce the dose of
each drug by 60% for postoperative analgesia.
Clonidines precise mode of action in treating
attention-deficit hyperactivity disorder (ADHD)
is unknown; however it's probable that prefrontal
cortex activity plays a role (Prochazka,1992).
Selective serotonin reuptake inhibitors/anxiolytics
calming agents It has generally not been
demonstrated that anxiolytic medications and
selective serotonin reuptake inhibitors (SSRIs) are
helpful in helping people stop smoking (Covey,
2000).

Nicotine vaccine The creation of a nicotine vaccine
is one novel experimental strategy for the treatment
of tobacco dependence. Theoretically, the
immunization would result in the production of
antinicotine antibodies, which would prevent
nicotine from binding to nicotine receptors in the
central nervous system and lessen the enjoyable
pleasure of smoking (Hartmann-Boyce, 2012;
Carrera, 2004).

Electronic cigarettes also referred to as e-cigarettes,
are nicotine delivery devices that run on batteries.
Different e-cigarette products with varying nicotine
delivery times and quantities are available in the
market. Because the tobacco is not burned, these

https://jbsd.in/edata

devices are likely safer than continue to smoke
regular tobacco cigarettes. However, it's unknown if
using them in the long run will be safe. The US
Food and Drug Administration (FDA) have
approved some e-cigarette devices as tobacco
products that can be sold as consumer goods since
their overall benefits outweigh their drawbacks for
the general public. Nevertheless, the FDA has not
assessed or authorized any e-cigarette as a
medicinal product for quitting smoking (LeSage,
2006).

Combination of NRT

Because each nicotine replacement medication
delivers a lower blood nicotine level than smoking
one pack of cigarettes per day, it is safe to combine
them. Combination NRT combines the long-acting
nicotine patch with a patient-selected short-acting
NRT (such as nicotine gum or lozenges) (Smith,
2009). For a full day, the patch relieves withdrawal
symptoms consistently. The "as needed" addition of
the short-acting nicotine medication helps manage
breakthrough cravings and other withdrawal
symptoms. Combination NRT is better than single-
type NRT while using NRT because of its increased
effectiveness. Research indicates that NRT is a
successful smoking cessation strategy. Combination
therapy with both long- and short-acting
formulations is recommended for those who want to
utilize NRT. NRT drugs individually outperform
placebos, with up to a twofold increase in quit rates.
Any kind of NRT produced higher abstinence rates
than placebo (16 versus 10.5 percent, respectively;
RR 1.55; 95% CI 1.49-1.61) in a meta-analysis of
133 trials including 64,640 people.

The majority of trial data indicate that using a long-
acting patch alone is not as beneficial as using it in
combination with a short-acting medication, like
gum, lozenges, or inhalers. The use of a nicotine
patch in conjunction with a short-acting NRT
product (gum, spray, or inhaler) was found to be
more successful than using just one kind of NRT
(relative risk 1.25, 95% CI 1.15-1.36) in a meta-
analysis of 14 randomized studies. In other trials,
combination NRT proved to be more successful
than single-product treatments. Nonetheless, no
differences were observed in the biochemically
validated rates of smoking abstinence between the
nicotine patch and combination NRT (nicotine
patch with lozenge) in a randomized experiment
involving 1086 smokers (Baker,2021).
Combination pharmacotherapy

Although pharmacological combinations seem to be
more successful than monotherapy, they are also
more costly and may result in more side effects.
Combination therapy makes sense for people whose
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first drugs only partially improved their condition.
Research backs up the use of varenicline and
nicotine patches together.

Varenicline and nicotine patch There may be more
adverse reactions, even if varenicline plus nicotine
patch may be a superior combination for quitting
smoking than varenicline alone (Baker,2021). At a
six-month follow-up, therapy with varenicline plus
nicotine patch for 12 weeks resulted in higher rates
of continuous abstinence (49 versus 33 percent;
odds Ratio [OR] 1.98, 95% CI 1.25-3.14) in a
randomized study involving 435 smokers (Piper,
2009). For individuals using both medications, there
was a little but not significant rise in adverse
effects, such as nausea, constipation, and sleep
disturbances. Conversely, a similar trial with 1251
participants found similar abstention rates with
monotherapy compared to combined varenicline
with nicotine patch at the 52-week follow-up
(Baker,2016; Koegelenberg, 2014).

Bupropion and varenicline Varenicline may be a
more effective smoking cessation drug when paired
with bupropion than when used alone A meta-
analysis (four studies; 1057 participants) found a
nonsignificant tendency towards higher smoking
cessation rates for those on combination bupropion
and varenicline therapy compared to varenicline
alone.

Bupropion and NRT A combination of NRT and
sustained-release bupropion resulted in greater rates
of abstinence than NRT alone (relative risk 1.17, CI
0.95-1.44), according to a meta-analysis of 15
randomised studies (Ebbert, 2014). This trend was
not statistically significant.

Nortriptyline and NRT In comparison to NRT
alone, adding nortriptyline to NRT (four trials) in a
meta-analysis revealed a trend towards greater rates
of abstinence (risk ratio 1.21, CI 0.94-1.55). This
outcome is comparable to what was discovered
when bupropion was added to NRT (Ebbert, 2014).

Conclusion

Overcoming nicotine addiction necessitates a
careful and comprehensive strategy. While some
treatments, including as Nicotine Replacement
Therapy, can help reduce the physical cravings,
long-term success requires combining these
treatments with counseling and support. In addition
to conventional medicine, investigating alternative
therapies such as Ayurveda and implementing
lifestyle modifications like yoga might enhance a
more comprehensive approach. Varenicline and
bupropion are examples of helpful medications, and
experimenting with different treatment
combinations may increase their efficacy.

https://ibsd.in (open Access)

Though they may appear to be a safer option, e-
cigarettes' long-term safety is still unknown.
Nicotine vaccines are one example of an
experimental treatment that shows potential in
altering the rewarding nature of smoking. Making
lifestyle changes and establishing robust support
networks, including as counseling, are essential for
a successful quit attempt. Further research on the
effects of Avurveda, Siddha, and Unani in drug
addiction and tobacco dependency is necessary
because these treatments have no negative side
effects.

Author Declaration

We certify that each of the listed authors has read
and approved the article, and that no other persons
meet the requirements to be included as authors. We
also certify that we have all approved the order of
authors as stated in the manuscript.

Declaration of competing Interest

All authors declare no conflict of interest.
Acknowledgements

Authors are thankful to the Management of TPCT’
College of Engineering, Dharashiv, Maharashtra,
India-413501 for the support.

REFERENCES

Baker TB, Piper ME, Smith SS, Bolt DM, Stein
JH, Fiore MC, 2021. Effects of Combined
Varenicline With Nicotine Patch and of Extended
Treatment Duration on Smoking Cessation: A
Randomized Clinical Trial. JAMA.,326(15):1485.
Baker TB, Piper ME, Stein JH, Smith SS, Bolt
DM, Fraser DL, Fiore MC, 2016. Effects of
Nicotine Patch vs Varenicline vs Combination
Nicotine Replacement Therapy on Smoking
Cessation at 26 Weeks: A Randomized Clinical
Trial. JAMA.,315(4):371-9.

Balasubramani Subramani Paranthaman,
Venkatasubramanian Padma, Kukkupuni
Subrahmanya  Kumar and  Patwardhan

Bhushan, 2011. Plant-based Rasayana drugs from
Ayurveda. Chinese Journal of Integrative Medicine,
17:88-94.

Barua RS, Rigotti NA, Benowitz NL, ef 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., 72(25):3332-3365.

Bohren Y, Tessier LH, Megat S, Petitjean H,
Hugel S, Daniel D, Kremer M, Fournel S, Hein
L, Schlichter R, Freund-Mercier MJ, Yalcin I,
Barrot M, 2013. Antidepressants suppress
neuropathic pain by a peripheral f2-adrenoceptor

160 ISSN: 2229-3469 (Print)


https://jbsd.in/

Bioscience Discovery, 17(2): 153-163, April - 2026

mediated anti-TNFo  mechanism.  Neurobiol
Dis.,60:39-50.

Brunzell DH, 2012. Preclinical evidence that
activation of mesolimbicalpha 6 subunit containing
nicotinic acetylcholine receptors sup-ports nicotine
addiction  phenotype.  Nicotine Tob  Res.,
14(11):1258-1269.

Carrera MR, Ashley JA, Hoffman TZ, Isomura
S, Wirsching P, Koob GF, Janda KD, 2004.
Investigations using immunization to attenuate the
psychoactive effects of nicotine. Bioorg Med
Chem., 12(3):563.

Centers for Disease Control and Prevention
(CDC). Quitting smoking among adults—United
States, 2001-2010. MMWR Morb Mortal Wkly Rep.
2011; 60(44):1513-1519.

Cherer G, 1999. Smoking behavior and
compensation: a review of the literature.
Psychopharmacology (Berl), 145(1):1-20.

Coe JW, Brooks PR, Vetelino MG, et al., 2005.
Varenicline: an alpha4-beta2 nicotinic receptor
partial agonist for smoking cessation. J Med
Chem.,48(10):3474-3477.

Connarn JN, Zhang X, Babiskin A, Sun D, 2015.
Metabolism of bupropion by carbonyl reductases in
liver and intestine. Drug Metab Dispos.,
43(7):1019-1027.

Covey LS, Sullivan MA, Johnston JA, Glassman
AH, Robinson MD, Adams DP, 2000. Advances
in non-nicotine pharmacotherapy for smoking
cessation. Drugs., 59(1):17.

Digard Helena, Proctor Christopher,
Kulasekaran Anuradha, Malmqvist Ulf Richte
Audrey, 2013. Determination of Nicotine
Absorption from Multiple Tobacco Products and
Nicotine Gum. Nicotine & Tobacco
Research,15(1):255-261.

Ebbert JO, Hatsukami DK, Croghan IT,
Schroeder DR, Allen SS, Hays JT, Hurt RD,
2014. Combination varenicline and bupropion SR
for tobacco-dependence treatment in cigarette
smokers: a randomized trial. JAMA., 311(2):155.
Engl N, 2010. J Med. 362(24): 2295-2303.

Foulds J, Burke M, Steinberg M, Williams JM
Ziedonis DM, 2004. Advances in pharmacotherapy
for tobacco dependence. Expert Opin Emerg Drugs,
9(1):39-53.

Gomez-Coronado N, Walker AJ, Berk M, Dodd
S, 2018. Current and Emerging Pharmacotherapies
for Cessation of  Tobacco Smoking.
Pharmacotherapy., 38(2):235-258.

Hajizadeh A, Howes S, Theodoulou A,
Klemperer E, Hartmann-Boyce J, Livingstone-
Banks J, Lindson N, 2023. Antidepressants for

https://jbsd.in/edata

smoking cessation. Cochrane Database Syst Rev.
5(5):CD000031.

Hall SM, Humfleet GL, Reus VI, Muiioz RF,
Hartz DT, Maude-Griffin R, 2002. Psychological
intervention and antidepressant treatment in
smoking cessation. Arch Gen
Psychiatry.,59(10):930.

Hall SM, Reus VI, Muiioz RF, Sees KL,
Humfleet G, Hartz DT, Frederick S, Triffleman
E, 1998. Nortriptyline and cognitive-behavioral
therapy in the treatment of cigarette smoking. Arch
Gen Psychiatry., 55(8):683.

Hartmann-Boyce J, Cahill K, Hatsukami D,
Cornuz J, 2012. Nicotine vaccines for smoking
cessation.  Cochrane  Database  Syst Rev.,
(8):CD007072.

Hays JT, Ebbert JO, 2008. Varenicline for
tobacco dependence, Nicotine Dependence Center,
Mayo Clinic College of Medicine. N Engl J Med.,
359(19):2018.

Hicks JK, Sangkuhl K, Swen JJ, Ellingrod VL,
Miiller DJ, Shimoda K, Bishop JR, Kharasch
ED, Skaar TC, Gaedigk A, Dunnenberger HM,
Klein TE, Caudle KE, Stingl JC, 2017. Clinical
pharmacogenetics  implementation  consortium
guideline (CPIC) for CYP2D6 and CYP2CI19
genotypes and dosing of tricyclic antidepressants:
update. Clin Pharmacol Ther.,102(1):37-44.

Jan G Veening and Henk P Barendregt, 2015.
The effects of Beta-Endorphin: state change
modification Fluids Barriers. CNS., 12:3.

Jefferson JW, Pradko JF, Muir KT, 2005.
Bupropion for major depressive disorder:
Pharmacokinetic and formulation considerations.
Clin Ther., 27(11):1685-1695.

Jiloha, RC, 2014. Pharmacotherapy of smoking
cessation. Indian Journal of Psychiatry 56(1):87-95.
Karnieg T, Wang X , 2018. Cytisine for smoking
cessation. CMAJ., 190(19):E596.

Koegelenberg CF, Noor F, Bateman ED, van
Zyl-Smit RN, Bruning A, O'Brien JA, Smith C,
Abdool-Gaffar MS, Emanuel S, Esterhuizen TM,
Irusen E, 2014. Efficacy of varenicline combined
with nicotine replacement therapy vs varenicline
alone for smoking cessation: a randomized clinical
trial. JAMA., 312(2):155-161.

Krishi Bhawan, New Delhi, Advisory in terms of
Consumer Protection Act, 2019 concerning sale of
Ayurvedic, Siddha and Unani drugs containing
ingredients listed in Schedule E (1) of the Drugs
and Cosmetics Rules, 1945 on e-commerce
platforms. F. No. J-25/64/2022-CCPA Central
Consumer Protection Authority.

ISSN: 2231-024X (Online)



Rajesh B. Nanaware et al.,

Kumar Yogesh, Bhatkoti Mayank, Kumar Vipin,
Varma Sheetal, 2020. Efficacy of Virechana
Karma Along with Shaman Yoga in Ekakushtha
W.S.R. Psoriasis: A Single Case Study Journal of
Ayurvedic and Herbal Medicine, 6(3):139-144.
Kuppili Pooja Patnaik, Parmar Arpit, Gupta
Ankit and Balhara Yatan Pal Singh, 2018. Role
of Yoga in Management of Substance-use
Disorders: A Narrative Review. J Neurosci Rural
Pract., 9(1):117-122.

LeSage MG, Keyler DE, Hieda Y, Collins G,
Burroughs D, Le C, Pentel PR, 2006. Effects of a
nicotine conjugate vaccine on the acquisition and
maintenance of nicotine self-administration in rats.
Psychopharmacology (Berl).,184(3-4):409.
Livingstone-Banks J, Fanshawe TR, Thomas
KH, Theodoulou A, Hajizadeh A, Hartman L,
Lindson N, 2023. Nicotine receptor partial agonists
for smoking cessation. Cochrane Database Syst Rev.
5(5):CD006103.

Mabry PL, Tooze JA, Moser RP, Augustson EM,
Malcolm RJ, Benowitz NL, 2007. Nicotine
withdrawal and craving patterns during smoking
and nicotine nasal spray use: results from a pilot
study with African American men. Nicotine Tob
Res., 9(1):65-82.

Mathew Anand, Dr. Jagatheesan and Alagesan,
2013. Effect of yoga therapy in rehabilitation of
drug addicts, GRA - Global Research Analysis,
2(7):154.

Moerke MJ, McMahon LR and Wilkerson JL,
Nader Michael A, 2020. More than Smoke and
Patches: The Quest for Pharmacotherapies to Treat
Tobacco Use Disorder, American Society for
Pharmacology and Experimental Therapeutics
72(2):527-557.

Narahashi T, Fenster CP, Quick MW, Lester
RAJ, Marszalec W, Aistrup GL, Sattelle DB,
Martin BR and Levin ED, 2000. Toxicological
Sciences, 57,193-202.

Ollema H, Chambers LK, Coe JW, et al., 2007.
Pharmacological profile of the alpha4 beta2
nicotinic acetylcholine receptor partial agonist
varenicline, an effective smoking cessation aid.
Neuropharmacology.,52(3):985-994.

Paccosi S, Cresci B, Pala L, Rotella CM, Parenti
A, 2020. Obesity Therapy: How and Why? Curr
Med Chem., 27(2):174-186.

Pandit Mohit, 2023. Management of Addiction of
Tobacco Through Ayurveda A Formative
Evaluation Study. [International Journal of
Ayurveda and Pharma Research, 11(7):62-69.
Piper ME, Smith SS, Schlam TR, Fiore MC,
Jorenby DE, Fraser D, Baker TB, 2009. A
randomized placebo-controlled clinical trial of 5

httDS://ibSd.ill (open Access)

162

smoking cessation pharmacotherapies. Arch Gen
Psychiatry., 66(11):1253.

Pollak KI, Oncken CA, Lipkus IM, et al., 2007.
Nicotine replacement and behavioral therapy for
smoking cessation in pregnancy. Am J Prev Med,
33(4):297-305. doi:10.1016/j.amepre.2007.05.006
Prochazka AV, Petty TL, Nett L, Silvers GW,
Sachs DP, Rennard SI, Daughton DM, Grimm
RH Jr, Heim C,1992. Transdermal clonidine
reduced some withdrawal symptoms but did not
increase smoking cessation. Arch Intern Med.,
152(10):2065.

Prochazka AV, Weaver MJ, Keller RT, Fryer
GE, Licari PA, Lofaso D, 1998. A randomized
trial of nortriptyline for smoking cessation. Arch
Intern Med., 158(18):2035.

Rao Krishna S, Panda AK, Binitha P, Kar
Bikash Ranjan and Indu S, 2022. Ayurveda
panchakarma treatment success in a case of chronic
spontaneous urticaria non-responding to
conventional medicine—A case study. J Ayurveda
Integr Med., 13(2):100549.

Rathi Renu B, Rathi Bharat J, 2020. Ayurveda
perspectives toward prevention and management of
nicotine and alcohol dependence: a review.Journal
of Indian System of Medicine, 8(1):14-20.
Ravishankar B, and Shukla VJ, 2007. Indian
Systems of Medicine: A Brief Profile Afi J Tradit
Complement Altern Med., 4(3):319-337.

Rigotti NA, 2014. Cytisine--a tobacco treatment
hiding in plain sight. N Engl J Med., 371(25):2429.
Rigotti NA, Benowitz NL, Prochaska J, Leischow
S, Nides M, Blumenstein B, Clarke A, Cain D,
Jacobs C, 2023. Cytisinicline for Smoking
Cessation: A Randomized Clinical Trial. JAMA.,
330(2):152.

Sandhu A, Hosseini SA, Saadabadi A, 2023.
Nicotine Replacement Therapy. In: Stat Pearls.
Treasure Island (FL): Stat Pearls Publishing.

Saul Shiffman, Dresler Carolyn M, Rohay
Jeffrey M, 2003. Successful treatment with a
nicotine lozenge of smokers with prior failure in
pharmacological therapy, Saul Shiffman PhD
Pinney Associates,

Schnoll RA, Goelz PM, Veluz-Wilkins A, et al.,
2015. Long-term nicotine replacement therapy: a
randomized clinical trial. JAMA Intern Med,
175(4):504-511.

Selvasankari E, Manjari V, 2022. Siddha
management of alcohol withdrawal syndrome.
Bioinformation, 18(9):748-751.

Silagy C, Lancaster T, Stead L, Mant D, Fowler
G, 2004. Nicotine replacement therapy for smoking
cessation. Syst Rev.,(3):CD000146.

ISSN: 2229-3469 (Print)


https://jbsd.in/

Bioscience Discovery, 17(2): 153-163, April - 2026

Smith SS, McCarthy DE, Japuntich SJ,
Christiansen B, Piper ME, Jorenby DE, Fraser
DL, Fiore MC, Baker TB, Jackson TC, 2009.
Comparative effectiveness of 5 smoking cessation
pharmacotherapies in primary care clinics. Arch
Intern Med., 169(22):2148.

Sofi Ghulamuddin, Mujassam Muhammad,
Alam Md Anzar, 2023. Exploring Drug De-
addiction Treatment in Unani Medicine, Altern Ther
Health Med., 29(6):220-225.

Szegedi A, Jansen WT, van Willigenburg AP,
van der Meulen E, Stassen HH, Thase ME, 2009.
Early improvement in the first 2 weeks as a
predictor of treatment outcome in patients with
major depressive disorder: a meta-analysis
including 6562 patients. J Clin
Psychiatry.,70(3):344-53.

Tiwari Raj Kumar, Sharma Vikas, Pandey
Ravindra Kumar, and Shiv Shankar Shukla,
2020. Nicotine Addiction: Neurobiology and
Mechanism. J Pharmacopuncture, 23(1):1-7.

U.S. Department of Health and Human Services,
Centers for Disease Control and Prevention,
Coordinating Center for Health Promotion, National
Center for Chronic Disease Prevention and Health
Promotion, Office on Smoking and Health; 2006.
United States Public Health Service Office of the
Surgeon General; National Center for Chronic
Disease Prevention and Health Promotion (US)
Office on Smoking and Health. Smoking Cessation:

Cite this article

A Report of the Surgeon General. Washington
(DC): US Department of Health and Human
Services; 2020.

Wadgave U, Nagesh L, 2016. Nicotine
Replacement Therapy: An Overview. Int J Health
Sci (Qassim), 10(3):425-435.

Wagena EJ, Knipschild PG, Huibers MJ,
Wouters EF, van Schayck CP, 2005. Efficacy of
bupropion and nortriptyline for smoking cessation
among people at risk for or with chronic obstructive
pulmonary disease. Arch Intern Med.,165(19):2286.
Walker N, Howe C, Glover M, McRobbie H,
Barnes J, Nosa V, Parag V, Bassett B, Bullen C.,
2014. Cytisine versus nicotine for smoking
cessation. N Engl J Med. 371(25):2353.

Warner Charlotte, Shoaib Mohammed, 2005.
Addiction biology, 10(3):219-231.

West Robert et al., 2017. Tobacco smoking: Health
impact, prevalence, correlates and interventions,
Psychology of Health, 32(8):1018-1036.
Woodyard Catherine, 2011. Exploring the
therapeutic effects of yoga and its ability to increase
quality of life. Int J Yoga., 4(2):49-54.

Yildiz D, 2004. Nicotine, its metabolism and an
overview of its biological effects. Toxicon.,
43(6):619-632.

Zatonski W, Zatonski M, 2015. Cytisine versus
nicotine for smoking cessation. N Engl J Med.,
372(11):1072.

Rajesh B. Nanaware, Ajit M. Jadhav, Deepali D. Rokade. 2026. Nicotine Replacement Therapy: A Successful Quit

Attempt for Tobacco. Bioscience Discovery, 17(2):153-163.

https://jbsd.in/edata

163 ISSN: 2231-024X (Online)



