
Nicotine Addiction and Nicotine Addiction and 
Pharmacological Aids for Pharmacological Aids for 

Tobacco TreatmentTobacco Treatment

Linda A. Thomas, MSLinda A. Thomas, MS
Tobacco Consultation ServiceTobacco Consultation Service

University of Michigan Health SystemUniversity of Michigan Health System



Webinar ObjectivesWebinar Objectives
Describe nicotine addictionDescribe nicotine addiction

Identify PHS identified firstIdentify PHS identified first--line line 
pharmacological aids available for tobacco pharmacological aids available for tobacco 
treatment including dosing guidelines and treatment including dosing guidelines and 
the pros and cons of eachthe pros and cons of each

Describe strategies of combination  Describe strategies of combination  
pharmacological therapiespharmacological therapies



What is Nicotine?What is Nicotine?

The most common cause of drug 
addiction in the world
Naturally occurring in the tobacco 
plant
A colorless alkaloid that turns brown 
when burned
Nicotine is absorbed through the 
mucosa, skin, and lungs

National Institute on Drug Abuse Research Report, 1998National Institute on Drug Abuse Research Report, 1998



NicotineNicotine

In pure state - clear, oily toxin
Binds in brain and muscles
Nicotine poisoning symptoms:
• Nausea, salivation, abdominal pain, 

vomiting, sweating, dizziness, 
mental confusion, rapid heart beat

• Convulsions, respiratory failure due 
to paralysis of respiratory muscles



Nicotine AbsorptionNicotine Absorption
Absorption is pH dependentAbsorption is pH dependent

•• In acidic mediaIn acidic media
Ionized Ionized ⇒⇒ poorly absorbed across membranespoorly absorbed across membranes

•• In alkaline mediaIn alkaline media
Nonionized Nonionized ⇒⇒ well absorbed across membraneswell absorbed across membranes

At physiologic pH (7.3–7.5),
nicotine is readily absorbed.

Beverages can alter pH, affect absorption
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Presentation Notes
To understand nicotine pharmacology, it’s important to know that absorption of nicotine is pH dependent. Because nicotine is a weak base (pKa = 8.0):



In acidic media…

nicotine is ionized and poorly absorbed across membranes.



In alkaline media…

nicotine is nonionized and well absorbed across membranes.



Under physiologic conditions (pH = 7.3–7.5), approximately 31% of nicotine is nonionized and readily crosses cell membranes (Benowitz, 1992).



















































Benowitz NL. Cigarette smoking and nicotine addiction. Med Clin N Am 1992;76:415–437.



Nicotine AbsorptionNicotine Absorption

Nicotine is Nicotine is ““distilleddistilled”” from burning from burning 
tobacco and carried in tar dropletstobacco and carried in tar droplets
Nicotine is rapidly absorbed across Nicotine is rapidly absorbed across 
respiratory epitheliumrespiratory epithelium

pH of the lung is 7.4

Surface area of alveoli is large

Capillary system in lung is extensive
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Presentation Notes
Nicotine is “distilled” from burning tobacco and carried in droplets to the small airways of the lung. The droplets are composed of water, tar, and alkaloids, including nicotine (Benowitz, 1999).



When tobacco smoke reaches the alveoli, nicotine is rapidly absorbed across respiratory epithelial cells due to the following factors (Benowitz, 1999):

The pH of the lung is 7.4 (a larger fraction of nicotine is nonionized).

The alveolar surface area of the lung is large.

The capillary system in the lung is extensive.











































Benowitz NL. Nicotine addiction. Prim Care 1999;26:611–631.



Nicotine MetabolismNicotine Metabolism
Metabolized in liver to cotinine
Nicotine half-life is 2 hours, cotinine is 20 
hours
Toxic levels 40-60mg
Some individuals have more rapid 
metabolisms, leading to more cigarettes 
smoked per day and potentially earlier 
addiction as a teenager        
For example: males > females          

Caucasian > African American

Swan, G.E, Handbook of Psychiatric Genetics, 1997: pp. 379-398



Effects of Selected Effects of Selected 
Neurotransmitters & Neurotransmitters & 

HormonesHormones

Dopamine ⇒

 

Pleasure,  Appetite Suppressor

Norepinephrine ⇒

 

Arousal, Stimulation

Acetylcholine ⇒

 

Memory, Cognitive Enhancement

NICOTINE Vasopressin ⇒

 

Blood Pressure

Serotonin ⇒

 

Mood Modulation, Appetite Suppressor

GABA ⇒

 

Reduction of Anxiety & Tension, relaxation

Benowitz, N. (1999).Benowitz, N. (1999).



BIOLOGY of NICOTINE BIOLOGY of NICOTINE 
ADDICTION: ROLE of DOPAMINEADDICTION: ROLE of DOPAMINE

Nicotine
stimulates 

dopamine release

Repeat administration

Tolerance develops

Discontinuation leads to
withdrawal symptoms.Pleasurable feelings

Nicotine addiction 
is not just a bad habit.
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Presentation Notes
Many smokers believe that smoking/dipping/chewing is simply a bad habit. Research has shown that nicotine addiction is a chronic condition, one with a biological basis. Experts in drug abuse and addiction believe that nicotine addiction is a form of chronic brain disease.



Nicotine stimulates the release of brain neurotransmitters, including dopamine, which activates the dopamine reward pathway. This induces feelings of pleasure, which reinforce repeat administration of the drug.



With chronic administration, tolerance to the behavioral and cardiovascular effects of nicotine develops over the course of the day. Tobacco users regain sensitivity to the effects of nicotine after overnight abstinence from smoking. When tobacco users abruptly discontinue nicotine they experience symptoms of withdrawal. These withdrawal symptoms serve as a powerful stimulus to repeat nicotine administration (Benowitz, 1992).































Benowitz NL. Cigarette smoking and nicotine addiction. Med Clin N Am 1992;76:415–437.



Nicotine enters brainNicotine enters brain

Stimulation of nicotine Stimulation of nicotine 
receptorsreceptors

Dopamine releaseDopamine release

Dopamine Reward PathwayDopamine Reward Pathway

Prefrontal 
cortex

Nucleus 
accumbens

Ventral 
tegmental area
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Drugs such as cocaine, heroin, amphetamine, and nicotine exert profound effects on the brain. These agents have in common the ability to stimulate the release of the neurotransmitter dopamine in the midbrain. Dopamine induces feelings of euphoria and pleasure and is responsible for activating the dopamine reward pathway (Leshner, 1997).

The dopamine reward pathway, as depicted in this simplified diagram, is a network of nervous tissue in the middle of the brain that elicits feelings of pleasure in response to certain stimuli. The important interconnected structures of the reward pathway include the ventral tegmental area (VTA), the nucleus accumbens, and the prefrontal cortex (area of the brain responsible for thinking and judgment). The neurons of the VTA contain the neurotransmitter dopamine, which is released in the nucleus accumbens and in the prefrontal cortex. 

Behaviors that naturally stimulate the reward pathway include eating to relieve hunger, drinking to alleviate thirst, or engaging in sexual activity. On a primitive, neurochemical level, stimulation of the reward pathway reinforces the behavior so that it will be repeated. Obviously these behaviors are necessary for continued survival of the organism. The reward pathway can also be stimulated by drugs of abuse such as cocaine, opiates, amphetamine, and nicotine. When these unnatural stimuli trigger the reward pathway the same pleasurable feelings are elicited. Researchers believe that, with chronic drug use, the brain becomes chemically altered—transforming a drug user into a drug addict (Leshner, 1997). 

Consider cigarette smoking as an example. Immediately following inhalation, a bolus of nicotine enters the brain, stimulating the release of dopamine, which induces nearly immediate feelings of pleasure and relief of symptoms of nicotine withdrawal. This rapid dose-response reinforces and perpetuates the smoking behavior. 



This slide is made available to the public through the National Institute on Drug Abuse Web page, at http://www.nida.nih.gov/Teaching/largegifs/slide-9.gif. Adapted with permission by Dr. Rochelle D. Schwartz-Bloom, Duke University.



Leshner Al. Drug abuse and addiction are biomedical problems. Hosp Pract (special report) April 1997:2–4. 



Negative EffectsNegative Effects
Increases both blood level of glucose and insulin Increases both blood level of glucose and insulin 

productionproduction

Enhances platelet aggregation which can lead to Enhances platelet aggregation which can lead to 

thrombotic eventsthrombotic events

Increased risk for cancer of various body organsIncreased risk for cancer of various body organs

Increases bowel tone and activity, saliva and Increases bowel tone and activity, saliva and 

bronchial secretions, heart rate, blood pressure, bronchial secretions, heart rate, blood pressure, 

and may also increase sweating, nausea, and and may also increase sweating, nausea, and 

bouts of diarrheabouts of diarrhea

Decreased blood flow especially to extremities and Decreased blood flow especially to extremities and 

skinskin



Nicotine WithdrawNicotine Withdraw

Withdraw begins within 2 hours Withdraw begins within 2 hours 
after the last cigarette peaks at 48after the last cigarette peaks at 48--
72 hours72 hours
Symptoms of withdraw:Symptoms of withdraw:
•• CravingsCravings
•• AnxietyAnxiety
•• RestlessnessRestlessness
•• IrritabilityIrritability
•• Depressed moodDepressed mood
•• Difficulty concentratingDifficulty concentrating
•• Increased appetiteIncreased appetite
•• Stomach crampsStomach cramps
•• CoughingCoughing
•• ConstipationConstipation
•• Mouth soresMouth sores

Presenter
Presentation Notes
Remember, they are just exploring, so don’t hold them to it.

They may have to explore for a while and need the freedom to do that.







SummarySummary
Tobacco products are Tobacco products are effective delivery systemseffective delivery systems
for the drug nicotinefor the drug nicotine

Nicotine is a Nicotine is a highly addictive drughighly addictive drug that induces a that induces a 
constellation of pharmacologic effectsconstellation of pharmacologic effects

Nicotine activates the Nicotine activates the dopamine reward pathwaydopamine reward pathway
in the brain, which reinforces continued tobacco in the brain, which reinforces continued tobacco 
useuse

Tobacco users who are dependent on nicotine Tobacco users who are dependent on nicotine 
selfself--regulate tobaccoregulate tobacco intake to maintain intake to maintain 
pleasurable effects and prevent withdrawalpleasurable effects and prevent withdrawal
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To summarize this module:

Tobacco products are effective delivery systems for the drug nicotine.

Nicotine is a highly addictive drug that induces a constellation of pharmacologic effects.

Nicotine activates the dopamine reward pathway in the brain, which reinforces continued tobacco use.

Tobacco users who are dependent on nicotine self-regulate their tobacco intake to maintain pleasurable effects and prevent withdrawal.



Mini QuizMini Quiz

1.1. True or False True or False –– Drinking water prior Drinking water prior 
to using a piece of nicotine gum will to using a piece of nicotine gum will 
not effect nicotine absorption?not effect nicotine absorption?

2.2. True or False True or False –– Exposure to nicotine Exposure to nicotine 
increase blood sugar level but increase blood sugar level but 
decreases insulin levels?decreases insulin levels?



Mini Quiz AnswersMini Quiz Answers

1.1. False False –– Any introduction of Any introduction of 
something into the mouth starts the something into the mouth starts the 
digestive process which creates an digestive process which creates an 
acidic environment.acidic environment.

2.2. False False –– Nicotine increases both Nicotine increases both 
blood sugar and insulin productionblood sugar and insulin production



Nicotine in Tobacco ProductsNicotine in Tobacco Products

1 cigarette = 11 cigarette = 1-- 2mg (12 2mg (12 –– 14 mg)14 mg)

1 can spit tobacco = approx. 60 1 can spit tobacco = approx. 60 -- 80mg80mg
1 average size dip = approx. 3 1 average size dip = approx. 3 -- 5mg5mg

1.5 ounce stogie = 12 1.5 ounce stogie = 12 -- 24mg the same as a 24mg the same as a 
one pack cigarettesone pack cigarettes
Some up to 50mg for one cigarSome up to 50mg for one cigar



NRT: Rationale for UseNRT: Rationale for Use

Reduces physical withdrawal from Reduces physical withdrawal from 
nicotinenicotine
Allows patient to focus on behavioral Allows patient to focus on behavioral 
and psychological aspects of tobacco and psychological aspects of tobacco 
cessationcessation

IMPROVES SUCCESS RATESIMPROVES SUCCESS RATES
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The rationale for using NRT in tobacco cessation include the following:

NRT reduces physical withdrawal symptoms associated with nicotine cessation. NRT increases success by preventing physical nicotine withdrawal symptoms, which are usually experienced following tobacco cessation.

NRT allows the patient to focus on behavioral and psychological aspects of tobacco cessation. NRT helps alleviate withdrawal symptoms, allowing the patient to focus on the behavioral and psychological changes necessary for successful tobacco cessation. However, NRT itself can be addicting, and some patients have difficulty terminating its use.



NRT improves success rates. 

The success rates of smoking cessation significantly improve with the use of NRT. A meta-analysis of 96 controlled trials of NRT showed that all products (gum, patch, inhaler, and nasal spray) result in statistically significantly improved abstinence rates when compared to placebo. Patients using NRT are 1.5–2 times more likely to successfully quit smoking than are those receiving placebo (Silagy et al., 2002).



Advantages of NRT include the following:

Patients are not exposed to the carcinogens and other toxic components found in tobacco and tobacco smoke.

Provides lower, slower, and less variable plasma nicotine concentrations than cigarettes, which reduces the reinforcing effect of smoking. 









Silagy C, Lancaster T, Stead L, Mant D, Fowler G. Nicotine replacement therapy for smoking cessation. Cochrane Database Syst Rev 2002;4:CD000146.



Best Treatment Practices in Best Treatment Practices in 
Nicotine AddictionNicotine Addiction

Use of nicotine replacement therapy 
and/or bupropion
Cognitive-behavioral intervention
High level of motivation
Implementation of exercise program



Clinical Practice Guidelines: Clinical Practice Guidelines: 20002000 
Treating Tobacco Use and Treating Tobacco Use and 

DependenceDependence
FirstFirst--line Medicationsline Medications
•• Bupropion SRBupropion SR
•• VareniclineVarenicline
•• Nicotine Replacement Nicotine Replacement 

Nicotine GumNicotine Gum
Nicotine LozengeNicotine Lozenge
Nicotine InhalerNicotine Inhaler
Nicotine Nasal SprayNicotine Nasal Spray
Nicotine PatchNicotine Patch

SecondSecond--line line 
MedicationsMedications
•• ClonidineClonidine
•• NortriptylineNortriptyline



Typical Smoking PatternTypical Smoking Pattern

Nicotine level                           Nicotine level                           
before bedtimebefore bedtime

1 1 --1.5 hours1.5 hours

First 2 hoursFirst 2 hours



NRT: IndicatorsNRT: Indicators

•Any one who smokes > 10 cigarettes a day

•Anyone who reports withdrawal symptoms 
during a previous quit attempt

•Each quit attempt is different; if NRT didn’t help 
before, it’s OK to try it again; motivation may 
have shifted

•All NRTs are better than placebo



Effects of NRTEffects of NRT

Reduces withdrawal symptoms and Reduces withdrawal symptoms and 
cravingcraving
Allows patient time to relearn life w/o Allows patient time to relearn life w/o 
tobaccotobacco
May provide positive effects of nicotine May provide positive effects of nicotine ––
desirable mood, improved attentiondesirable mood, improved attention
Replaces oral/handling aspects of habitReplaces oral/handling aspects of habit
Can keep patient away from smoking due Can keep patient away from smoking due 
to fear of smoking and using NRTto fear of smoking and using NRT



NRT: ContraindicationsNRT: Contraindications

Post MI Post MI 
Uncontrolled arrhythmiasUncontrolled arrhythmias
Severe or worsening anginaSevere or worsening angina
Accelerated or severe hypertensionAccelerated or severe hypertension
Severe PVSevere PV
Poorly controlled insulin dependent Poorly controlled insulin dependent 
DiabetesDiabetes
Active peptic ulcerActive peptic ulcer
Renal InsufficiencyRenal Insufficiency



NRT: ContraindicationsNRT: Contraindications

Hepatic insufficiencyHepatic insufficiency

Uncontrolled HyperthyroidismUncontrolled Hyperthyroidism

Pregnancy Pregnancy -- Few studies have addressed the Few studies have addressed the 
safety of NRT, varenicline or bupropion in safety of NRT, varenicline or bupropion in 
pregnancypregnancy

Children and adolescentsChildren and adolescents



NRT: PRECAUTIONSNRT: PRECAUTIONS
Patients with Patients with 
underlying underlying 
cardiovascular cardiovascular 
diseasedisease
•• Recent myocardial Recent myocardial 

infarctioninfarction

•• LifeLife--threatening threatening 
arrhythmiasarrhythmias

•• Severe or worsening Severe or worsening 
anginaangina

Patients with Patients with 
other underlying other underlying 
conditionsconditions

•• Active Active 
temporomandibular temporomandibular 
joint disease (gum joint disease (gum 
only)only)

•• LactationLactation

•• Peptic Ulcer DiseasePeptic Ulcer Disease

Presenter
Presentation Notes
Before reviewing the individual NRT formulations, it is important to review some general precautions to consider when recommending its use as an aid for cessation.  

Nicotine activates the sympathetic nervous system leading to an increase in heart rate, blood pressure and myocardial contractility.  Nicotine may also cause coronary artery vasoconstriction (Benowitz, 1997).  These known hemodynamic effects of nicotine have led to concerns about the safety of using NRT in patients with established cardiovascular disease, particularly those with serious arrhythmias, unstable angina or myocardial infarction.

Soon after the nicotine patch was approved, there were anecdotal case reports in the lay press linking NRT use (patch and gum) with adverse cardiovascular events (i.e., arrhythmias, myocardial infarction, stroke).  Since that time, several randomized, controlled trials have evaluated the safety of NRT in patients with cardiovascular disease including angiographically-documented coronary artery stenosis, myocardial infarction, stable angina and previous coronary artery bypass surgery or angioplasty (Joseph et al., 1996; Tzivoni et al., 1998; Working Group for the Study of Transdermal Nicotine in Patients with Coronary Artery Disease, 1994). The results of these trials suggest there is no significant increase in the incidence of cardiovascular events or mortality among patients receiving NRT when compared to placebo.  However, because these trials specifically excluded patients with unstable angina, serious arrhythmias and recent myocardial infarction, the Clinical Practice Guideline recommends that NRT be used with caution among patients in the immediate (within two weeks) postmyocardial infarction period, those with serious arrhythmias, and those with serious or worsening angina due to a lack of safety data in these high-risk populations (Fiore et al., 2000).

The use of NRT in patients with cardiovascular disease has been the subject of numerous reviews and it is widely believed by experts in the field that the risks of NRT in this patient population are small relative to the risks of continued tobacco use (Benowitz & Gourlay, 1997; McRobbie & Hajek, 2001; Silagy et al., 2002; Benowitz, 2003; Joseph & Fu, 2003).

Benowitz NL. The role of nicotine in smoking-related cardiovascular disease. Prev Med 1997;26:412–417.

Benowitz NL.  Cigarette smoking and cardiovascular disease: pathophysiology and implications for treatment.�Prog Cardiovasc Dis 2003;46(1):91-111. 

Benowitz NL, Gourlay SG. Cardiovascular toxicity of nicotine: Implications for nicotine replacement therapy. J Am Coll Cardiol 1997;29:1422–1431.

Fiore MC, Bailey WC, Cohen SJ, et al. Treating Tobacco Use and Dependence. Clinical Practice Guideline. Rockville, MD: U.S. Department of Health and Human Services, Public Health Service, 2000.

Joseph AM, Norman SM, Ferry LH, et al. The safety of transdermal nicotine as an aid to smoking cessation in patients with cardiac disease. N Engl J Med 1996;335:1792–1798.

Joseph AM, Fu SS.  Safety issues in pharmacotherapy for smoking in patients with cardiovascular disease.  Prog Cardiovasc Dis 2003;45(6):429-41. 

McRobbie H, Hajek P.  Nicotine replacement therapy in patients with cardiovascular disease: guidelines for health professionals.�Addiction  2001;96(11):1547-51 

Silagy C, Lancaster T, Stead L, Mant D, Fowler G. Nicotine replacement therapy for smoking cessation. Cochrane Database Syst Rev 2002;4:CD000146.

Tzivoni D, Keren A, Meyler S, et al. Cardiovascular safety of transdermal nicotine patches in patients with coronary artery disease who try to quit smoking.  Cardiovasc Drugs Ther 1998;12(3):239-44.

Working Group for the Study of Transdermal Nicotine in Patients with Coronary Artery Disease.  Nicotine replacement therapy for patients with coronary artery disease. Arch Intern Med 1994;154(9):989-95.



PLASMA NICOTINE PLASMA NICOTINE 
CONCENTRATIONSCONCENTRATIONS
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Fant et al., 1999; Schneider et al., 2001; Choi et al., 2003).
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This graph depicts the plasma venous nicotine concentrations achieved with the various nicotine delivery systems.  Peak plasma concentrations are higher and are achieved more rapidly when nicotine is delivered via cigarette smoke compared to the available NRT formulations. 



Among the NRT formulations, absorption is fastest with the nasal spray, followed by the gum, lozenge and inhaler; absorption is slowest with the transdermal formulations. The concentration time curves in this slide depict levels achieved after administration of a single dose of nicotine following a period overnight abstinence. The administration of nicotine varies with the cigarette smoked over 5 minutes, the moist snuff (2 grams) placed between the check and gum for 30 minutes, inhaler used over 20 minutes (80 puffs), gum chewed over 30 minutes, the lozenge held in the mouth for approximately 30 minutes and the patch applied to the skin for 1 hour.  The data presented in the graph are from multiple studies and are meant to illustrate the differences between nicotine absorption from tobacco and NRT (Fant et al., 1999; Schneider et al., 2001; Choi et al., 2003).



Because NRT formulations deliver nicotine more slowly and at lower levels (e.g., 30–75% of those achieved by smoking), these agents are far less likely to be associated with dependence when compared to tobacco-based products.











Choi JH, Dresler CM, Norton MR, Strahs KR. Pharmacokinetics of a nicotine polacrilex lozenge. Nicotine Tob Res. 2003;5(5):635-44. 

Fant RV, Henningfield JE, Nelson RA, Pickworth WB. Pharmacokinetics and pharmacodynamics of moist snuff in humans.  Tob Control  1999;8(4):387-92. 

Schneider NG, Olmstead RE, Franzon MA, Lunell E. The nicotine inhaler. Clinical pharmacokinetics and comparison with other nicotine treatments. Clin Pharmacokinet 2001;40(9):661–684.



Nicotine Gum/LozengeNicotine Gum/Lozenge

Nicotine absorbed in mucosaNicotine absorbed in mucosa
2mg and 4mg doses2mg and 4mg doses
•• Insert recommendations < 24 cigarettes Insert recommendations < 24 cigarettes 

2mg; >24 cigarettes 4mg2mg; >24 cigarettes 4mg
Each piece is good for 20Each piece is good for 20--30 minutes30 minutes
Chew gum until Chew gum until ““pepperypeppery”” taste; taste; ““parkpark””
between gum and cheek until peppery between gum and cheek until peppery 
taste is gone, repeat processtaste is gone, repeat process



Nicotine Gum/LozengeNicotine Gum/Lozenge

Pros:Pros:
•• Easily imitate individualEasily imitate individual’’s nicotine s nicotine 

loading patternloading pattern
•• Nicotine reaches brain 5Nicotine reaches brain 5--10 minutes10 minutes
•• Can be prescribed on regular schedule Can be prescribed on regular schedule 

and/or PRN useand/or PRN use
•• Flexibility of useFlexibility of use



Nicotine Gum/LozengeNicotine Gum/Lozenge

Cons:Cons:
•• Not user friendly; must follow instructionsNot user friendly; must follow instructions
•• For gum For gum -- Difficult with dental work & gum Difficult with dental work & gum 

chewerschewers
•• For Lozenge For Lozenge –– Chalky buildChalky build--up in patients with up in patients with 

dry mouthdry mouth
•• Makes saliva; GI problemsMakes saliva; GI problems
•• Restrictions with eating and drinkingRestrictions with eating and drinking
•• OTC, expensiveOTC, expensive
•• Difficulties getting off the gum/lozengeDifficulties getting off the gum/lozenge



Nicotine PatchNicotine Patch

Six dosages: 21mg, 14mg, 7mgSix dosages: 21mg, 14mg, 7mg
Both OTCBoth OTC
24 hour doses24 hour doses
Place on nonPlace on non--hairy area above the waisthairy area above the waist
Passive dosingPassive dosing
Can be used while swimming or showeringCan be used while swimming or showering



Nicotine Patch DeliveryNicotine Patch Delivery

8 8 -- 10 hours10 hours 8 8 -- 10 hours10 hours

ApplicationApplication

2 hours2 hours



Typical Smoking PatternTypical Smoking Pattern

Nicotine level                           Nicotine level                           
before bedtimebefore bedtime

1 1 --1.5 hours1.5 hours

First 2 hoursFirst 2 hours



Nicotine PatchNicotine Patch

Pros:Pros:
•• User friendly, just stick and goUser friendly, just stick and go
•• Once a day dosage & different dosagesOnce a day dosage & different dosages
Cons:Cons:
•• Steady state dosingSteady state dosing
•• Passive aidPassive aid
•• ≈≈

 
2 hrs to reach therapeutic level2 hrs to reach therapeutic level

•• Skin reactionsSkin reactions
•• Sleep disturbance if worn at nightSleep disturbance if worn at night
•• Can cause Can cause ““dulldull”” pain if applied on pain if applied on ““boneyboney”” 

areaarea



Nicotine SprayNicotine Spray

Nicotine absorbed through nasal Nicotine absorbed through nasal 
mucosamucosa
1 spray to each nostril after exhale 1 spray to each nostril after exhale --
SHOULD NOT BE INHALEDSHOULD NOT BE INHALED
Each bottle contains 100 doses (200 Each bottle contains 100 doses (200 
sprays)sprays)
Recommend to not be used more than Recommend to not be used more than 
5 times an hour or 40 times in 24 5 times an hour or 40 times in 24 
hourshours



Nicotine SprayNicotine Spray
Pros:Pros:

•• Fastest absorption (< 5 minutes)Fastest absorption (< 5 minutes)
•• RxRx
•• FlexibilityFlexibility

Cons:Cons:
•• First week difficult; burning eyes, First week difficult; burning eyes, 

throat, nasal discharge, sneezing throat, nasal discharge, sneezing 
•• Poor compliance or problems getting offPoor compliance or problems getting off
•• Expensive without insuranceExpensive without insurance



Nicotine InhalerNicotine Inhaler

Absorbed in mucosaAbsorbed in mucosa
Mouthpiece with 10mg cartridge Mouthpiece with 10mg cartridge 
User User ““suckssucks”” on mouthpiece to deliver on mouthpiece to deliver 
nicotine nicotine –– use like a strawuse like a straw
Each cartridge good for 80 puffs or 20 Each cartridge good for 80 puffs or 20 
minutesminutes
Minimum use 6 cartridges, maximum 16 Minimum use 6 cartridges, maximum 16 
cartridges per daycartridges per day



Nicotine InhalerNicotine Inhaler
Pros:Pros:

•• Flexible dosingFlexible dosing
•• Hand to mouth behaviorHand to mouth behavior
•• Relative quick delivery, 5Relative quick delivery, 5--10 minutes10 minutes

Cons:Cons:
•• Frequent use to achieve adequate Frequent use to achieve adequate 

dosingdosing
•• Throat irritationThroat irritation
•• Prescription medication, expensive; not Prescription medication, expensive; not 

always covered by insurance plansalways covered by insurance plans



Bupropion:Bupropion: 
Mechanism of ActionMechanism of Action

Atypical antidepressant thought to affect Atypical antidepressant thought to affect 
levels of various brain neurotransmitterslevels of various brain neurotransmitters

••DopamineDopamine

••NorepinephrineNorepinephrine

Clinical effectsClinical effects

••↓↓
 

craving for cigarettescraving for cigarettes

••↓↓
 

symptoms of nicotine withdrawalsymptoms of nicotine withdrawal

Presenter
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Bupropion is an atypical antidepressant thought to affect the levels of brain neurotransmitters (e.g., dopamine, norepinephrine). By blocking neural dopamine or norepinephrine uptake in the central nervous system, bupropion decreases the craving for nicotine and symptoms of withdrawal (Fiore et al., 2000). Recall that the dopaminergic system is thought to play a role in self-reinforcing behavior (reward pathways) and dependence, whereas noradrenergic effects are thought to prevent the symptoms of nicotine withdrawal.



Bupropion SR has been shown to promote long-term abstinence when compared to placebo and to decrease the cravings for cigarettes and symptoms of nicotine withdrawal (Hurt et al., 1997).





























Fiore MC, Bailey WC, Cohen SJ, et al. Treating Tobacco Use and Dependence. Clinical Practice Guideline. Rockville, MD: U.S. Department of Health and Human Services, Public Health Service, 2000.

Hurt RD, Sachs DP, Glover ED, et al. A comparison of sustained-release bupropion and placebo for smoking cessation. N Engl J Med 1997;337:1195–1202.



bupropion hydrochloridebupropion hydrochloride

Similar effects on brain as nicotine (60% Similar effects on brain as nicotine (60% 
people)people)
RxRx
Begin 7Begin 7--10 days before quit date10 days before quit date
33--6 days 150mg; 150mg bid6 days 150mg; 150mg bid
Contraindications: Seizure disorder, active Contraindications: Seizure disorder, active 
eating disorder, recent MI, unstable angina, eating disorder, recent MI, unstable angina, 
MAOs, abrupt cessation of alcohol or MAOs, abrupt cessation of alcohol or 
sedativessedatives



bupropion hydrochloridebupropion hydrochloride
Pros:Pros:

•• Easy to useEasy to use
•• Can be used in combination with NRTCan be used in combination with NRT
•• Effective with large number of peopleEffective with large number of people
•• Covered by most insurance plansCovered by most insurance plans
•• Cheap without insurance as genericCheap without insurance as generic

Cons:Cons:
•• Most common side effects: Sleep Most common side effects: Sleep 

disorder, dry mouth, sense of disorder, dry mouth, sense of 
discomfortdiscomfort



Combination Nicotine TherapyCombination Nicotine Therapy

•• Use of a Use of a ““passivepassive”” and and ““ad libitumad libitum”” 
NRT productNRT product
•• Increases longIncreases long--term abstinence rates term abstinence rates 

than did use of only one NRTthan did use of only one NRT
•• More studies are being completed on More studies are being completed on 

combination therapycombination therapy



VareniclineVarenicline

Oral tablet deliveryOral tablet delivery
NonNon--nicotine tobacco cessation aidnicotine tobacco cessation aid
Partial agonist/antagonistPartial agonist/antagonist
•• Increases the brainIncreases the brain’’s response to s response to 

nicotinenicotine
•• Blocks the brainBlocks the brain’’s natural response to s natural response to 

nicotinenicotine
Release of dopamine but blocks response Release of dopamine but blocks response 
to nicotineto nicotine
•• Lower dose but longer lastingLower dose but longer lasting



VareniclineVarenicline

Prescription requiredPrescription required
MonotherapyMonotherapy
Begin treatment 7Begin treatment 7--10 days before quit 10 days before quit 
datedate
Dosing: 0.5 mg daily for three days, then Dosing: 0.5 mg daily for three days, then 
0.5 mg BID for four days, then 1 mg BID0.5 mg BID for four days, then 1 mg BID



VareniclineVarenicline
Pros:Pros:

•• Easy to useEasy to use
•• Alternative to bupropion and NRTAlternative to bupropion and NRT
•• NonNon--nicotine medication nicotine medication –– surgery, surgery, 

MI patients, plasticsMI patients, plastics
•• Initial research looks promisingInitial research looks promising
•• Covered by most insurance plansCovered by most insurance plans

Cons:Cons:
•• Most common side effects: Nausea, Most common side effects: Nausea, 

insomnia, and unusual dreamsinsomnia, and unusual dreams
•• Expensive without insurance ($355/ Expensive without insurance ($355/ 

3 months)3 months)



VareniclineVarenicline

FDA Boxed Warning FDA Boxed Warning ––
All patients being treated with All patients being treated with 
Chantix should be observed for Chantix should be observed for 
neuropsychiatric symptoms including neuropsychiatric symptoms including 
changes in behavior, hostility, changes in behavior, hostility, 
agitation, depressed mood and agitation, depressed mood and 
suicidesuicide--related events including related events including 
ideation, behavior, attempted ideation, behavior, attempted 
suicide.suicide.



SummarySummary
Consider pharmacological interventions Consider pharmacological interventions 
for all smokers making quit attemptsfor all smokers making quit attempts
Gather historyGather history
Get involved in the process of choosing Get involved in the process of choosing 
medsmeds
Nicotine patch is the recommended first Nicotine patch is the recommended first 
aid aid –– bupropion nextbupropion next
Use guidelines for dose and taperingUse guidelines for dose and tapering
Consider combination therapy for those        Consider combination therapy for those        
who have failed NRT/bupropion alonewho have failed NRT/bupropion alone
Counseling and pharmacotherapy have Counseling and pharmacotherapy have 
additive effectsadditive effects



QuestionsQuestions

Linda Thomas, MS, CTTSLinda Thomas, MS, CTTS--MM
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lathomas@umich.edulathomas@umich.edu
quitsmoking@med.umich.eduquitsmoking@med.umich.edu
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Training EvaluationTraining Evaluation

http://http://www.zoomerang.com/Survey/?www.zoomerang.com/Survey/? 
pp=WEB229KBRC3GJ2=WEB229KBRC3GJ2

http://www.zoomerang.com/Survey/?p=WEB229KBRC3GJ2
http://www.zoomerang.com/Survey/?p=WEB229KBRC3GJ2
http://www.zoomerang.com/Survey/?p=WEB229KBRC3GJ2
http://www.zoomerang.com/Survey/?p=WEB229KBRC3GJ2
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