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I will discuss the ‘off-label’ use of medications. 
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“The single, most powerful,  
preventive intervention in  

clinical practice.” 

Smoking Cessation 

Woolf SH. JAMA 1999;282(24):2358-65. 



Reasons for Hospitalization 

Duval S et al. J Am Coll Cardiol 2015;66:1566-74 



Reasons for Hospitalization 

Duval S et al. J Am Coll Cardiol 2015;66:1566-74 



Amputation-free survival among patients who 
continued vs quit smoking 

Armstrong EJ et al. J Vasc Surg 2014;60:1565-71 



Impact of Tobacco on PAD Clinical Events and Cost 

Duval S et al. J Am Coll Cardiol 2015;66:1566-74 

Tobacco is the single most powerful modifiable cause of atherosclero7c PAD, markedly increasing 
the risk of CVD (MACE and MALE) and non-CVD clinical events and hospitaliza7ons. This is 
associated with an immense increase in annual health care costs. Smoking cessa7on is effec7ve and 
costs very liKle.




Tobacco Addiction 

   “…it is difficult to identify any other 
condition that presents such a mix of 

lethality, prevalence … and neglect 
 

…despite effective and readily available 
interventions.” 

Treating Tobacco Use and Dependence. Clinical Practice Guideline. US DHHS. 2000. 



Smoking Cessation 
The Most Important  
CVD Intervention ! 

 
 
 



Smoking diminishes benefit of blood pressure control 
Journath G, et al. Blood Press. 2005; 14(3):144-150. 

Smoking cessation is superior to other proven 
cardiovascular interventions 

Critchley JA, Capewell S. JAMA. 2003;290(1):86-97. 
 



Hypertensive smokers have a 
worse cardiovascular risk profile than 

non-smokers in spite of treatment 

Smoking diminishes benefit of 
blood pressure control 

Blood Pressure 2005;14:144-150 



61% higher risk 
of events for 

smokers compared 
with nonsmokers 

treated with statins for 
secondary prevention 

Smoking diminishes benefits of statins 

Milionis HJ et al. Angiology 2001;52:575-587 

Statin 



Mortality among patients who continued vs quit smoking 

Armstrong EJ et al. J Vasc Surg 2014;60:1565-71 



Rates of major amputation among patients who 
continued vs quit smoking 

Armstrong EJ et al. J Vasc Surg 2014;60:1565-71 



 Cost Effectiveness 

Smoking Cessation $ 2,000 – 6,000 

Rx of Hypertension $ 9,000 – 26,000 

Rx of Hyperlipidemia $ 50,000 – 196,000  

per life-year saved: 

Benowitz NL Prog Cardiovasc Dis 2003;46:91-111 



    



Chen D, Wu LT. Drug Alcohol Depend 2015;154:14-24


Smoking cessation at age 60, 50, 40, & 30 
increases life expectancy by 3, 6, 9, 10 

years, respectively 



 Slaying Zombies! 
 

“Zombie Concepts” 
 
 
 



Zombies are everywhere! 



Smoking is a “Habit” 



Stahl’s Essential Psychopharmacology, 3rd ed. 2008 

Probability of dependence after trying a 
substance at least once 

Tobacco 32% 
Heroin 23% 
Cocaine 17% 
Alcohol 15% 
Stimulants 11% 
Anxiolytics 9% 
Cannabis 9% 
Analgesics 8% 
Inhalants 4% 



“A Cigarette is just a Cigarette” 



A Drug Delivery Device 





Intra-Arterial   
Drug Use ! 



BRAIN STEM 
α4ß2 receptors 

FOREBRAIN 
Dopamine 



Guide your Patients to a Smoke Free Future. CCSH. 1991 



‘‘Why do people smoke? … to relax; for 
the taste; to fill the time; something to do 
with my hands … But, for the most part, 
people continue to smoke because they 
find it too uncomfortable to quit’’ 

  
            Philip Morris, 1984 

Philip Morris. Internal presentation. 1984, 20th March;  
Kenny et al. Pharmacol Biochem Behav. 2001;70:531-549 



“A smoker is a smoker is a smoker” 



Centre for Addiction and Mental Health (CAMH) 



Cannabis Sa)va


“Marijuana can be considered a very crude drug 

containing a very large number of chemical and 

pharmacological cons7tuents, the proper7es of 


which are only slowly being understood.”


Principal Cannabinoids:  ∆9 THC, Cannabinol, Cannabidiol




J Forensic Sci 2010 Sep;55(5):1209-17 



Many studies focusing on the dura)on of 

impairment were conducted when marijuana


typically had a much lower concentra)on.




The applicability of these studies to today’s 

more potent varie)es is ques)onable as the 


dura)on of effect may be longer.




N Engl J Med 2014;370:2219-2227 

Adverse Effects of Short-Term Use of Marijuana 



N Engl J Med 2014;370:2219-2227 

Adverse Effects of Long-Term or Heavy Use of Marijuana 



N Engl J Med 2014;370:2219-2227 

Level of Confidence in the Evidence for Adverse Effects 
of Marijuana on Health and Well-Being 



“Impaired short-term memory, making it 

difficult to learn and retain informa)on.” 




4 Hours aQer smoking

6 hours aQer ea7ng.


8 hours aQer ‘geTng high’




University of Ottawa Heart Institute 
Quit Smoking Programme 

Characteristics of Marijuana Users (18% of QSP patients) 
 

 56%  Male        Average Age 49 
 
 Grade 9-11    16%       Working   49% 
 Grade 12    19%       Unemployed  12% 
 Some post-secondary     42%       Disability        31% 
 No response   23%       Retired       7% 
  



“Addic)on (in about 9% overall, 17% of those who 

began use in adolescence and 25-50% of daily users).” 




????????/ 



     30% of current smokers are said to                              
have psychiatric co-morbidities! 

 

   44% of all cigarettes are consumed by 
individuals with psychiatric co-morbidities! 

 

    
    

“The Hardened Smoker” 



Persons with chronic mental illness die 
25 years earlier than others … 

… Tobacco addiction is the major 
contributor to that premature mortality. 

Annu Rev Public Health 2010;31:297-314 



Depression and Smoking 

Farrell et al. Int Rev Psychiatry. 2003;15:43-49; Mackay et al. The Tobacco Atlas. 2nd ed. 2006. 



Monoamine Oxidase 

Monoamine Oxidase Inhibition 



Smoking & Symptomatology 

In patients with schizophrenia, smoking 
may be associated with improvements 

in specific symptoms and cognitive 
measures … 

Compton et al. Harv Rev Psychiatry. 2006;14(4):212-222;. 



Psychiatric patients can’t quit smoking. 



Annu Rev Public Health 2010;31:297-314 

Most smokers with 
mental health problems 
would like to quit, and 
the quit rates are only 
slightly lower than for 

the general population. 



   Smokers don’t require more 
information…or a lecture. 

 
   They want help. 



  Clinician’s Advice 

Clear 
Strong 
Personalized 

“unambiguous and non-judgmental” 

Matched by an institutional  
commitment to “best practice” !  



Behavioural Strategies 
  
  
   Tactical 
   Strategic 
   Situational  

 
   Patient Centred 
   M-I Approaches 



Caffeine Ingestion 

•  Caffeine metabolism altered by cessation 
•  Caffeine levels may rise:  2-3 x higher ! 
•  Consider reducing caffeine intake  
•  Consider substituting de-caffeinated drinks 
•  Be aware of similarities between 

‘caffeinism’ and withdrawal symptoms 



 Pharmacotherapy 

3 “First Line Therapies” 
 

NRT 
bupropion 
varenicline 



A  
Smoke-free  

Future 

Sometimes the doorway has to be 
opened wider, or held open longer… 



Titrate Therapy: 
Dose 

Duration 
Combination 



Nicotine Replacement Therapy 
Rationale 
Products 

– The ‘Patch’ 
– Chewing Pieces 
– Lozenges 
– Nicotine ‘Inhaler’ 
– Nicotine Spray 

Advantages 
Shortcomings 
 



Guide your Patients to a Smoke Free Future. CCSH. 1991 

‘Therapeutic Gap’ 



Standard Orders 

1 pack a day   21 mg +     and Inhaler 
 

2 packs a day   42 mg +     and Inhaler 
 

     3 packs a day                 further titration prn 
 

In every case recognize the need for titration 



You can’t use NRT in cardiac patients! 



“Zombie Concepts” 

   “The safety of nicotine-replacement 
therapy in cardiovascular disease patients 

is supported by data from randomized 
trials, efficacy studies, observational data 

and physiologic studies.” 

Joseph AM, Fu, Progress in Cardiovascular Diseases 2003;45:429-441 



NRT and CV Risk 

   “Clinical trials of NRT in patients with 
underlying, stable cardiovascular disease 
suggest that nicotine does not increase 

cardiovascular risk.” 
 

 
Benowitz NL, Gourlay SG. J Am Coll Cardiol 1997;29:1422-31. 



NRT and CV Risk 

   “High-dose nicotine treatment, even   
with concomitant smoking, caused no    

short-term adverse effects on the 
cardiovascular system.” 

 

 
Zevin  S, Peyton J, Benowitz NL. Clin Pharmacol Ther 1998;64:87-95. 



NRT and CV Risk 

   “The use of nicotine patches did not cause 
aggravation of myocardial ischemia or 

arrhythmia in coronary patients and therefore 
can be used as a method to promote smoking 

cessation in this high-risk group.” 
 

Tzivoni D, Keren A, Meyler et al. Cardiovasc Drugs Ther 1998;12:239-244. 



NRT and CV Risk 

   “The use of NRT is not associated with 
any increase in the risk of myocardial 

infarction, stroke, or death.” 
 

N = 33,247 
Hubbard R, Lewis S, et al. Tobacco Control 2005;14:416-421 



NRT and CV Risk 

   “Patients with pre-existing cardiovascular 
disease represent one of the groups most 

likely to benefit from smoking cessation and 
our results should encourage the use of 

NRT in these individuals.” 
 

 Hubbard R, Lewis S, et al. Tobacco Control 2005;14:416-421 



UOHI Smoking Cessation Programme 

Smoking 
Patients NRT 

Male 
NRT 

Female  
NRT 

ACS 
% ACS 

NRT 

2004- 
2005 

1,016  
(23%)     

 194 
(19%)    

 149  
(20%) 

   45  
(17%) 176    68 

(39%) 

2005-2
006 

1,489  657  
(44%) 

 477 
(46%) 

 180 
(41%) 501  318 

(63%) 

2006-2
007 

1,065 638 
(60%) 

453 
(60%) 

185 
(60%) 

342  240 
(70%) 

Use of NRT in the Cardiac Setting 



“The single, most powerful,  
preventive intervention in  

clinical practice.” 

Smoking Cessation 

Woolf SH. JAMA 1999;282(24):2358-65. 





3 Genera)ons of E-CigareUes




Pulmonary Toxicity of E-CigareUes




CigareUes vs E-Devices




Change in Indoor VOC Concentra)ons




E-CigareUes & Acute Cardiac Events




Harm reduction potential – Vapour vs. Smoke 
Cessation of smoking?  Dual-Use? 
Tobacco industry – Perpetuation of smoking?   
Initiation of smoking? – Adolescents? 

The E-cigarette. 



“Among adult Appalachian smokers enrolled in community-based

tobacco cessa)on treatment, use of e-cigareUes post-treatment 


was associated with lower abs)nence rates at 12 months.”




“Post treatment e-cigareUe use was asssociated with less success

in achieving abs)nence at 12 months, as compared to non-use.”






“We could not determine if EC was beUer than a 

nico)ne patch in helping people stop smoking…”




BMJ 2015;350:h2083 doi: 10.1136/bmj.h2083 

e-cigarette use 2013 2014 

High school students 4.5% 13.4% 

Middle school students 1.1% 3.9% 

















Golden Rain 

cytisine 



N 

                  

α4ß2 receptor 

NICOTINE 



N 

                  

α4ß2 receptor 

Varenicline 



Varenicline Causes Psychiatric Problems 



Expert Opin Pharmacother 2011;12(11):1799-1812 

Systematic studies do not support the 
view that varenicline causes 

neuropsychiatric side effects other than 
sleep disturbance and vivid dreams. 



“EAGLES” 



0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Study Visits 
(weeks)* 

Varenicline 

Bupropion 

Nicotine Patch 

Placebo 

Screening 
Visit 

Baseline 
Randomization 

Treatment Phase Non-treatment Follow-up 

Target Quit Date 

Begin dosing bupropion and varenicline
Begin 0.5 mg BID (Day 4)

Begin 1 mg BID (Day 8) 

Begin 150 mg BID (Day 4) 

Begin 21 mg QD (Day 8) 
14 mg QD 

7 mg QD 

Primary Efficacy Endpoint: Week 9-12 Continuous Abstinence Rate 

Secondary Efficacy Endpoint: Week 9-24 Continuous Abstinence Rate 

Anthenelli RM, Benowitz NL, West R, et al. Neuropsychiatric safety and efficacy of varenicline, bupropion, and nicotine patch in smokers with and without 
psychiatric disorders (EAGLES): a double-blind, randomised, placebo-controlled clinical trial. Lancet 2016 Apr 22. [Epub ahead of print] 

* Up to 15 face-to-face visits and 11 telephone visits

‘EAGLES’ – Study Design 
8000 subjects:  4000 Psychiatric. 4000 Non-Psychiatric. 



PP-CHM-EUR-0031 

‘EAGLES’:    Severe-Only NPS AEs


Varenicline
 Bupropion
 NRT
 Placebo


Non-Psychiatric      Cohort, N
 990
 989
 1006
 999


NPS AE Endpoint, total, n (%)
 13 (1.3%)
 22 (2.2%)
 25 (2.5%)
 24 (2.4%)


Severe-only, n (%)
 1 (0.1%)
 4 (0.4%)
 3 (0.3%)
 5 (0.5%)


Psychiatric                     Cohort, N
 1026
 1017
 1016
 1015


NPS AE Endpoint, total, n (%)
 67 (6.5%)
 68 (6.7%)
 53 (5.2%)
 50 (4.9%)


Severe-only, n (%)
 14 (1.4%)
 14 (1.4%)
 14 (1.4%)
 13 (1.3%)


Anthenelli RM, Benowitz NL, West R, et al. Neuropsychiatric safety and efficacy of 
varenicline, bupropion, and nico7ne patch in smokers with and without psychiatric 
disorders (EAGLES): a double-blind, randomised, placebo-controlled clinical trial. 
Lancet 2016 Apr 22. [Epub ahead of print]




“The study did not show a significant increase in neuropsychiatric 
adverse events attributable to varenicline or placebo relative to  
nicotine patch or placebo.  Varenicline was more effective than  

placebo, nicotine patch, and bupropion in helping smokers  
achieve abstinence, whereas bupropion and nicotine patch were  

more effective than placebo.” 



Varenicline causes CV problems* 

* This zombie was first sighted in Canada 



       
              Placebo                

Varenicline  
 

Risk of CV Events:   0.82%     1.06%
       



Efficacy and Safety of 
Varenicline for Smoking 

Cessation in Patients with 
Cardiovascular Disease: 

 

A Randomized Controlled Trial 
 

     Rigotti NA, Pipe AL, Benowitz NL,  

    Arteaga C, Garza D, Tonstad S.  
Circulation 2010;121(2):221-9 





BMJ 2012;344:e2856 

Meta-analysis of all published, 
randomised controlled trials 

found no significant increase in 
cardiovascular serious adverse 

events associated with 
varenicline use. 



   “Smoking cessation therapies do 
not appear to raise the risk of 

serious cardiovascular disease 
events.” 

Cardiovascular Events Associated With Smoking  Cessation  
Pharmacotherapies:  A Network Meta-Analysis 

 
Mills EJ et al. Circulation 2014;129:28-41 



Medication Effectiveness … 

Medication Number of arms Estimated odds 
ratio 

% Estimated 
abstinence rate 

Placebo 80 1.0 13.8 

Varenicline (2 mg/d) 5 3.1    (2.5-3.8) 33.2  (28.9-37.8) 

Nicotine patch 32 1.9    (1.7-2.3) 23.4  (21.3-25.8) 

Nicotine gum 15 1.5    (1.2-1.7) 19.0  (16.5-21.9) 

Bupropion SR 26 2.0    (1.8-2.2) 24.2  (22.2-26.4) 

Patch + Gum (ad lib) 3 3.6    (2.5-5.2) 36.5  (28.6-45.3) 

Patch + Bupropion 3 2.5    (1.9-3.4) 28.9  (23.5-35.1) 

Treating Tobacco Use and Dependence. Clinical Practice Guideline. US DHHS. 2008.





Smoking is a leading  
cause of hospitalization and  

RE-HOSPITALIZATION 
 
 
 

Public Health Agency of Canada. 2009.  
 

Canadian Institute for Health Information, Health Indicators 2009 



 
 

Cessation & The Hospital 

   Large numbers of smokers 
   Relevance of smoking to admission 

Increased motivation to quit 
   Availability of staff 
   Opportunity for systematic approach 
   Availability of Pharmacotherapy 
   Treatment of withdrawal 
   Can arrange follow-up 
    Influence community practice 



   “The Ottawa Model” 
 

 Identification 
 Documentation 
 Counseling 
 Pharmacotherapy 
 Long-term follow-up 

Reid RD, Pipe AL, Quinlan B. Can J Cardiol 2006;22:775-780 





Usual Care  
Group 
n=641 

Intervention 
Group 
n=726 

Ottawa Model for 
Smoking 
Cessation 

Implementation 

2 year follow 
up 

Outcomes: 
• all-cause readmissions (primary) 
• smoking-attributable readmissions  
• all-cause and smoking-related ER visits 
• all-cause and smoking-related physician visits 
• mortality 
• cost 

n= 14 hospitals 
K-A Mullen PhD, Unpublished Data. 

2015 

An Evaluation of the Ottawa Model 



All-cause  
readmissions 

(p=.0007) 
 

NNT: 16 

 

50% 45% 

Smoking-related 
readmissions 

 (p=.0002) 
 

NNT: 38 

 

ER visits 
 (p=.001) 

 
 

NNT: 23 

 

30% 

The Ottawa Model results in significant 
reductions in 30-day healthcare utilization 



The Ottawa Model results in significant reductions 
in 2-year healthcare utilization and risk of death 

All-cause  
readmissions 

(p<.0001) 
 

NNT: 7 
 

21% 21% 

Smoking-related 
readmissions 

 (p<.0001) 
 

NNT: 10 
 

ER visits 
 (p=.04) 

 
 

NNT: 25 
 

9% 40% 

Death 
 (p=.0002) 

 
 

NNT: 14 
 



Primary Care




THE 3As: ASK, ADVISE, ACT 

ADVISE AND REFER

Provide strong, 
personalized,  
non-judgmental 
advice to quit with  
offer of support

ACT

For Patient who is READY TO QUIT:   
QUIT PLAN VISIT   
• Strategic counselling  
• Pharmacotherapy  
• Follow-up/OMSC Smoker’s  
  Follow-up Program 

For Patient who is NOT READY TO QUIT:  
 • Follow-up/OMSC Smoker’s  
 • Follow-up Program

ASK AND DOCUMENT 

Include tobacco use 
question as one of the 
patient’s vital signs 

Have you used any form of 
tobacco in the last 7 days?



Pilot OMSC Primary Care 

15% 

3-fold 
Increase 



  The OMSC Primary Care Network has reached over 
  128,000 tobacco users in Ontario!

  
106 Partner FHTs, FHNs, CHCs, NPLCs

  200 Clinics in 13 LHINS
  ~ 840 MDs       ~ 384 RNs 
  ~ 222 NPs       ~ 40 Pharmacists

  Potential Reach:
  ~ 1.15 million rostered patients
  ~ 195,000 tobacco users
  ~ 2.2 million visits/year 

Ottawa

 Toronto

Kingston

Sudbury

Thunder Bay

 London



“REDUCE TO QUIT”




COMBINATION THERAPY






Systema)c Approaches to Smoking 
Cessa)on in EVERY Clinical Sejng




Smoking Cessation 
The Most Important  

Preventive Intervention ! 



 
 

 
 
 
 
 

Transforming … 

Professional 
Behaviours 

Institutional 
Practices 

Patient Care 



Amputation-free survival among patients who 
continued vs quit smoking 

Armstrong EJ et al. J Vasc Surg 2014;60:1565-71 


