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The Combustible Tobacco 
Endgame

Strategy to eradicate or reduce to 
minimal levels the use of (and disease 
caused by) combustible tobacco 
products.



Outline

• Enhancing smoking cessation
• Nicotine pharmacology and public policy
• History of the nicotine reduction intervention
• Nicotine reduction research findings
• Implementing a nicotine reduction intervention



Major causes of death in U.S. 2016
All are smoking-related

1. Ischemic heart 
disease
2. Lung cancer
3. Chronic obst lung 
disease
4. Alzheimer 
/dementias
5. Colo-rectal cancer

6. Motor vehicle injuries
7. Lower respir tract 
infections
8. Diabetes
9. Intracerebral hemorrhage
10. Ischemic stroke



Getting smokers to quit as soon as 
possible is essential for public 

health



Projected Global Mortality from Smoking 
2000-2050 
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Despite interest in quitting, smoking cessation 
rates have remained low for > 15 years

Babb et al. MMWR 2017



Enhancing Quitting
• Denormalization of smoking  (constriction of 

social networks) 
• Traditional smoking cessation interventions 

(counseling, pharmacotherapy, quit lines, 
media interventions) 

• Tobacco harm reduction (electronic nicotine 
delivery devices; other non-combusted 
nicotine products)

• Tobacco product regulation (nicotine-
focused)



Beliefs Underlying Endgame 
Strategies

• The status quo is unacceptable
• Reducing smoking substantially will require 

something new, bold and fundamentally 
different

Warner Tob Control 2013



Nicotine Pharmacology and 
Public Policy



Nicotine

Addictive Combusted Tobacco Use 

10 Million Deaths Annually

Tobacco Combustion Products Responsible for Most 
Tobacco-related Disease, but People Smoke for Nicotine





Major Safety Concerns for Nicotine
• Addiction • Definite
• Cardiovascular disease • Probable
• Reproductive Toxicity                                       • Probable
• Impaired Adolescent Brain 

development • Possible

• Infectious Disease Risk • Possible
• Cancer • Possible
• COPD • Unlikely



Why cigarettes are so harmful

Cigarettes (and other combusted tobacco 
products) are particularly harmful because they 
are highly addictive. Addiction means loss of 
control of drug use. 70% of cigarette smokers 
are daily smokers and rarely go through a day 
with smoking



The harms of nicotine

Nicotine per se is not harmless, but is much 
less harmful that inhaling smoke containing 
combustion toxins. The primary harm of 
nicotine is the addiction that sustains 
combusted tobacco use.



The History of the Nicotine Reduction 
Intervention





Nicotine in cigarettes and smokeless 
tobacco is a drug and these products are 

nicotine delivery devices under the 
Federal Food, Drug, and Cosmetic Act.

U.S. Food and Drug Administration
Fed. Reg. Vol. 60, No. 155

Aug. 11, 1995



Benowitz NL, Henningfield JE. Establishing a 
nicotine threshold for addiction. The 
implications for tobacco regulation. (1994) 
N Engl J Med, 331(2), 123-125.

Establishing a Nicotine Threshold 
for Addiction

• Goal:
– To prevent nicotine 

addiction in youth.
• Threshold for Addiction:

– Dose to establish 
and maintain 
addiction 
~ 5 mg/day.

• Proposal:
– A gradual reduction 

of nicotine content 
of cigarettes over 
10-15 years.

http://content.nejm.org/


Family Smoking Prevention and 
Tobacco Control Act (P.L.111-31)

2009



FDA Regulation of Tobacco Product 
Characteristics

• Authority to promulgate tobacco product 
standards as appropriate to protection of 
public health.

• Authority to reduce nicotine yields of the 
product as long as it does not require total 
nicotine to be reduced to “zero.”



Gottlieb and Zeller, NEJM, 2016

Despite extraordinary progress in tobacco control and prevention, tobacco use remains the
leading cause of preventable disease and death in the United States. Combustible cigarettes cause
the overwhelming majority of tobacco-related disease and are responsible for more than 480,000
U.S. deaths each year. Indeed, when used as intended, combustible cigarettes kill half of all long-
term users.1 With the tools provided to the Food and Drug Administration (FDA) under the Family
Smoking Prevention and Tobacco Control Act of 2009, the agency has taken consequential steps
to prevent sales of tobacco products to children, expand the science base for understanding
traditional and newer tobacco products, and conduct public education campaigns. But the agency
needs to do more to protect Americans;



FDA Regulatory Framework with a 
Focus on Nicotine

• Smoking causes 480,000 deaths per year
• The core problem is not nicotine itself, but the 

delivery mechanism (combustible tobacco)
• Goal to reduce the addictiveness of cigarettes
• Focus on nicotine and support innovation to 

promote harm reduction
• Consider the continuum of risk of nicotine-

containing products



Reducing the Nicotine 
Content to Make 

Cigarettes Less Addictive





Rationale for reducing nicotine in cigarette tobacco

The initial rationale was to prevent children 
who experiment with smoking from becoming 
addicted later in life. To provide freedom of 
choice.
Another benefit would be that addicted 
smokers, most of whom would like to quit, will 
move toward cessation.



AMA recommends
FDA authority over tobacco products

Product modifications to make cigarettes less 
addictive

FDA requires reduced addictiveness within 5-10 yrs
Support expanded access to smoking cessation 
treatment and strengthening of the treatment 

infrastructure



These are not 
reduced nicotine 
content cigarettes 



FTC Machine Test Method



“Light commercial brand cigarettes are not 
reduced nicotine cigarettes”

Reduced nicotine yield by machine testing is 
related to faster burning and greater 
ventilation. The nicotine content of cigarette 
filler is the same. Smokers can easily 
compensate by taking more frequent puffs and 
blocking ventilation holes.



Reducing Addictiveness of Cigarettes:
A Nicotine Reduction Strategy

Addiction Threshold
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The extent of nicotine 
reduction across cigarette 
brands and other forms of 

combustible tobacco (roll your 
own, little cigars, pipe 

tobacco) must be uniform.



Nicotine Yield 
Reduction Studies



Benowitz et al., CEBP, 2007



6-week Nicotine Content Taper: 
75% reduction in nicotine intake

Benowitz et al, CEBP 2007; 16:2479

http://cebp.aacrjournals.org/content/vol16/issue11/images/large/2479fig02l.jpeg


Quotes from Reduced Nicotine 
Content Cigarette Smokers

– “I no longer feel the need to have coffee and 
cigarettes first thing in the morning.”  

– “experiencing less craving”
– “smoking these cigarettes are like quitting and 

therefore,  might as well quit.” 
– “smoking is losing its pleasure”.



Evidence of reduced nicotine 
dependence 

Benowitz et al, CEBP 2007; 16:2479

http://cebp.aacrjournals.org/content/vol16/issue11/images/large/2479fig01l.jpeg


Donny et al., NEJM, 2015



Sudden Nicotine Content Reduction Comparing 
Cigarettes with Different Nicotine Content

Threshold dose to reduce 
addictiveness is < 0.4 mg/g tobacco

• 70% reduced nicotine intake
• Reduced cigarettes smoked
• Reduced dependence and urges
• Increased quit attempts 
• No compensatory smoking
• Did not lead to greater use of substances of

abuse or increase in depressed mood.

Donny et al.,  NEJM, 2015



Hatsukami et al., JAMA, 2018



Benefits of Immediate vs Gradual Nicotine 
Reduction: Nicotine Intake and CPD

Immediate vs. gradual 
nicotine  reduction and 
smoking normal 
nicotine content 
cigarettes resulted in:
• Greater reductions 

in cigarettes per day 
(CPD) 

• Greater reductions 
in nicotine  
exposure
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Benefits of immediate nicotine reduction: 
reduced level of dependence and more days of 

smoking abstinence

Immediate vs. gradual nicotine 
reduction  and smoking 
normal nicotine content 
cigarettes resulted in:
• Greater decreases in 

dependence
• Higher rates and duration of 

abstinence

*WISDM:  Wisconsin Inventory of Smoking 
Dependence Motives
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What about compensation?

When smokers switch to commercial low yield cigarettes that 
compensate to maintain desired nicotine intake.
When smokers switch to very low nicotine cigarettes, 
compensation is impossible, and they reduce their daily intake of 
nicotine.
Several clinical trials document no increase in exposure to 
harmful combustion toxins when switching to very low nicotine 
cigarettes



DEPARTMENT OF HEALTH AND HUMAN SERVICES

Food and Drug Administration 
21 CFR Part 1130
[Docket No. FDA–2017–N–6189]
RIN 0910–AH86

Tobacco Product Standard for Nicotine Level of Combusted 
Cigarettes
AGENCY: Food and Drug Administration, HHS.
ACTION: Advance notice of proposed rulemaking.



WSJ, April 19, 2021



New York Times 
June 21, 2022

F.D.A. Aims to Cut Down on Smoking 
by Slashing Nicotine Levels in 
Cigarettes

The move would be an effort to 
further wean Americans from 
addictive tobacco products and 
reduce smoking-related illnesses.



Criticisms of mandated nicotine reduction

• RCTs do not represent real world smokers
• Prohibition – another “war on drugs”?
• Black market/undesirable workarounds
• Personal autonomy – should public health policy be coercive?
• Harmful to people with mental illness – such as ADHD?



Is nicotine reduction nicotine prohibition?

Prohibition has not worked for other drugs 
such as alcohol and cannabis.
Smokers need to be educated that nicotine is 
not being prohibited, but rather the harmful 
delivery system for nicotine is prohibited.
Other less harmful forms of nicotine will still be 
available for those who need nicotine.



Implementing a Nicotine Reduction 
Intervention



Components of a Cigarette Nicotine 
Reduction Strategy: Impact on 

Smoking Cessation Infrastructure
• Education: Public and Medical
• Access to tobacco dependence 

treatment/treatment infrastructure: millions of 
smokers needing assistance in a short period of 
time

• Surveillance: changes in cigarette consumption, 
rates of tobacco use initiation among youth, 
unexpected consequences

• Ready availability of alternative non-combusted 
nicotine  products



Possible adjuncts to 
Nicotine Reduction in Cigarettes

• Nicotine replacement medications
• Non-combustible tobacco products
• Electronic nicotine delivery devices
• Differential Taxation



Benowitz et al., Addiction, 2016



Public educational messaging is critical!

• Nicotine is NOT being reduced because nicotine is intrinsically 
harmful, but rather because it sustains cigarette addiction.

• Reducing nicotine will make it easier to quit smoking
• If you wish to continue nicotine use, other less harmful forms 

of nicotine will remain available



Conclusions 
• Reducing the nicotine content of cigarette is 

likely to the reduce the addictiveness of 
cigarettes.

• The result would be preventing children from 
becoming addicted smokers and giving 
established smokers greater freedom to stop 
smoking when they decide to quit.

• Immediate rather than gradual nicotine 
reduction probably safest and most feasible



Conclusions 

• Electronic nicotine delivery systems would 
provide an attractive alternative to 
conventional cigarettes and would likely 
enhance public acceptance of a nicotine 
reduction policy.

• Possible long-term adverse health 
consequences of ENDS use, including primary 
nicotine addiction in youth remain a concern. 



Apelberg et al., NEJM, 2018



Apelberg Simulation of Effects of Mandatory 
Nicotine Reduction

• U.S. Population-based simulation model, 
2016 to 2100

• Prediction: by year 2100 more than 33 million 
youth and young adults who would have 
become regular smokers would not start

• Prediction: 5 million smokers would quit 
within 1 year of implementation, and 13 
million with 5 years



Tengs et al., Prev Med, 2005



Tengs Simulation of Population Health 
Impact of Mandatory Nicotine Reduction

Smoking prevalence likely to decline to 5%,  with 
resultant gain of 137 million QALYs over 50 years

.
“Policy makers would be hard-pressed to identify 
another domestic public health intervention, short 
of historical sanitation efforts, that has offered this 
magnitude of benefit to the population.”

Tengs et al, Prev Med 2005, 40:170



New Zealand Action 
Plan for a Smokefree
2025

1. Ensure Maori leadership and 
decision making

2. Increase health promotion 
and community mobilization

3. Increase evidence-based stop 
smoking services

4. Reduce the addictiveness and 
appeal of smoke tobacco 
products (nicotine reduction)

5. Reduce the availability of 
smoked tobacco products 
(“smokefree generation”)

On vaping: ensure that smoked 
tobacco products are more 
regulated and less available than 
vaping products



72 public health organization support FDA 
mandated nicotine reduction
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Webinar Collections with Free CME/CEUs
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Free 1-800 QUIT NOW cards

Smoking Cessation Leadership Center

Refer your clients to cessation services



Post Webinar Information
• You will receive the following in our post webinar email: 

 Webinar recording 

 PDF of the presentation slides 

 Instructions on how to claim FREE CME/CEUs

 Information on certificates of attendance 

 Other resources as needed

 All of this information will be posted to our website at 
https://SmokingCessationLeadership.ucsf.edu

http://smokingcessationleadership.ucsf.edu/


SCLC next live webinar will be with Dr. Brian King, Director of the 
Center for Tobacco Products, FDA, on  

• Wednesday, March 22, 2023 

• 2:00 pm – 3:00 pm EST



Contact us for free technical assistance

• Visit us online at smokingcessationleadership.ucsf.edu
• Call us toll-free at 877-509-3786
• Provide Feedback - complete the evaluation, which you will see at the 

end of this webinar

Smoking Cessation Leadership Center
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