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Will discuss:

+ National & international trends in:
- Smoking
- Lung cancer
« Strategies to reduce cancers from
tobacco use:
- Policy measures
- Cessation
- Harm reduction

* How can oncologists accelerate
progress against lung cancer?




National Trends in Smoking

The Bonsack Cigarette-Rolling Machine
(patented in U.S. in 1883)
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“Reach for a Lucky instead of a sweet” campaign launched by the
American Tobacco Co. in 1928; increased Lucky Strike sales 3-fold in
just 12 months




Enormous profitability of selling cigarettes
Stock value of Altria vs. Dow Jones, 1970-2007
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Trends in Per-Capita Cigarette Sales in the US
1900-2007
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Trends in adult per capita sales by type of
tobacco product, U.S. 1880-2006
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Cigarette machine invented

Source: US Department of Agriculture Tobacco Outlook




Trends in Cigarette Smoking Prevalence (%),
by Sex, Adults 18 and Older, US, 1965-2008
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Source: National Health Interview Survey, 1965-2008, National Center for Health Statistics, Centers for Disease
Control and Prevention, 2009

Trends in Cigarette Smoking Prevalence (%),
by Sex, Adults 18 and Older, US vs. Georgia,
2006
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Source: National Health Interview Survey, 1965-2008, National Center for Health Statistics, Centers for Disease
Control and Prevention, 2009.

What accounts for the decrease in
per capita cigarette consumption in
the U.S.?

-Trends in quitting?

-Trends in consumption?
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Figure 1A, Current”® Cigarette Smoking Among 12th
Graders, by Race/Ethnicity, US, 1977-2007

Thus, the continuing
decrease in cigarette sales is
due more to decreases in
consumption than to
decreases in prevalence.




International Trends in
Smoking

Global Cigarette Consumption
Billions of Sticks, 1880-2000
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Source: The Tobacco Atlas, World Health Organization 2002

Global Smoking Prevalence
Adult males, 2001-2003

Source: WHO Tobacco Control Databases, 2001-2003




Global Smoking Prevalence
Adult Females, 2001-2003

Source: WHO Tobacco Control Databases, 2001-2003

Numbers of Smokers, 2000, by Country or
Region, (Ages > 15 years)
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Modified from Guindon GE, Boisclair D. Past, Current and Future Trends in Tobacco use.
HNP discussion paper: Economics of Tobacco Control Paper No. 6; March 2003.

International Trends in Lung
Cancer




Lung cancer is the most common site for
cancer death, worldwide, 2007
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Largest Absolute Increase in Deaths

Attributed to Smoking from 1990 to 2020

China
- +1.4m

* In 2020, 2.2 million
v deaths from
smoking will
occur

India
+1.4m
In 2020, 1.5 million
deaths from
smoking will
occur

Where is the burden increasing the fastest in
terms of the percentage increase, 1990 to

Established Market

1\ Economies China

2 ~. +18% *H175%
~.  Other Asia
* andIslands

\ &
Middle+1400% %.. *  “4g250%
Eastern

t: rescent

+700%

Latin
American
and
Caribbean
+300%

Sub-
Saharan
Africa
+200%




Increase in deaths from non-communicable
diseases: Group Il by cause, 1990-2020
Deaths (millions)
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Source: Bloom BR. Agendas and Architecture of Global Health. Barnes Lecture, National
Institutes of Health, 2006.

Increase in cancer burden and shift
from developed to developing countries
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Estimated numbers of new cases of cancer in the world, 1975-2050.
Bray F, et al. Nature Reviews: Cancer 2006;6:63-74.




Number of cigarettes per capita

National Trends in Lung
Cancer

Trends in lung cancer mortality in relation to
cigarette sales in US, 1900-2005
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SEER Incidence & U.S. Death Rates from Lung
Cancer, 1930-2006

Lung cancer death rate per 100,000
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Rates are per 100,000 and are age-adjusted to 2000 U.S. standard population.
Data Source: US Mortality Public Use Tapes, 1960-2003, US Mortality Volumes,
1930-1959, SEER Cancer Stats 1975-2006
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Comparing Lung Cancer Death Rates:
U.S. vs. Georgia, 2006
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Rates are per 100,000 and are age-adjusted to 2000 U.S. standard population.
Data Source: US Mortality Public Use Tapes, 1960-2003, US Mortality Volumes,
1930-1959, SEER Cancer Stats 1975-2006

Lung cancer death rates compared to other
cancer sites: US Men, 1930-2006
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Source: www.seer.cancer.gov

Lung cancer death rates compared to other
cancer sites: US Women, 1930-2006
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Number of cancer deaths attributed to cigarette
smoking, US Men, 1995-1999 estimates
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Source: MMWR 2002;51:300-303 and SAMMEC 2002

Number of cancer deaths attributed to cigarette
smoking, US Women, 1995-1999 estimates
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Strategies to reduce cancers from
tobacco use:

- Policy measures

- Cessation
- Harm reduction




Cali fornia
Tobacco Control Program
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Bob, ll\'c got emphysema.

Guidance on Tobacco Control Policies

Courtesy of Dr. Michele Bloch

Components of Comprehensive
Tobacco Control

Excise taxes

Smoke-free air laws
Cessation services
Counteradvertising

Warning labels

Tobacco product regulation
Litigation

Advertising bans/restrictions
School-based health education
Reducing youth access

S Conm
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State Level Policies
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U.S. 100% Smokefree Laws In Workplaces AND Restaurants AND Bars
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National Tobacco Control Policies

Regulation by FDA
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http://www.no-smoke.org/pdf/WRBLawsMap.pdf
http://www.no-smoke.org/pdf/WRBLawsMap.pdf
http://www.no-smoke.org/pdf/WRBLawsMap.pdf

FDA Authorized to Regulate Tobacco

-

\ President Obama signs the
Family Smoking
Prevention and Tobacco
Control Act.

June 23, 2009
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Family Smoking Prevention & Tobacco
Control Act:

Grants FDA authority over sale, production &
marketing of cigarettes & other tobacco products.

Requires companies to disclose:
— productingredients to FDA
— amount of nicotine to FDA & public

Prohibits use of misleading labels (e.g. “low tar”,
“light”)

Bans candy & fruit-flavored cigarettes

Restricts marketing & sales to youth ‘ ‘

International Policy

Framework Convention on Tobacco Control

16



TOBAGCO CONTROL

2% World Health
@J Organization

FCTC: History

A May 1999 World Health Assembly
Resolution

A October 2000 First Intergovernmental
o

A February 2003 Final Intergovernmental
Negotiating Body
A April 2003 World Health Assembly

FCTC Milestones

A Entry into Force February 27, 2005
A Signature by Member States (168)
A Ratification by Member States (168)
representing 86% of World Population
A Conference of the Parties (COP):
a 1%t Session February 2006, Geneva
a 2m Session June 2007, Bangkok
a 3 Session November 2008, Durban
a 4 Session - November 2010, Punta del Este

17



Strategies to reduce cancers
from tobacco use:

- Policy measures
- Cessation
- Harm reduction

Cumulative probability of death from lung
cancer: CPS-Il, 1984-1991
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Thun et. al. 2002

Readiness to Quit Smoking in the
United States

48 million
smokers

Each year
17 million
try to quit

SUOIIIN

succeed

Courtesy of Neal Benowitz




Lung cancer deaths prevented by reductions
in tobacco use in U.S. men, 1991-2003

Total Number of Cancer Deaths Avoided from 1991 to
2006 in Men and 1992 to 2006 in Women
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Over 500,000 deaths from cancer have been averted between 1991
and 2006 because of the continued decrease in age-standardized rates.
The blue line represents the actual cancer deaths recorded in each year and the red line represents

the expected number of cancer deaths if cancer mortality rates had remained the same since
1991/1992.

However,

Nicotine addiction is complex.

The treatments are improving, but they
do not as yet address this complexity.
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ACETYLCHOLINE

Courtesy of Neal Benowitz

Nicotine Receptors
and Neurochemistry

Slides courtesy of Neal Benowitz

Structure of Nicotinic ACh
Receptors
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Picciotto M. Emerging neuronal nicotinic receptor targets. SRNT 9th Annual Meeting; February
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DOPAMINE

NOREPINEPHRINE

ACETYLCHOLINE

NICOTINE

GLUTAMATE

SEROTONIN

BETA-ENDORPHIN

GABA

Pleasure, Appetite Suppression

Arousal, Appetite Suppression

Arousal, Cognitive Enhancement

Learning, Memory Enhancement

Mood Modulation,

Appetite Suppression

Reduction of Anxiety and Tension

Reduction of Anxiety and Tension

Courtesy of Neal Benowitz

Nicotinic Receptor Upregulation In

Smokers

Tobacco Abstinence
Clusters

(Gross and Stitzer)

PSYCHOLOGICAL DISTRESS:

Courtesy of Neal Benowitz

Symptom

Irritability, Anger, Impatience, Anxiety

DIFFICULTY CONCENTRATING:
Cognitive and Performance Impairment

HUNGER AND EATING:
Weight Gain

TOBACCO CRAVING

Courtesy of Neal Benowitz
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Hedonic Dysregulation
(Koob and LeMoal, Science 278:52, 1997)

Negative Affect State Common Tbo Abstinence From All Drugs
use

Dysphoria
Depression
Irritability
Anxiety
Anhedonia

Courtesy of Neal Benowitz

Strategies to reduce cancers from
tobacco use:

- Policy measures

- Cessation
- Harm reduction

Lessons from *“Lig
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Smoking Machines

- Developed by tobacco industry in 1930s.
- Adopted by FTC in 1967/1968.

R for lung cancer, by smoking status and
tar level, CPS-1l men 1982-88

Never <35 35-44 55+ <8 8-14 15-21 21+
smoked Quit smoking at Tar level (mg),
regularly age (years) current smoker

Harris y, et al. BMJ 2004;328:1-8.

Low correlation between nicotine yield (as

measured by smoking machine) & saliva cotinine

Saliva cotinine {nghwi)

82 B3 B4 0SS B0 WY
Pooting vkl imgd by FTC mathaed

Source: Jarvis MJ etal. Nicotine yield from machine-smoked cigarettes and
nicotine intakes in smokers: evidence from a representative population survey. J “ =

Natl Cancer Inst 2001;93:134-138.
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Barclay Grooved Filter

“We seem to have found
a cigarette that shows
low deliveries on
machine smoking and
much higher deliveries
when people smoke it.”

1978 memo from filter inventor RR Johnson to Brown &
Williamson executives - not recorded in Johnson'’s official
laboratory notebook.

Source: Kozlowski et al Tob Control 2005;14:64-70.

What the Smoking Machine Missed

» Puff volume and puffs per minute fixed for
the smoking machine but not for the smoker

» Machine calibrated to reflect smoking
parameters in 1930s.

» These do not reflect compensatory behaviors
of smokers.

Lessons from *“Li

+ Health claims are integral to product marketing

» Unfounded health claims repeatedly used to
encourage continued smoking

* Behavioral changes resulting from changes in
product design & health claims can profoundly
affect risk for smokers & general population

P |



Today’'s novel toba
Smokeless & other

Array of new smokeless tobacco
products includes strips that
dissolve on the tongue in minutes
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The real competition for these
products is with smoking
cessation, not with smoking
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Product placement suggests that smokeless
products are competing with cessation rather
than with continued smoking

What can oncologists do to support
tobacco-control policies?

If interested, please contact:
Eric Bailey at eric.bailey@cancer.org

Conclusions

* We are making progress in reducing
tobacco use in wealthy countries

* Smoking cessation is the principal
intervention for the 46 million Americans
who already smoke

* Policy measures reduce initiation and
motivate cessation.

* Oncologists can have an important impact
in promoting stronger state tobacco control

policies. “::
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