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Learning Objectives

▣ At the conclusion of this session the learner will

□ Discuss the history of the E-cigarette and vaping

□ List negative impacts of vaping and E-cigarette use

□ Illustrate the steps to plan for a patient that uses 

vaping in the anesthesia setting. E-cigarettes: 
Who’s Vaping?

More Youth Vape Than Adults

Minnesota Department of Health

6%

13%

19%

Adults Young Adults
(18-24)

High School
Youth

Most Adults Both Smoke and Vape

MMWR October 28, 2016

59%

Current Smokers

30%

Former Smokers

11%

Never Smokers

https://www.cdc.gov/mmwr/volumes/65/wr/mm6542a7.htm
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Youth E-cigarette Use

Minnesota Youth Tobacco Survey, 2017

10%
11%

6%

19%

2%

Cigarettes Cigars Smokeless E-cigarettes Pipe

Youth Dual Use, Too

60% of high 
school vapers 

use both
E-cigarettes

Conventional 
Tobacco

Minnesota Student Survey, 2016

The Rise of 
Vaping

How E-cigarettes Work

Then and Now
JUUL

E-cig

Vape

In 2014 there were almost 8,000 unique flavors

liquid 
nicotine

e-juice

e-liquid

Kmietowicz, 2014

pod
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JUUL: A New Kind of Nicotine

Pax Labs

99.6% of e-cigarette products sold contain nicotine.
Marynak et al, 2015

99.6% of e-cigarette products sold contain nicotine.
Marynak et al, 2015

JUUL has 
59 MG/ML

High nicotine vaping

Higher frequency and intensity
smoking and vaping

Goldenson et al., 2017

https://www.ncbi.nlm.nih.gov/pubmed/29059261
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New Tobacco Users Minnesota Department of Health

Highly addictive

Harms brain 
development during 

adolescence

Harmful to fetal health 
during pregnancy

Health Risks
of Vaping: 

What We Know

Public Health Consequences 
of E-cigarettes

• National Academies of Sciences, 
Engineering, and Medicine 

• Released January 2018

• Identified and examined over 800 
peer-reviewed scientific studies

NASEM

Key Take Aways

• E-cigarettes pose health risks

• Switching completely from 
combustible tobacco to e-cigarettes 
reduces shot-term adverse health 
outcomes in adult smokers

• The long-term health effects of 
vaping are not yet clear

NASEM

Respiratory Impacts of Vaping

• Increased cough in wheeze in 
adolescents

• Increased asthma exacerbations in 
adolescents

*Teens with asthma vape at
higher rates than those without 

• Boosts the production of 
inflammatory chemicals and 
disables key protective cells in the 
lung

NASEM, Scott et al., 2018

http://nationalacademies.org/hmd/Reports/2018/public-health-consequences-of-e-cigarettes.aspx
http://nationalacademies.org/hmd/Reports/2018/public-health-consequences-of-e-cigarettes.aspx
http://nationalacademies.org/hmd/Reports/2018/public-health-consequences-of-e-cigarettes.aspx
https://thorax.bmj.com/content/early/2018/08/18/thoraxjnl-2018-211663
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DNA Damage and Mutagenesis

• Chemicals present in e-cigarette aerosol 
are capable of causing DNA damage and 
mutagenesis 

• Long-term exposure to e-cigarette vapor 
could increase cancer risk

• Chemicals include formaldehyde, N-
nitrosonornicotine (NNN) and volatile 
organic chemicals like benzene

• Exposure is highly variable depending on 
the type of e-cig and how it is used

NASEM, UMN, Lee et al., 2017, Salamanca et al., 2018

Metal Exposure

• E-cigarette vapor contains toxic 
metals including chromium, 
nickel,  lead, manganese, and 
zinc

• Chronic inhalation of these 
metals has been linked to lung, 
liver, immune, cardiovascular and 
brain damage, and cancers

NASEM Olmedo et al., 2017

Benefits for Adult Smokers who 
Switch

• Reduced short-term adverse health 
outcomes in several organ systems

• Improvement in lung function and 
respiratory symptoms among adult 
smokers with asthma

• Reduction of COPD exacerbations

• These benefits are strongest in 
smokers who switch completely and 
do not continue to dual use

NASEM

Vaping & 
Tobacco 

Cessation

Vaping & Tobacco Cessation

Limited evidence from randomized 
controlled trials about the effectiveness 
of e-cigarettes as cessation aids 
compared FDA approved smoking 
cessation treatments

NASEM

U.S. Preventive Services Task Force

Current evidence is insufficient to recommend e-
cigarettes for tobacco cessation in adults, 
including pregnant women.

USPSTF, 2015

http://nationalacademies.org/hmd/Reports/2018/public-health-consequences-of-e-cigarettes.aspx
https://twin-cities.umn.edu/news-events/research-brief-cancer-causing-chemical-formed-e-cigarette-users
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5406907/
https://www.sciencedaily.com/releases/2018/05/180521184653.htm
http://nationalacademies.org/hmd/Reports/2018/public-health-consequences-of-e-cigarettes.aspx
https://ehp.niehs.nih.gov/doi/10.1289/ehp2175
http://nationalacademies.org/hmd/Reports/2018/public-health-consequences-of-e-cigarettes.aspx
http://nationalacademies.org/hmd/Reports/2018/public-health-consequences-of-e-cigarettes.aspx
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American Cancer Society

Advise patients 
to use FDA-
approved 
cessation aids 
that have been 
proven to 
support 
successful quit 
attempts.

Support all 
attempts to quit 
the use of 
combustible 
tobacco. 
Switching to the 
exclusive use of 
e-cigarettes is 
preferable to 
continuing to 
smoke 
combustible 
products.

Individuals 
should be 
regularly advised 
to completely 
quit using all 
tobacco products 
and not to dual 
use e-cigarettes 
and combustible 
cigarettes.

ACS, 2018

Helping People 
Quit

Every Try Counts

CDC

11 Quit Attempts
It takes an average of 8 – 11 attempts before 
someone quitting smoking permanently

Addressing Tobacco Use

Ask:
Ask about all products, and in multiple ways

Advise:
Use Motivational Interviewing

Advise patients about research & resources

Assist:
Counseling and Nicotine Replacement Therapy

Resources available at e-cigarettes.surgeongeneral.gov 
and www.panmn.org

Assist: 
FDA Approved 

Medications

Nicotine 
Gum

Nicotine 
lozenge

Nicotine 
patch

Nicotine 
nasal spray

Nicotine 
inhaler

Bupropion 
tablets

Varenicline 
tablets
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Assist: 
Combination 

Therapy

Varenicline in combination with 
short acting NRT 

Nicotine patch in combination 
with bupropion

Nicotine patch in combination 
with short acting NRT

In highly dependent smokers there is 
significant benefit to use of 4 mg gum vs. 2 
mg gum

Silagy et al., 2000

Free quit help for all Minnesotans.

For Adolescents: smokefreeteen

Policies that 
Protect Kids

FDA Regulations E-cigarettes in Clean Indoor Air

23 counties in 
Minnesota ban vaping 
indoors everywhere 
that smoking is banned

https://www.ncbi.nlm.nih.gov/pubmed/10908462
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Keep Tobacco Prices High

Cities like New York and 
Providence have set 
minimum prices for 
tobacco products to 
prevent discounts that 
make smoking more 
affordable

Flavored Tobacco Restrictions

Minneapolis, St Paul 
and Duluth have 
restricted the sale of 
all flavored tobacco 
products to adult-only 
tobacco stores

Tobacco 21

Raising the tobacco 
sales age to 21 would 
prevent 30,000 
young people from 
becoming smokers 
over the next 15 years

Boyle et al, 2017

Fund Tobacco Cessation

Quitplan will end in 
March of 2020, so we 
much establish and 
fund a new tobacco 
quit line

Take Action

Anesthesia
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AANA Journal February 2020 Pathophysiologic Changes

Pathophysiologic Changes Pathophysiologic Changes

Pathophysiologic Changes Anesthetic Management
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Anesthetic Management Anesthetic Management
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