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Learning Objectives

• Identify various electronic cigarette delivery 
devices  

• Discuss the known and potential risks of             
e-cigarettes, vape devices and pod systems      
(i.e. JUUL)

• Identify resources for 
clinicians, families and 
adolescents



Truth or Myth?

• E-cigs only produce vapor 
• The vapor from e-cigs contain nicotine, 

flavor-containing chemicals and a chemical 
that creates the mist you exhale 

• Some flavor chemicals, when inhaled, have 
been known to cause scarring in the lungs –
a  condition known as “popcorn lungs” 



Truth or Myth?

• When using e-cigs, there is a risk of explosions 
of electronics and batteries.

• The FDA currently regulates the chemical 
ingredients in e-cigs and what is listed on the 
labels.

• The heat generated in an e-cig can create 
formaldehyde from the liquid, and rip metals 
from the side of the device. This is delivered to 
the lungs.



Quick Facts

• E-cigarettes are the most commonly used tobacco products 
among youth, and use is rising at an alarming rate. 

• Youth who use e-cigarettes are more likely to use cigarettes or 
other tobacco products.

• E-cigarettes contain a liquid solution that is usually flavored. 
Flavors, which are appealing to youth, can include fruit 
flavors, candy, coffee, piña colada, peppermint, bubble gum or 
chocolate. 

• E-cigarette solution has chemicals (i.e., anti-freeze, diethylene 
glycol, and carcinogens such as nitrosamines).



Quick Facts (cont.)
• E-cigarette devices mimic conventional cigarette use and help 

re-normalize smoking behaviors.
• E-cigarettes are not approved for smoking cessation, and the 

long-term health effects to users and bystanders are still 
unknown. 

• E-liquid from e-cigarettes and refill packs can contaminate 
skin, leading to nicotine poisoning. Symptoms of nicotine 
poisoning include vomiting, sweating, dizziness, increased 
heart rate, lethargy, seizures and difficulty breathing.

• In 2014, poison centers in the U.S. reported 3,783 exposures to 
e-cigarette devices and nicotine liquid, compared to only 1,543 
exposures in 2013.  In 2015, 3,073 exposures were reported.

https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Richmond-Center/Pages?Electronic-Nicotine-Delivery-Systems.aspx
https://www.aapcc.org/track/eciagarettes-liquid-nicotine



Electronic Vaping Associated Lung Injury 
(EVALI)

• What is new
• What we know
• What we do not know
• Symptoms

https://www.cdc.gov/lunginjury
https://www.cdc.gov/mmwr/volumes/68/wr/mm6841e3.htm

Update: Interim Guidance for Health Care Providers Evaluating and Caring for Patients 
with Suspected E-cigarette, or Vaping, Product Use Associated Lung Injury, United 
States, October 2019 Weekly / October 18, 2019 / 68(41); 919–927

Presenter
Presentation Notes
The FDA investigations into cases of vaping-related deaths, severe lung illness and seizures underscore the incredible lack of knowledge about the health effects of vaping.



What is New
• CDC has identified vitamin E acetate as a chemical of 

concern among people with e-cigarette, or vaping, 
product use associated lung injury (EVALI). 

• Recent CDC laboratory testing of broncho-alveolar 
lavage (BAL) fluid samples from 29 patients with 
EVALI submitted to CDC from 10 states found 
vitamin E acetate in all of the samples. 

• Vitamin E acetate might be used as an additive, most 
notably as a thickening agent in THC-containing e-
cigarette, or vaping products.

Presenter
Presentation Notes
THC was identified in 82% of the BAL samples and nicotine was identified in 62% of the samples .Dank Vapes, a class of largely counterfeit THC-containing products of unknown origin, was the most commonly reported product brand used by patients nationwide.



What We Know

Legend
Number of lung injury 
cases per state

0 cases
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As of December 10, 2019, a total of 2,409 hospitalized EVALI cases have been 
reported to CDC from all 50 states, the District of Columbia, and two U.S. territories 
(Puerto Rico and U.S. Virgin Islands).Fifty-two deaths have been confirmed in 26 
states and the District of Columbia.

Presenter
Presentation Notes
CDC is only reporting hospitalized EVALI cases and EVALI deaths regardless of hospitalization status. CDC has removed non-hospitalized cases from previously reported case counts. 



What We Do Not Know
• While it appears that vitamin E acetate is associated 

with EVALI, evidence is not yet sufficient to rule 
out contribution of other chemicals of concern 
to EVALI.

• Many different substances and product sources 
are still under investigation, and it may be that 
there is more than one cause of this outbreak.



Ohio Data
Information updated as of 2:00 pm December 12, 2019

• Number of cases: 87
• Age range: 15-65 years (median age: 25 years)
• Gender: 26 Female, 61 Male (70% Male)
• Number of hospitalizations: 80 (92%)
• Number of deaths: 0
• Counties: Ashtabula, Belmont, Brown, Butler (2), Champaign, Clark, 

Clermont (3), Cuyahoga (12), Darke, Fairfield, Franklin (12), Greene, 
Hamilton (3), Hancock, Jefferson, Lake (2), Lucas (4), Mahoning (2), 
Marion, Medina (3), Miami (2), Montgomery (5), Paulding, Portage (2), 
Preble, Richland (2), Ross, Seneca (2), Stark, Summit (7), Trumbull, 
Tuscarawas, Union (2), Warren (2), Wayne (2), Wood

• Additional illness reports under investigation: 12
https://odh.ohio.gov/wps/portal/gov/odh/know-our-programs/tobacco-use-prevention-and-
cessation/news-and-events/



Symptoms
• Patients in this investigation have reported symptoms 

such as:
– cough, shortness of breath or chest pain
– nausea, vomiting, abdominal pain or diarrhea
– fever, chills or weight loss

• Some patients have reported that their symptoms 
developed over a few days, while others have 
reported that their symptoms developed over several 
weeks. 

• A lung infection does not appear to be causing the 
symptoms.



Electronic Cigarettes
• Vape devices and pens
• Personal vaporizers
• Electronic nicotine delivery 

systems (ENDS)
• Alternative nicotine delivery 

systems (ANDS)
• Electronic cigars or e-cigars
• E-hookah or hookah
• sticks/pens
• Mechanical tanks





Battery
The battery 
is the 
energy 
source of 
the device 
and powers 
the 
atomizer 

Atomizer
The 
atomizer is 
the heating 
element 
that heats 
the e-liquid
and is often 
coil shaped

E-Liquid
Sometimes 
called e-
juice, this 
is put into 
the device 
and often 
contains 
flavors and 
nicotine

Cartridge 
The 
cartridge
(tank) 
holds the e-
liquid and 
may also 
hold the 
atomizer

Aerosol
Heating e-
liquid inside 
the device 
creates an 
aerosol that 
is inhaled 
into the 
body and 
out into the 
air

E-Cigarettes & Vape Pens Components

Tobacco Prevention Toolkit , Division of Adolescent Medicine, Stanford University, 
For more information go to: www.tobaccopreventiontoolkit.stanford.edu



Anatomy of An E- Cigarette

https://bestvapestarterkitblog.portfoliobox.net/how-do-ecigarettes-work



Presenter
Presentation Notes
Pod-based systems are made up of two components. The part on the left is the power source and contains the battery that can be charged through a USB port.  The smaller piece on the right is the pod or cartridge. A cartridge from JUUL is reported to provide up to 200 puffs and comes in a variety of different flavored e-juices, all with an alarming amount of nicotine. These flavors and cartridge colors are concerning since they attract young people.A pod holds its e-juice in the outer shell. When plugged into the battery piece the e-juice is heated to produce an aerosol, which is invasive to the lungs.



The FDA does not currently regulate 
the chemical ingredients and labels. 
• In fact, the FDA also does not 

regulate:
– The amount of different 

chemicals that can be used to 
make e-juice

– The cleanliness of facilities that 
produce e-juice 

Presenter
Presentation Notes
In 2016, the FDA expanded its regulatory authority to include the manufacture , import, packaging, labeling, advertising, promotion, sale and distribution of all tobacco products, including ENDS. Under this new law, often called the Deeming Rule, “ the FDA :Requires Health Warnings of ENDS and other tobacco productsProhibits the sale of ENDS to youth under the age of 18/21 (Tobacco 21 law)Bans free samples and prohibits sale of ENDS in vending machinesRequires that ENDS manufacturers receive marketing authorizations from the FDA (August  2020)



What is in that Pod?
• Nicotine

• Benzoic Acid

• Glycerol 

• Propylene Glycol 

• Natural Oils 

• Extracts and Flavors

• ???

tobaccopreventiontoolkit.stanford.edu

Limonene
Thymol Ally Hexanoate 𝛼𝛼-Pinene β-Pinene

Caffeine 2- methoxyphenol 2,3,5- Trimethyl pyrazine

Benzaldehyde
2,5- dimethyl pyrazine Isopulegol Ethyl Maltol

4-Terpineol Maltol Hydrocoumarin Vanillin
Ethyl VanillinPhenethyl Alcohol

Benzyl Alcohol

P-Cymene Corylone

Pulegone
p-Anisaldehyde Eucalyptol Piperitone Piperonal Linalool

Methyl Anthranilate

β-Damascone Benzaldehyde PG acetal

γ-Terpinene

Ethyl anthranilate 𝛼𝛼-Terpineol δ- Decalactone γ-Octalactone
3-Hexen-1-ol β-Myrcene δ-Dodecalactone

γ-Decalactone Ethyl AcetateEthyl lactate Ethyl butanoate
δ-Undecalatone Hexyl acetate

AcetylpyrazineEthyl hexanoate Ethyl 2-methylbutanoate
Menthol

p-Methone Hydroxyacetone
Triacetin Carvone Neomenthol

Styralyl Acetate Menthyl Acetate
Strawberry Glycidate_A Heliotropine PG acetal Benzyl DMC butyrate

Ethyl Isovalerate

Presenter
Presentation Notes
Based on what we know about e-juice/liquid, what chemicals would you specifically find in these pods? Let’s look at the ingredients that JUUL Labs reports as being in a JUUL pod. (Click) Nicotine: the addictive chemical in all pods. (Click) Benzoic Acid: pairs up with nicotine to help deliver high amounts of nicotine to the brain. (Click) Glycerol and propylene glycol: common ingredients found in most e-juices. Propylene glycol is not approved by the government for inhaling. (Click) The other chemicals include natural oils, extracts and flavors. What do they mean by extracts and flavors? What else is in this?Scientists started to look at all the chemicals in the JUUL pod e-juice. They found these (click) 59 chemicals when they looked at all the pod flavors. Why wouldn’t they want us to know this? Maybe this will help you answer that question. (Click) The names in red represent chemicals that are corrosive, irritants, harmful, toxic and dangerous to the environment. What you see in orange (click) are chemicals that are harmful and those in light blue (click) represent chemicals that are irritants. We haven’t even listed or looked at the chemicals that are produced when the pod liquid is aerosolized. So seven ingredients may seem less harmful, but these pod-based companies aren’t telling you the full story. They benefit from not listing all the ingredients, which makes their product appear safe to use. Remember that 1 JUUL pod is equal to (click) the amount of nicotine delivered from 1 ½ to 2 packs of cigarettes.Reference: https://pubs.acs.org/doi/10.1021/acs.chemrestox.8b00381Image: https://www.theverge.com/2015/4/21/8458629/pax-labs-e-cigarette-juul



Stronger E-cigarette/Vape

tobaccopreventiontoolkit.stanford.edu

Presenter
Presentation Notes
Our biggest concern with pod-based e-cigarettes among young people is that they can deliver up to the same amount of nicotine released from one and a half to two packs of cigarettes. ALL salt-based e-juice/liquid contains nicotine!*(Click) For example, JUUL pods contain salt-based nicotine.(Click) Products with salt-based nicotine can allow for more frequent use, increasing their potential for addiction because it feels less harsh on the throat.(Click) Each JUUL pod contains 41.3 milligrams of nicotine, which is extremely high compared to other tobacco and nicotine products.(Click) If you aerosolized the same amount of e-juice, but with the most concentrated freebase nicotine, it would be equal to 25 milligrams of nicotine. (Click) JUUL pods are not made to be refilled, (click) unlike other e-cigarette/vape devices, but as you will see on an upcoming slide this may not be the case.* Although some e-juices may not contain nicotine, ALL SALT-BASED e-juices contain nicotine!Image: https://vaping.com/blog/wp-content/uploads/2017/06/ING_18993_01762.jpghttps://techcrunch.com/2017/07/16/a-year-with-the-pax-labs-juul-vaporizer/



Using JUUL
Start with your JUUL pod
Remove colored cap and insert cartridge end into device.  
Viola – it becomes your mouthpiece as well as the flavorful 
engine that powers JUUL.  

No buttons or switches, just draw to get it going – carefully 
at first.  It may seem strong to first-timers.  

Charge it
Stand the device in magnetic USB 
charger.  Reaches full charge in 1 hour. 

Consult the 
indicator 
The indicator glows 
during use to reflect 
pull strength and 
charging.

When pod is 
inserted, gently tap 
device twice to 
show charge level.

Green = high
Yellow = medium
Red = low

Presenter
Presentation Notes
In just two years the JUUL e-cigarette has managed to reverse nearly two decades of progress in reducing teenage addiction to nicotine. This Silicon Valley startup created a storm of social media marketing cynically directed specifically at kids. JUUL purchased youthful “influencers” to target large teen audiences on Instagram, Snapchat, YouTube and other platforms. Within a few months, the result was hundreds of millions JUUL use views to kids across the globe.The JUUL device itself is a small, concealable, sleek and dramatically different product. It’s often called the “iPhone” of e-cigarettes, and more closely resembles a memory stick or USB “thumb” drive than any other e-cigarette. 



Filling the j-Pod



Vaping Vocabulary
• Vaping – the act of using an ENDS, e-cig or similar 

device; and with JUULs is called “JUULing”  
• E-juice – also called e-liquid is available in a variety 

of flavors, packaging and nicotine levels  
• Cloud chasing – the activity of blowing large clouds 

of vapor 
• Dripping – using a modified device or open heating 

coils to create thicker vapor clouds with a stronger hit 
of flavoring and nicotine  

• Dabbing – Vaping using marijuana concentrates



“JUULing”
• 75% of the e-cigarette market (as of October 2018)
• THEY ALL CONTAIN NICOTINE

– Uses nicotine salt with benzoic acid = higher 
[nicotine]/puff

• Attempts to deliver peak nicotine in 5 minutes
• Single JUUL pod = ~200 puffs = 1 -2 packs of cigarettes
• Small “plume” is easier to hide
• Lots of accessories to customize
• Capability to refill with other liquids
• Starter kit = $20-35



Vaping and Risks for Other 
Substance Use

• If you vape, you are 4 times more likely to smoke cigarettes
• Adolescents who use e-cigarettes are more likely to:

– Binge drink alcohol
– Use marijuana
– Use other elicit drugs

• Some studies show 24% high school students have used 
concentrates
– 9% had used marijuana in the e-cigarette
– “Dab” vaporizing cannabis concentrate
– Highly concentrated = 50-95% THC (vs 1980s = 3-4%)

Berry KM, PATH Study, JAMA Open Network, Feb. 2019; McCabe, J Adolesc Health, 2017 and Sillvelra, Drug Alcohol Depend, 2018
Morean et al, Pediatrics, 2014; Meler, M., Pediatrics, 2019



Health Impact
• Nicotine
• Vapor vs. aerosol
• Flavors
• Other components



• Blood – Increased clotting
• Lungs – Bronchospasm
• Muscular – Tremor, pain
• Gastrointestinal – Nausea, dyspepsia, dry 

mouth, diarrhea, heartburn
• Joints – Pain
• Central – Lightheadedness, headache, 

sleep disturbances, abnormal dreams, 
irritability, dizziness

• Heart – Increased or decreased heart rate, 
increased blood pressure, tachycardia, more 
(or less) arrhythmias, coronary artery 
constriction

• Endocrine – Hyperinsulinemia, insulin 
resistance



Prefrontal Cortex = Executive Functions 
and Attention Performance

• Adolescent brain is still maturing so vulnerable to 
imbalance
– Earlier maturation of limbic region/rewards system 

with slower development of cognitive control
• Clinical relevance

– Increased cognitive impairment, particularly later in life
– Increased risk for developing psychiatric/mood disorders
– Increase in attention deficit issues, that increase with years 

of use

Presenter
Presentation Notes
Adolescence is a time of heightened exploration and novelty seeking which aids in gaining experiences needed for more complex adult decision makingIn emotionally heightened situations. The more mature limbic system will win over the prefrontal control system, so teens may know better, but the intensity of the emotional context biases the behavior in the opposite direction despite the recognized risks  Nicotine can harm the developing adolescent brain. Each time a new memory is created or a new skill is learned, stronger connections or synapses are built between the brain cells. Young people’s brains build synapses faster than adult brains. Nicotine changes the way these synapses are formed.



How Much Nicotine?
• Different bioavailability per puff
• Depends on many factors:

– Temperature of atomizer
– How much liquid used
– Size of droplets
– Depth of the puff
– Concentration of the e-liquid

• Absorption:
– Large droplets = oropharynx and upper airway
– Small droplets = lung alveoli with more rapid transit to brain

Presenter
Presentation Notes
Nicotine travels to the brain 6 seconds after inhalationNicotine occupies 50% of nicotine receptors in the brain within 1-2 puffsIt has been established that it takes estimated amount of 5mg nicotine a day or roughly one quarter of an e-cigarette pod to establish an addiction (Truth Initiative .org)



How Much Is That?
5% strength 
of what? 

How much is 
5%?

? ?
?

41.3 mg!
They 
want 

you 
to 

be 
confused!

Presenter
Presentation Notes
Teacher Talking Points: The two most common ways the pod-based industry represents the amount of nicotine in e-juice is in milligrams per milliliter (mg/mL) or percentage of nicotine by weight (%).The labeling of nicotine content is inconsistent, sometimes represented in milligrams or milliliters, and sometimes they may not be labeled at all. (Click) From a show of hands, how many of you are confused so far? (Click) Well, how might your confusion benefit the pod-based industry?Responses to 2nd question could include: 1. Underestimates the device’s nicotine content, making it seem safe to use 2. People would feel more inclined to try these products 3. Feel more comfortable continuing to use this productA higher value means there is more nicotine, but 5% on these boxes is misleading. 5% is a small number and it just says “5% strength.”(Click) 5% strength of what? Exactly how much is 5%?How might this marketing strategy of using “5% strength” on the packaging manipulate and mislead young people?Responses could include: 1. no mention of nicotine may give young people the impression that it is safe 2. using a smaller number like 5 instead of 41.3mg once again downplays the amount of nicotine present (Click) Remember, a JUUL pod contains 41.3 milligrams of nicotine.  Images: http://rizvape.com/wp-content/uploads/2018/05/starter-kit.pnghttps://www.elementvape.com/suorin-drop-ultra-portable-systemhttps://cdn3.volusion.com/pnhwe.bmygz/v/vspfiles/photos/MLV-PHX20-2.jpg?1514889651https://phixvapor.com/products/deluxe-bundle-set-customer-appreciation  https://progressivegrocer.com/myblu-intense-nicotine-salt-liquidpods-vaping-device-refillshttps://www.ctcwholesalers.co.uk/ecigarettes/capsules-and-pods/my-blu-liquid-pod-cherry-crush-8mg-2-packhttps://media.4rgos.it/s/Argos/8197410_R_SET?$Main768$&w=620&h=620https://www.majorleaguevapers.com/pub/media/catalog/product/cache/c687aa7517cf01e65c009f6943c2b1e9/b/u/butterscotch-packaging_2048x_da85aa26-eb89-4eac-b1fe-fa2d39928850_720x1000_2.pnghttps://www.avtxwholesale.com/web/image/product.template/15998/image?unique=d9e65bchttps://vaporsplanet.com/wp-content/uploads/2018/11/SMOK-Novo-Pods.pnghttps://www.ievapor.com/images/LoKey-V2-Variable-Voltage-Battery.jpg



=20 
CIGARETTES

≈41 
CIGARETTES

≈75 
CIGARETTES

≈90 
CIGARETTES

1 Pack of Cigarettes
≈20 mg of nicotine

1 JUUL pod
≈41.3 mg of nicotine

1 PHIX pod
≈75 mg of nicotine

1 Suorin pod
≈90 mg of nicotine

Cigs in a Pod
tobaccopreventiontoolkit.stanford.edu

Presenter
Presentation Notes
A standard pack of cigarettes contains 20 cigarettes (click). There is 1 mg of nicotine absorption per cigarette, so about 20 milligrams of nicotine delivered to the body from a whole pack of cigarettes. Unlike other e-juices which may or may not contain nicotine, ALL salt-based e-juice contains nicotine!According to JUUL Labs, one JUUL pod contains 41.3 milligrams of nicotine. This is equal to the amount of nicotine you’ll find in about 40 cigarettes (click). This is a high amount of nicotine and can be intense for first-time users. Our concern is that young people are being introduced to a high amount of nicotine, developing a tolerance quickly, and becoming addicted as a result.1 PHIX pod contains 75 milligrams of nicotine (click), which is equivalent to 75 cigarettes. How many packs of cigarettes would a PHIX pod then be equal to? Answer: almost 4 packs1 Suorin Vagon cartridge contains up to 90 milligrams of nicotine or 90 cigarettes (click). How many packs of cigarettes would a Suorin pod then be equal to? Answer: about 4 and a half packs(Click) No matter what pod device you are using, all of them contain high levels of nicotine which is extremely addictive.To calculate the nicotine levels in these pod-based products, amounts in milligrams per milliliter and/or percentage of nicotine by weight was used as reported by these pod-based companies- SEE HANDOUT IN PACKETReferences:https://www.drugabuse.gov/publications/research-reports/tobacco-nicotine-e-cigarettes/how-does-tobacco-deliver-its-effectsImages:Ashtray - https://www.actaturcica.com/2018/05/09/ashtray-png-transparent-image/Cigarette - https://www.istockphoto.com/ae/photos/package-of-cigarettes?excludenudity=true&mediatype=photography&phrase=package%20of%20cigarettes&sort=mostpopularJUUL pod - https://www.juul.com/shop/pods/mango-5-percentPHIX pod - https://www.vapesolutionsdistributing.com/product/phix-pods-by-brewell-mfg-5-0-nicotine/Suorin pod - http://yetivape.com/suorin-vagon-pod/ 



Despite what the industry says, 
e-cigs produce aerosol, not vapor.

• What is the difference between aerosol and 
vapor?
– The difference is that vapor is 100% 

liquid, while aerosol carries tiny bits of 
solid with it. 
• Another example of an aerosol? -

Smoke



• Volatile organic compounds
• Nicotine
• Ultrafine particles
• Cancer-causing chemicals
• Heavy metals, such as 

nickel, tin and lead
• Flavorings, such as diacetyl 

(a chemical linked to a 
serious lung disease)



Components
• Humectants (substance to reduce loss of moisture

– Propylene glycol (+ flavorants = acetals)
– Glycerol

• Flavoring toxicants
– Different toxicant profiles – many unknown
– Aldehydes and Acetals – lung inflammation
– Diacetyl – “popcorn lung”

• Particulate Matter (from heating element)
– Metallic nano-particles = tin, nickel & chromium

• Carcinogens
– propylene glycol + heat = formaldehyde
– From particulate matter

• Psychoactive ingredients (added by users or pre-packaged)

Presenter
Presentation Notes
At least 60 chemical compounds have been found in e-liquids, and more are present in the aerosol produced by e-cigarettes. Researchers have identified several substances which are either harmful or potentially harmful to e-cigarette users. E-cigarette flavors — even those approved for ingestion — have not been studied for toxicity if inhaled over long periods of time. Many e-cigarette flavorings contain chemicals that are known to be respiratory irritants, and research has found that some flavors are potentially more toxic than others, such as cinnamon. In fact, according to a recent Yale and Duke University study, the chemicals found in certain JUUL e-liquids produce potentially harmful acetals that may cause irritation and inflammation when heated and inhaled.



Presenter
Presentation Notes
Among current youth users – 97% used a flavored cigarette in the last 30days



The Danger in Flavors
• Lung toxicity of condensed aerosol from E-CIG liquids: influence of the 

flavor and the in vitro model used, R Bengalli, E Ferri, M Labra, P 
Mantecca, International Journal of …2017. www.mdpi.com.

• E-cigarettes and flavorings induce inflammatory and pro-senescence 
responses in oral epithelial cells and periodontal fibroblasts, IK Sundar, F 
Javed, GE Romanos, I Rahman, Oncotarget, 2016. www.ncbi.nlm.nih.gov.

• Vapors produced by electronic cigarettes and e-juices with flavorings 
induce toxicity, oxidative stress, and inflammatory response in lung 
epithelial cells and in …CA Lerner, IK Sundar, H Yao, J Gerloff, DJ 
Ossip…PloS one, 2015 - journals.plos.org.

• E-cigarettes induce toxicological effects that can raise the cancer risk D 
Canistro, F Vivarelli, S Cirillo, CB Marquillas…Scientific reports, 2017, 
nature.com.



Popcorn Lung

Diacetyl



Target 
Audience

National Youth Tobacco Survey, 
United States, 2016. MMWR 
Morb Mortal Wkly Rep 2018; 
67:196–200.



Presenter
Presentation Notes
According to 2018 National Youth Tobacco Survey (NYTS) data, current e-cigarette use—or “vaping”—among middle and high school students increased alarmingly between 2017 and 2018, with over 3.6 million kids currently using e-cigarettes in 2018.From 2017 to 2018, current e-cigarette use—defined by use on at least one day in the past 30 days—by high school students increased 78 percent, from 11.7 to 20.8 percent, accounting for a troubling 3.05 million American high school students using e-cigarettes in 2018. 



Presenter
Presentation Notes
E-cigarette use among middle school students is also on the rise, jumping 48 percent from 2017 to 2018. Today, a total of 4.9 percent of middle school students—or 570,000 kids—are current e-cigarette users.1NYTS study authors hypothesize the last year’s increase in e-cigarette use among youth could be attributable to use of USB-flash-drive-like e-cigarettes, including JUUL, which have garnered popularity among youth. These products have high nicotine content; appealing flavors; and the ability to be easily concealed and used discreetly.



Presenter
Presentation Notes
According to the NYTS, almost a third of students — 31 percent — reported the availability of flavors as a reason they used e-cigarettes is no surprise considering tobacco companies market flavored products to attract youth and young adults. Research shows that young people are more likely to try flavored e-cigarettes and believe that they are less harmful than tobacco-flavored e-cigarettes.�



Target 
Audience

National Youth Tobacco Survey, United 
States, 2019 at https://www.fda.gov/tobacco-
products/youth-and-tobacco/youth-tobacco-
use-results-national-youth-tobacco-survey#1. 

Presenter
Presentation Notes
Why should we be concerned ? The use of e-cigarettes, particularly those with high levels of nicotine, places youth at risk for developing nicotine addiction. This can harm brain development in adolescents. Also youth who use e-ciarettes are more likely to start smoking cigarettes?



Presenter
Presentation Notes
For the sixth year in a row, e-cigarettes were the most commonly used tobacco product among high school (27.5%)and middle school students (10.5%)Among middle and high school students overall, the most commonly used tobacco product combination among multiple tobacco product users was e-cigarettes and cigars (17.2%), followed by e-cigarettes and cigarettes (13.3%), and e-cigarettes and smokeless tobacco (9.8%).



Why Students Use E-cigarettes
• “I was curious about them” ( 55.3%)
• Used by "friend or family member" (30.8%)
• Availability of “flavors such as mint, candy, 

fruit or chocolate" (22.4.0%)
• The belief that "they are less harmful than 

other forms of tobacco such as cigarettes" 
(17.1%)

Reasons for Electronic Cigarette Use Among Middle and High School Students – National Youth Tobacco Survey, United States, 
2019





Future Market



What next?

• Medical management
• Start the Conversation                                

(rack card handouts)
• Peer to Peer Prevention
• Resources



Vaping for Smoking Cessation

Hajek P et al. A randomized trial of e-cigarettes versus nicotine replacement therapy. N Engl J Med 2019 Jan 30;

If used VAPING to quit;
18% successfully quit at one year

1 year after quitting:
80% still used e-cigarettes

If used OTHER NICOTINE 
REPLACEMENT options:

9.9% successfully quit at one year

1 year after quitting:
9% still using nicotine 
replacement treatment

Presenter
Presentation Notes
The U.S. Preventative Services Task Force concludes that the current evidence is insufficient to recommend ENDS for smoking cessation. Patients may ask about ENDS because they are interested in quitting smoking. Be ready to counsel as appropriate. Recommend FDA-approved cessation approved products and refer to the “Quit For Your Health Program”, the state quitline (1-800-QUIT-NOW), or a text based program (text QUIT to 47848).



Nicotine Replacement Therapy 
• Precautions should be taken for people under 18 years 

of age, women who are pregnant or breastfeeding and 
people who have had a recent heart attack, abnormal 
heart rhythms or worsening chest pain

• Studies have shown that NRT is well-tolerated by 
adolescents

• Evidence of efficacy is lacking
• Not currently recommended for adolescent smoking 

cessation treatment; however, benefits of NRT may 
outweigh risks in certain situations



Keep in Mind…..
• Data to support pharmacologic 

treatment of nicotine 
dependence in adolescents is 
not supported.

• Cognitive Behavioral Therapy 
(CBT) and motivational 
interviewing are considered the 
“gold standard” of treatment.



Start the Conversation

• We need to ask
• We need to listen
• We need to be able to answer questions
• We need to support youth in learning the skills 

to be healthy, resilient, successful adults
• We need to know when to ask for help

Presenter
Presentation Notes
Keep It ShortTeens have a very short attention span.The average 15 year old's attention span is 8 seconds. A goldfish has a attention span of 9 seconds.If a teen is engaged they can focus on a task for about 45 minutes. Those first 8 seconds it is necessary to gettheir attention and hold on to it.See Rack Cards in packet



The Power to Choose

• Teens don't want to be told they can't do 
something.

• Instead of telling teens not to vape, we should 
be telling them what the consequences of 
vaping are, then allowing them to make an 
informed decision for themselves.







Questions?
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