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US Vaping-Related Lung llinesses Cases. Date 10/15/19

*9/12/19 CDC began reporting only "confirmed" or "probable" cases, rather than all possible 03135739
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Outbreak of Lung Injury : As of Oct 15, 2019. (1358 of 1479 cases
analyzed)
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2017- 2018 - Increase vs. Grades
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Grades
4 out of 5 kids tobacco users started with a flavored
product (American Journal of Preventive Medicine )

Surge Iin current e-cig use =
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Cigarette Chemicals

Propylene glycol
Glycerin
Flavorings (many)
Nicotine
NNN
NNK
NAB
NAT

enzene
Benzene

Toluene
staldehvde

Formaldehyde

Naphthalene
Styrene
Benzo(b)fluoranthene

Chlorobenzene
Crotonaldehyde
Propionaldehyde
Benzaldehyde
Valeric acid
Hexanal

Fluorine
Anthracene
Pyrene
Acenaphthylene
Acenapthene
Fluoranthene
Benz(a)anthracene
Chrysene
Retene
Benzo(a)pyrene

Indeno(1,2,3-
cd)pyrene

Benzo(ghi)perylene

Acetone

Acrolein

Silver
Nickel

+ Tin
Sodium

Strontium

Barium

Aluminum

Chromium

Boron
» Copper
= Selenium

Arsenic

Nitrosamines

Polycyclic aromatic
hydrocarbons

« Cadmium
« Silicon
« Lithium

. I a SHESium

+ Manganese
* Potassium

« Titanium

« Zinc

«  Zirconium

= (Calcium
* |ron
= Sulfur

= Vanadium
« Cobalt
* Rubidium

Alexandria City Public Schools

www.acps.k12.va.us




1JO +" #. !, #* #

* 44 (#'# (*  #
HE+ * F: #l#e < ((

( ( +" # #
(L #K

L , # *:6A< (*#.

* 16 B<MK

www.acps.k12.va.us

Alexandria City Public Schools



R O
& ! &
%!I(  %($
ki |

')

I# N ##4

* 4

www.acps.k12.va.us

Alexandria City Public Schools




www.acps.k12.va.us




(" #* F<
10 1

1961 8 DD ; O# + (,
+** #"* #+ ( *+

BOX-MOD:
maintenance,
refilling and
changing
| parts: produce
| large amount
of smoke
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GaS Vaporization Ae FOSO|

"N

. Liquid <--->
A substance in quid Gas of solid or liquid
the gas phase \ / particles in a gas

Condensation

WATER PARTICLES AEROSOLIZED
VAPORIZED -~-Micro-particles suspended

Suspension system

! \

smoke Is an aerosol , not all aerosols are smoke .
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TOBACCO
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Identifér whichyproducts teens are vaping. 0 ~

Watch later Share

TOBACCO |
FREECA 4SS = |
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E-liquid pod e
cover E-liquid pod

Rechargeable
battery

|
Mouthpiece

Heating element
(heats solution, aerosolizing nicotine)
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- PROPYLENE
: G LYCOL (Grana Et al, 2014)

- HEAVY METALS +

¢, - ULTRA FINE
- PARTICLES

~ (CDC 2017, Rule 2018)
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DIETHYLENE : .
_ PROPYLENE GLYCOL J NITROSAMINES(nitrate/nitrites)
GLYCOL

METAL AND FIBER PARTICLES

FORMALDEHYDE ACROLEIN DIACETYL
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E-liquids contains:
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“those who
used e-
cigarettes (aka
vaporizers)
experienced
significant
tooth decay.”
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Oral cells of (e-cigs) users & cigarette smokers affected
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Stella Tommasi, Andrew W. Caliri, Amanda Caceres, Debra E. Moreno, Meng Li, Yibu Chen, Kimberly D. Siegmund, ... Ahmad Besaratinia. (January 01, 2019). Deregulation of Biologically
Significant Genes and Associated Molecular Pathways in the Oral Epithelium of Electronic Cigarette Users. International Journal of Molecular Sciences, 20, 3.)
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The typical 30 milliliter
bottle has 6 teaspoons

Nicotine: 3% 5%

1 spoon: 5 millilitres (mL)

“The lethal dose for a toddler, if ingested, is a bit over 1 milliliter of
e-liquid with a 5 percent nicotine content” [1 mg/mL]

“A single teaspoon is toxic enough to Kill five
Dr. Robert Jackler. tOddlerS”
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Hawalii Case

.

Acute lung Injury associated with vaping
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Heavy exposure to electronic
cigarette vapor damages DNA in
cell cultures, causing genetic
Instability that could lead to

cancer,..” Epithelial cells from organs (also lung)

“Moreover, even nicotine-free vapor induces this damage,
Indicating that other substances in e-cigarettes can damage cells,

the study stated.”
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Short Term Effects of Vaping
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"Acute Effects of Electronic Cigarette Aerosol Inhalation on Vascular Function Detected at Quantitative MRI." Collaborating with Drs. Caporale, Wehrli and
Langham were Wensheng Guo, Ph.D., Alyssa Johncola, B.A., and Shampa Chatterjee, Ph.D. August, 2019.
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An X-ray of a
patient with a
vaping habit,
showing lung
damage —
densities or
whitish cloud-
like areas
typically
associated
with some
pneumonias,
fluid in the
lungs or
iInflammation.

Credit; Intermountain
Healthcare

bilateral pulmonary opacities

https://www.nytimes.com/2019/08/31/health/vaping-marijuana-
ecigarettes-sickness.html#click=https://t.co/Qlc122Conk




Fiberoptic bronchoscopy
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Showed increased lipid accumulation independent of nicotine
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-Lavage fluid 1# (% * ( : s 'fi

-Foamy [ # (* * #+ #
macrophage

--Neutrophils

| # #o("H#(H#

17

CaSGS airway-centered chemical pneumonitis
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Pathology of Vaping-Associated Lung Injury
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vaping-associated lung injury

Chronic Obstructive Pulmonary Disease  (COPD) is
an umbrella term used to describe progressive lung
diseases including emphysema, chronic bronchitis,
and refractory (non-reversible) asthma. This disease
IS characterized by increasing breathlessness
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| can’t

concentrate

| am feeling
depressed

it's like
everything
Irritates me

| feel the rush
for adrenaline

| feel anxious,
If | use | will
feel better

My sleep is
messed up, | feel
tired and restless

It's like | cannot control
my emotions, it
suddenly changes

It just does not
occur to me

thinking about
consequences

Nicotine withdrawal. Source:
https://www.drugabuse.gov
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NICOTINE ADDICTION

Diminish Reduce Enhance
cognition attention Impulsivity
span
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“A
reconstructed
computed
tomography
showing a
teen’s injuries
after an e-
cigarette
exploded in his
mouth”.

Injury from E-
Cigarette Explosion

Micah G. Katz, M.D.,
and Katie W. Russell, M.D.

The New England Journal Of Medicine
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Image source: CC BY-SA 2.0 - File:E Cigarettes, Ego, Vaporizers and Box Mods {17679064871).jpg Created: 5 May 2015
Image credits: https://en.wikipedia.org/wiki/Electronic_cigarette

Wagnoer et al. Nicotine Tob Res. 2016. Mar 30. [Epub ahead of print]. The Triangulum, Thanks to Mary Rezk-Hanna, NP,
PhD, UCLA.

https://www.flavorshookkids.org/#do-something

https://www.cdc.gov/tobacco/basic information/e-cigarettes/severe-lung-disease.html
https://www.buzzfeednews.com/article/danvergano/vaping-illness-outbreak-spread
https://www.buzzfeednews.com/article/danvergano/vaping-lung-illness-mystery-causes
https://www.cdc.gov/tobacco/basic information/e-cigarettes/severe-lung-disease.html
https://www.fda.gov/tobacco-products/youth-and-tobacco/vouth-tobacco-use-results-national-youth-tobacco-survey
https://www.drugabuse.gov/related-topics/trends-statistics/infographics/monitoring-future-2018-survey-results
https://www.flavorshookkids.org/#do-something

https://www.nchi.nlm.nih.gov/pmc/articles/PMC5522636/

The Flavor Trap Report. American Academy of Pediatrics. March 15, 2017.

Ambrose, BK, et al., “Flavored Tobacco. Product Use Among US Youth Aged 12-17. Years, 2013-2014,” Journal of the
American Medical Association, published online. October 26, 2015.

Villanti, A. C., Johnson, A. L., Ambrose, B. K., Cummings, K. M., Stanton, C. A., Rose, S. W., ... Hyland, A. (2017). Flavored
Tobacco Product Use in Youth and Adults: Findings From the First Wave of the PATH Study (2013-2014). American journal
of preventive medicine, 53(2), 139-151. doi:10.1016/j.amepre.2017.01.026

Image source: Source TobaccoFreeCA

Video source: https://voutu.be/fiDP8rTktWw

Video source: https://www.flavorshookkids.org/

Today. Video source: https://youtu.be/iLSo9L4uOkw
https://med.stanford.edu/tobaccopreventiontoolkit/E-Cigs/ECigUnit]l.html
https://www.thoughtco.com/combustion-reactions-604030

http://www.bat-science.com/groupms/sites/BAT SGVIXS.nsf/vwPagesWeblLive/DO858KZ6

Image: https://commons.wikimedia.org/wiki/File:Cigarette ash.jpg

https://en.wikipedia.org/wiki/Smoke
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Villanti AC, Johnson AL, Ambrose BK, et al. Flavored Tobacco Product Use in Youth and Adults: Findings From the First
Wave of the PATH Study {2013-2014). Am J Prev Med. March 2017. doi:10.1016/j.amepre.2017.01.0265ource:
https://www.drugabuse.gov/publications/drugfacts/electronic-cigarettes-e-cigarettes

Video source: https://voutu.be/rCfFyypZiiU

Source: E-cigarettes and Other Emerging Tobacco Products. DMV Regional Tobacco Use Control and Prevention Meeting
Navigating the Challenges, Barriers, and Solutions Together. Jim D. Martin, MS Director of Policy and Programs. NC.
Tobacco Prevention and Control, Division of Public Health. May 15 2018\
https://www.nchi.nlm.nih.gov/books/NBK507184/

Image source: http://www.ecigarettegroup.org/wp-content/uploads/2016/07/adding-ecig-flavor.jpg

Video source: https://voutu.be/SbwV uoplZe
https://med.stanford.edu/tobaccopreventiontoolkit/E-Cigs/ECigUnit]l.html

Muthumalage T, Prinz M, Ansah KO, Gerloff J, Sundar IK and Rahman | (2018) Inflammatory and Oxidative Responses
Induced by Exposure to Commonly Used e-Cigarette Flavoring Chemicals and Flavored e-Liquids without Nicotine. Front.
Physiol. 8:1130. doi: 10.3389/fphys.2017.01130

https://www.frontiersin.org/article/10.3388/fphys.2017.01130
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News Published on Mar 6, 2018

https://www.youtube.com/watch?v=gghCSiNpHbM

https://youtu.be/lgatWW7Ny28
https://www.perioimplantadvisory.com/clinical-tips/article/16412201/vaping-and-oral-health-its-worse-than-you-think
E-cigarettes and Other Emerging Tobacco Products. DMV Regional Tobacco Use Control and Prevention Meeting
Navigating the Challenges, Barriers, and Solutions Together. Jim D. Martin, MS Director of Policy and Programs. NC.
Tobacco Prevention and Control, Division of Public Health. May 15 2018. Source:
https://www.nchi.nlm.nih.gov/books/NBK507184/

National Academies of Sciences, Engineering, and Medicine; Health and Medicine Division; Board on Population Health
and Public Health Practice; Committee on the Review of the Health Effects of Electronic Nicotine Delivery Systems;
Eaton DL, Kwan LY, Stratton K, editors. Public Health Consequences of E-Cigarettes. Washington {DC): National
Academies Press (US); 2018 Jan 23. 5, Toxicology of E-Cigarette Constituents. Available from.




Sources
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Hecht SS, Carmella SG, Kotandeniya D, et al. Evaluation of toxicant and carcinogen metabolites in the urine of e-
cigarette users versus cigarette smokers. Nicotine Tob Res. 2015:17(6):704—709pmid:25335945

Rubinstein, Mark L., et al. “Adolescent Exposure to Toxic Volatile Organic Chemicals From E-Cigarettes.” Pediatrics,
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Source:
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Source: https://www.cnet.com/news/how-vaping-may-ruin-your-teeth/
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Kim, S. A., Smith, S., Beauchamp, C., Song, Y., Chiang, M., Giuseppetti, A., ... Kim, J. J. (2018)}. Cariogenic potential of
sweet flavors in electronic-cigarette liquids. PloS one, 13{9), e0203717. doi:10.1371/journal.pone.0203717
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https://press.rsna.org/timssnet/media/pressreleases/14 pr target.cfm?ID=2104

https://pubs.rsna.org/doi/10.1148/radiol.2019190562

https://www.medicalnewstoday.com/articles/326123.php




Sources
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