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Objectives 

• Describe basic respiratory physiology 

• Describe the hazards of tobacco marijuana and vaping 

• Describe the impact of these products on medical and health 
expenditures 

• Discuss significant pathologic conditions which are related to vaping  

 



Respiratory Physiology 



Normal Physiology 



Air Pollution 





Tobacco causes A lot of Cancer  

 



Tobacco causes A LOT of Disease  

• COPD ILD/IPF  

• heart disease - MI CAD  

• vascular disease CVA/stokes Aortic aneurysm 

• PVD  

• Cancer  

• Cataracts 

• Type 2 DM 

• Erectile dysfunction 

 

 



Cigarettes – over 7000 toxic substances 

• Hydrogen cyanide 

• Formaldehyde – used to preserve dead bodies 

• Lead – in paint which we known is toxic 

• Arsenic – rat poison 

• Cadmium – main ingredient in batteries 

• Ammonia – household cleaning agent  

• Radioactive elements, such as uranium  

• Benzene – pesticides and gasoline 

• Carbon monoxide – exhaust lethal in large quantities 

• Nitrosamines 

• Polycyclic aromatic hydrocarbons (PAHs) 

• Vinyl chloride – main component of plastics 

 

https://www.cancer.org/cancer/cancer-causes/formaldehyde.html
https://www.cancer.org/cancer/cancer-causes/lead.html
https://www.cancer.org/cancer/cancer-causes/arsenic.html
https://www.cancer.org/cancer/cancer-causes/benzene.html


Know History 

• USA vs Phillip Morris  1999  - it took 7 years until a decision was made  

• Since the 1950’s Tob Industry KNEW their product was dangerous 

• Took years to convince the public “ change attitudes” 

• 2006 – The Tobacco industry held accountable for fraudulently 
covering up the health risks associated with smoking and marketing 
their products to children. 
• Massive effort 50 yrs and on-going scheme to defraud the public 

• Tobacco settlement 25 billion 

• To a cigarette manufacturer – “ value of human life” not even worth 10K  





Marijuana 
• Marijuana is the most commonly used illicit drug in the United 

States. 

• More than 94 million Americans, or 40% of Americans aged 12 
years or older have tried marijuana at least once 

• Marijuana smoking may be associated with increased risk of 
lung cancer.  
• Marijuana smoke contains cannabinoid compounds in addition to many 

of the same components as tobacco smoke. For instance, benzopyrene, 
a carcinogenic polycyclic aromatic hydrocarbon, is found in both 
tobacco and marijuana smoke and has been implicated in mutations 
related to lung cancer. 

• Although the preponderance of in vitro data supports a biologically 
plausible association, limited research exists that suggests 
anticarcinogenic cannabinoid effects.  
 

• physicians should advise patients regarding potential adverse 
health outcomes until further rigorous studies are performed 
that permit definitive conclusions. 

 



Vaping and E-cigarettes 



 Vaping Is Less Harmful Than Smoking - False 

• E-cigarettes heat nicotine (extracted from tobacco), flavorings and other 
chemicals to create a water vapor that you inhale.  

• Regular tobacco cigarettes contain 7,000 chemicals, many of which are 
toxic. While we don’t know exactly what chemicals are in e-cigarettes, 
there’s almost no doubt that they expose you to fewer toxic chemicals than 
traditional cigarettes. 

• As of December 2019, the Centers for Disease Control and Prevention 
(CDC) confirmed 54 deaths in patients with e-cigarette, or vaping, product 
use associated lung injury (EVALI). 

• These cases appear to predominantly affect people who modify their 
vaping devices or use black market modified e-liquids. 
•  This is especially true for vaping products containing tetrahydrocannabinol (THC). 

 

https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html


Statistics 

• 2017 11% High school students used e cigs 

• 2019 27% High school students used e cigs 

• 2011 only 0.6 % middle schoolers  

• 2019 more than 10.5% middle schoolers 

• Using e cig inc likelihood to smoke cigarettes 

• 2019 National Youth Tob Survey – 12% high school students are 
current EVERYDAY vaping 

• Majority of youth DO not know e cig contain nicotine 



Vaping 
• Vaping means using an electronic device thought to be smoking “ vapor” – 

however …. Its not just a gas 
• It is actually an aerosol which contain tiny chemical particles from both the 

liquid and the device ie metals ( harmful to lung)  
• E Cig uses a battery to heat nicotine liquid ( e juice) that turns liquid into a 

vapor/aerosol 
• The liquid comes in flavors – addictive, attractive to youth  (watermelon 

bubble gum etc) 
• Misleading you are not just smoking water vapor its nicotine 
• Concentration of nicotine is not regulated and unknown  
• E cig companies figured out that using nicotine salt formulas allow for 

much higher levels and more efficient delivery of nicotine and causes much 
less irritation (compared to older e cigs) ie feels better more smoking more 
addiction 
 



Vitamin E Acetate 

• The CDC has identified vitamin E acetate as a chemical of concern among people with EVALI.   

• Vitamin E acetate is a thickening agent often used in THC vaping products, and it was found in all 
lung fluid samples of EVALI patients examined by the CDC. 

• Vitamin E acetate and electronic cigarette or vaping product use-associated lung injury (EVALI) 
• factors that lead to accelerated lung function decline, and prognostic differences among patients with acute exacerbation of chronic 

fibrosing idiopathic interstitial pneumonias (AE-IIPs). NEJM December 20, 2019 

Vitamin E acetate was associated with EVALI in a convenience sample 
of 51 patients in 16 states across the United States.  
(Funded by the National Cancer Institute and others.) 

 

 

https://www.nejm.org/doi/full/10.1056/NEJMoa1916433
https://www.nejm.org/doi/full/10.1056/NEJMoa1916433


Key Facts about Vitamin E Acetate 
• Vitamin E acetate is used as an additive, most notably in THC-containing e-cigarette, or vaping, 

products. 

• Vitamin E is a vitamin found in many foods, including vegetable oils, cereals, meat, fruits, and 
vegetables. It is also available as a dietary supplement and in many cosmetic products, like skin 
creams. 

• Vitamin E acetate usually does not cause harm when ingested as a vitamin supplement or applied 
to the skin. However, previous research suggests that when vitamin E acetate is inhaled, it may 
interfere with normal lung functioning. 

• Another potential harmful effect of vitamin E acetate that may contribute to lung injury occurs 
when it is heated in e-cigarette products. Heating vitamin E acetate in these devices may create 
ketene by splitting off the acetate group from some or all of the vitamin E acetate. 

• Ketene is a reactive compound that has the potential to be a lung irritant, depending on 
concentration. The CDC is currently examining ways to quantify ketene and its effects in BAL fluid 

• Furthermore, trade websites have reported the addition of various diluents (e.g., vitamin E 
acetate and medium-chain triglycerides) to THC-containing products to enhance their quality and 
appearance, provide desirable aroma or taste, and lower product cost. 

 









 Research Suggests Vaping Is Bad for Your Heart and Lungs - True 

• Nicotine is the primary agent in both regular cigarettes and e-cigarettes, and 
it is highly addictive.  
• It causes you to crave a smoke and suffer withdrawal symptoms if you ignore the 

craving.  
• Nicotine is also a toxic substance. It raises your blood pressure and spikes your 

adrenaline, which increases your heart rate and the likelihood of having a heart 
attack. 

• Is vaping bad for you?  
• There are many unknowns about vaping, including what chemicals make up the vapor 

and how they affect physical health over the long term. 
• Emerging data suggests links to chronic lung disease and asthma, and associations 

between dual use of e-cigarettes and smoking with cardiovascular disease. Propylene 
glycol are humectants that are main component of e cig liquids some use ethylene 
glycol (Remember your MUDPILES)  

• 7000 flavoring options 
• Metals – tin, lead, nickel, chromium, manganese, and arsenic  are found in e cigs  

 

https://www.hopkinsmedicine.org/health/conditions-and-diseases/heart-attack
https://www.hopkinsmedicine.org/health/conditions-and-diseases/heart-attack
https://www.ncbi.nlm.nih.gov/pubmed/31619218
https://www.ncbi.nlm.nih.gov/pubmed/30853474


Other Bad effects to be aware of -  

• Burn from a Vape Pen – more hazardous reasons not to use them  

• Vaping burns are rare, but they can be serious, according to the FDA, 
especially if the device catches on fire while in the owner’s pocket. 

• Popcorn Lung / bronchiolitis obliterans  
• "Popcorn lung" is the nickname - condition that damages your lungs' smallest 

airways and makes you cough and feel short of breath. It's sometimes caused 
by breathing in a chemical used to flavor microwave popcorn. But other 
chemicals vaping associated with this lung disease. 



Popcorn Lung 



Electronic Cigarettes Are the Best Smoking Cessation Tool – False 
they are not  

• Although they’ve been marketed as an aid to help you quit smoking, 
e-cigarettes have not received Food and Drug Administration approval 
as smoking cessation devices.  

• A recent study found that most people who intended to use e-
cigarettes to kick the nicotine habit ended up continuing to smoke 
both traditional and e-cigarettes. 

 



A New Generation Is Getting Hooked on Nicotine - True 

• Among youth, e-cigarettes are more popular than any traditional 
tobacco product. 
•  In 2015, the U.S. surgeon general reported that e-cigarette use among high 

school students had increased by 900% 
• 40% of young e-cigarette users had never smoked regular tobacco. 

• Three reasons e-cigarettes may be particularly enticing to young 
people.  
• First, many teens believe that vaping is less harmful than smoking.  
• Second, e-cigarettes have a lower per-use cost than traditional cigarettes.  
• Finally, vape cartridges are often formulated with flavorings such as apple pie 

and watermelon cotton candy that appeal to younger users. 

 



Diseases related to Vaping 

• EVALI - e-cigarette and vaping product use associated lung injury 
 

• Popcorn lung – bronchiolitis obliterans smallest airway destroyed and 
causes cough and SOB  

• Asthma COPD 

 

 

https://www.yahoo.com/lifestyle/cdc-confirms-vitamin-e-acetate-is-causing-vast-majority-of-vaping-illnesses-heres-what-else-we-learned-174356096.html


• Two studies link use of e-cigarettes to asthma, COPD 

• One study, which “looked at a database of more than 705,000 adults, 
found that “in people who had never smoked regular cigarettes, e-
cigarette use was associated with 75% higher odds of COPD.” 
published in Journal of Preventive Medicine  

• In a second study, which involved “400,000 adults who never smoked 
regular cigarettes,” the study found that “the risk of asthma was 39% 
higher in current e-cigarette users than in people who had never 
vaped,” and “the more people vaped, the higher their asthma odds.” 
published in BMC Pulmonary Medicine.  

 



EVALI – CDC reports  

• This complex investigation spans all states, involves over 2,500 patients, and a 
wide variety of brands and substances and e-cigarette, or vaping, products. 

• As of December 3, 2019, CDC is only reporting hospitalized EVALI cases and 
EVALI deaths. 

• As of January 7, 2020, a total of 2,602 cases of hospitalized e-cigarette, or 
vaping, product use-associated lung injury (EVALI) or deaths have been reported 
to CDC from 50 states, the District of Columbia, and two U.S. territories (Puerto 
Rico and U.S. Virgin Islands). 

• As of Jan 7, 2020 – 57 deaths have been confirmed in 27 states and the District 
of Columbia:  
• Alabama, California, Connecticut, Delaware, District of Columbia, Florida, Georgia, 

Illinois, Indiana, Kansas, Louisiana, Massachusetts, Michigan, Minnesota, Mississippi, 
Missouri, Montana, Nebraska, New Jersey, New York, Oregon, Pennsylvania, Rhode 
Island, South Carolina, Tennessee, Texas, Utah, and Virginia 

• The median age of deceased patients was 51 years and ranged from 15 through 75 
• More deaths are currently under investigation. 

• Data suggest the outbreak peaked in September 2019. However, states continue 
to report new cases, including deaths, to CDC on a weekly basis. 

 



CDC data 

• 1,782 hospitalized patients had complete information on substances used 
in e-cigarette, or vaping, products in the 3 months prior to symptom onset, 
of whom (as of December 3, 2019): 80% reported using THC-containing 
products; 35% reported exclusive use of THC-containing products. 

• 54% reported using nicotine-containing products; 13% reported exclusive 
use of nicotine-containing products. 

• 12% reported using cannabidiol (CBD)-containing products; 1% reported 
exclusive use of cannabidiol (CBD)-containing products. 

• 40% reported both THC- and nicotine-containing product use. 

• 5% reported no THC-, nicotine-, or CBD-containing product use 

 







Pathology of Vaping-Associated Lung Injury 

• Presence of Tetrahydrocannabinol (THC) e-cigarette cartridges were present. 

• In autopsy changes characteristic of acute lung injury were seen, including diffuse alveolar damage. 
•  Macrophages containing lipid and granular brown–black refractile foreign material were present in alveoli. Scant neutrophils and 

eosinophils were present. There was marked type 2 pneumocyte hyperplasia with prominent nucleoli and multinucleation.  

• Other pathological findings attributable to vaping, including acute eosinophilic pneumonia, diffuse alveolar 
damage, organizing pneumonia, and lipoid pneumonia 

• Predominant patterns -  basilar-predominant consolidation and ground-glass opacity, often with areas of lobular or 
subpleural sparing.  

• Rapidly developing acute lung injuries (e.g., acute eosinophilic pneumonia and diffuse alveolar damage) are 
associated with inhalational injuries and have overlapping pathological and imaging findings, and they have been 
reported to occur with vaping. 

• Hypersensitivity pneumonitis is an immune response to an environmental antigen, but the antigens related to 
vaping are unknown.  

• Lipoid pneumonia is an inflammatory response to the presence of lipids within the alveolar space and typically 
results from aspiration of hydrocarbons or oil-based products, but it has now been seen with vaping.  

• Not all cases are acute; organizing pneumonia often develops subacutely, over a period of days to weeks, and the 
one case of giant-cell interstitial pneumonia (a rare fibrosing interstitial lung disease) that was correlated with hard 
metals in ENDS developed over a period of 6 months 
 



Pneumonitis /ARDS 



DAD 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiUhb7ShPPmAhVCKqwKHRDHCTEQjRx6BAgBEAQ&url=https://en.wikipedia.org/wiki/Diffuse_alveolar_damage&psig=AOvVaw2uW_kv3ziLDdt92ry9fe04&ust=1578539658817668


Organizing pneumonia is defined histopathologically by intra-alveolar 
buds of granulation tissue, consisting of intermixed myofibroblasts and 
connective tissue 







Diagnosis 
ATS ERS ACCP – definitive diagnosis required surgical biopsy with UIP pattern 

1. Exclusion of other known causes drug toxicity environmental exposures Coll Vasc 
disease related ILD,  

2. abnormal PFTs +/- abn DLCO impaired oxygenation / gas exchange 

3. Imaging c/w ILD  

4. Bronch with TBBX - BAL  Pattern: 

1. Lymh – sarcoid COP HP 

2. Eos – eos PNA, drug induced ABPA  

3. Neutrophil – infectious CTD AIP ARDS/DAD 

5. OLBX -histopathology 



Treatment 

• Steroids other immunosuppressive agents  

• Consider lung transplant  

• Palliative care / advanced directives early 

 

 

 



• Study Pulmonary Medicine  


