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(%) Cochrane
y/o# Library

Cochrane Database of Systematic Reviews

Electronic cigarettes for smoking cessation (Review)

Hartmann-Boyce J, McRobbie H, Bullen C, Begh R, Stead LF, Hajek P

Cochrane Database Syst Rev. 2016 Sep 14;9:CD010216



https://www.ncbi.nlm.nih.gov/pubmed/27622384

Smoking cessation
Nicotine EC vs. placebo EC

Study or subgroup Experimental Contro Risk Ratio Weight Risk Ratio
AN N M-H Fixed 95% CI M-H Fixed 95% C

3ullen 2013 21199 73 —— 473% 771 054,577
Caponnetto 2013 221200 4/100 —- 527 % )75[ 097,776 ]
Total (95% CI) 489 173 - 100.0 % 2.29 [ 1.05, 4.96 |

Total events: 43 (Expenmental), 7 (Control)
Heterogeneity, Chi® = 030, df = | (P = 058); P =0.0%
Test for overall effect: 7 = 209 (P = 0.037)

Test for subgroup differences: Mot applicable

o

! e =i
0.01 L I 10 00
af et L L= it

avours placebo Favours EC

Cochrane Database Syst Rev. 2016 Sep 14;9:CD010216



https://www.ncbi.nlm.nih.gov/pubmed/27622384
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Author manuscript
o Addict Behav. Author manuscript; available in PMC 2019 January 01.
Published 1n final edited form as:

Addict Behav. 2018 January ; 76: 129-134. doi1:10.1016/j.addbeh.2017.08.002.

Prevalence of population smoking cessation by electronic
cigarette use status in a national sample of recent smokers

Daniel P. Giovenco, PhD, MPH' and Cristine D. Delnevo, PhD, MPH?2

'Columbia University Mailman School of Public Health, Department of Sociomedical Sciences,
722 W. 168t St., New York, NY, USA 10032

°Rutgers School of Public Health, Center for Tobacco Studies, 683 Hoes Ln West, Piscataway,
NJ, USA 08854

Addict Behav . 2018 January ; 76: 129-134
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

A Randomized Trial of E-Cigarettes
versus Nicotine-Replacement Therapy

Peter Hajek, Ph.D., Anna Phillips-Waller, B.Sc., Dunja Przulj, Ph.D.,
Francesca Pesola, Ph.D., Katie Myers Smith, D.Psych., Natalie Bisal, M.Sc.,

Jinshuo Li, M.Phil., Steve Parrott, M.Sc., Peter Sasieni, Ph.D.,
Lynne Dawkins, Ph.D., Louise Ross, Maciej Goniewicz, Ph.D., Pharm.D.,
Qi Wu, M.Sc., and Hayden J. McRobbie, Ph.D.

N Engl J Med. 2019 Feb 14;380(7):629-637



Table 2. Abstinence Rates at Different Time Points and Smoking Reduction at 52 Weeks.*

Nicotine
E-Cigarettes Replacement
Outcome (N=438) (N=446)
Primary outcome: abstinence at 52 wk — no. (%) 79 (18.0) 44 (9.9)
Secondary outcomes
Abstinence between wk 26 and wk 52 — no. (%) 93 (21.2) 53 (11.9)
Abstinence at 4 wk after target quit date — no. (%) 192 (43.8) 134 (30.0)
Abstinence at 26 wk after target quit date — no. (%) 155 (35.4) 112 (25.1)

Carbon monoxide-validated reduction in smoking of ~ 44/345 (12.8)  29/393 (7.4)
=50% in participants without abstinence between
wk 26 and wk 52 — no./total no. (%)

Primary Analysis:

Relative Risk
(95% CI)F

1.83 (1.30-2.58)

1.79 (1.32-2.44)
1.45 (1.22-1.74)
1.40 (1.14-1.72)
1.75 (1.12-2.72)

Sensitivity Analysis:
Adjusted Relative Risk
(95% Cl)

1.75 (1.24-2.46)1

1.82 (1.34-2.47)
1.43 (1.20-1.71)9
136 (1.15-1.67)3
1.73 (1.11-2.69)|

N Engl J Med. 2019 Feb 14;380(7):629-637
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The Role of Nicotine in the Effects of Maternal Smoking during
Pregnancy on Lung Development and Childhood Respiratory Disease
Implications for Dangers of E-Cigarettes

Am J Respir Crit Care Med Vol: 193, 5, 486-494, 2016
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Trichrome-stained human lung infant death syndrome whose
mother smoked during pregnancy

Perivascular blue collagen fibers

Am J Respir Cell Mol Biol. 2002 Jan;26(1):31-41

J Clin Invest. 1999 Mar;103(5):637-47  Am J Respir Crit Care Med Vol: 193, 5, 486-494, 2016
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ADDICTION SSA R

RESEARCH REPORT doi:10.1111/add.14271

‘Real-world’ compensatory behaviour with low nicotine
concentration e-liquid: subjective effects and nicotine,

acrolein and formaldehyde exposure

formaldehyde*, mcg/mg *k m 18mg/ml, Ad.
creatinine 6mg/ml, Ad.
m 18mg/ml, F
Acrolein, ng/mg creatinine ® 6mg/ml, F
Salivary cotinine, ng/ml
Puff Number/day
0 100 200 300 400 500

* concentrationX10

** p <0.05 compare to all groups o
Addiction 2018 Oct:113(10):1874-1882



Chemical

Detected Concentration Range

Biological System Affected

Nicotine

ND to 36.6 mg/mL'%%%%

Lung tumor promoter®

Addiction®”

Gastrointestinal carcinogen®”

Raises blood pressure and heart rate®
Reduce brain development in adolescents™

Cotinine

ND*

Reduce fertility and reproduction®

Aldehydes

Acetaldehyde

0.11 to 2.94 pg/15 puffs® 848

Carcinogen™
Aggravation of alcohol-induced liver damage”’

Acrolein

0.044 to 6.74 pg/15 puffs®>**%

Ocular irritation™
Respiratory irritation”
Gastrointestinal irritation™

Formaldehyde

0.210 27.1 g5 puffs?64es

Carcinogen®®
Bronchitis, pneumonia, and increase asthma risk in children”"*
Ocular, nasal, and throat imitant™

0-Methyl benzaldehyde

ND to 7.1 pg/15 puffs’

Unknown

Acetone

ND t0 91.2°

Gastric distress”™
Weakness of extremities and headache™
Ocular irritation™

Volatile organic
compounds

Propylene glycol

0 to 82.875 mg/15 puffs”

Throat and airways irritation.”
Carcinogen®™

Gastric distress®

Increase asthma risk in children®®
Ocular iritation®®

Glycerin

75 to 225 pg/15 puffs®’

Lipoid pneumonia””
Ocular, dermal, and pulmonary irritant™®



Potential Effects

of e-Cigarettes on Biological Systems

System Effects of e-Cigarettes
Pulmonary Upper and lower respiratory tract irritation®25-2
system Bronchitis, cough, and emphysema®=~%*’

J Am Heart Assoc. 2017 Sep; 6(9): e006353.



1202 PULMONARY TOXICITY OF E-CIGARETTES

Overall Effects on the Lung:
* Decreased exhaled nitric oxide (89, 127)
* Development of respiratory symptoms in adolescents (30, 93, 130)
« Cytotoxicity and increased lung weight (26, 61, 113)

A e
o | / WM%”M Effects on Airway Physiology:

e 0 .1 0 | ) * Airway hyperreactivity (81)
W ¥ Ve " r )\N,r .} 0% ¢ Increased airway resistance (49, 127)
., : ‘ [ ]'{"]"l‘i |..b " D}
8 // ol E Effects on Host-Defense:
| . o * Downregulation of host-defense genes (91)
o ' . ’ » Decreased antimicrobial activity (121, 137)
A \ “’ \ - +Increased resistance of bacteria to host antimicrobial factors (62)
|
| Effects on Alveolar Compartment:
( ;‘{‘ ' +Decreased alveolar development (94)
)N * High levels of particle deposition (84)
'{ ' * Increased levels of necrosis and cytotoxicity (26, 62, 97)

Am J Physiol Lung Cell Mol Physiol. 2017 Aug 1;313(2):L193-L206



Prevalence rates of athma in high
school students of south Korea

2.5
2
1.5
L

0.5

Never EC

Former EC

Current EC

PLoS One 11;: e0151022, 2016



RR in multivariate model for Chronic Pulmonary Disorder

Variable AOR CI p Ha:wali BRFSS,
Talanhana ciirunyg
E-cigarette use 2.58 1.36 - 4.89 004
Cigarette smoking 2.98 2.34-3.78 < .0001
Cigdrelld smoklng Lys T 7T L3%-340 - -7 T "= uuul -
E-cig X smoking 0.51 0.26 - 1.00 05
Pairwise comparisons
Dual vs. none 3.92 2.82 -5.44 < .0001
Smok vs. none 2.98 2.34- 3.78 < .0001
E-cig vs. none 2.58 1.36 - 4.89 004
Dual vs. e-cig 1.52 0.81 - 2.87 20
Smok vs. e-cig 1.16 0.62 - 2.17 .65
Dual vs. smok 1.32 0.98 - 1.77 07
Gender (male) 0.71 0.58 - 0.88 001
Education 0.88 0.79 - 0.98 .03
Financial stress 1.19 1.08 -1.31 0006
Overweight status 1.11 0.96 - 1.27 15
Secondhand smoke 1.37 1.15-1.63 0003
Native Hawaiian® 1.11 0.84 - 1.48 47
Filipino 0.82 0.58 - 1.17 27
Japanese 0.62 0.46 - 0.83 001
Chinese 0.58 0.320 - 1.12 11
Pacific Islander 1.16 0.56 - 2.40 .69
Other Asian 0.56 0.21 - 1.51 25

Drug Alcohol Depend. 2019 Jan 1;194:363-370




E-Cigarette Use Causes a Unique Innate Immune Response in the
Lung, Involving Increased Neutrophilic Activation and Altered
Mucin Secretion

Boris Reidel'%, Giorgia Radicioni’?, Phillip W. Clapp®, Amina A. Ford'?, Sabri Abdelwahab'?, Meghan E. Rebuli®,
Prashamsha Haridass'?, Neil E. Alexis®, llona Jaspers®, and Mehmet Kesimer'*

'Marsico Lung Institute, ’Department of Pathology and Laboratory Medicine, and Department of Pediatrics, The University of North
Carolina at Chapel Hill, Chapel Hil, North Carolina

Am J Respir Crit Care Med 492-501,2018
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 Baumlin, Michael Campos,’
mzins,5 Edward Eden,”

Thorax. 2016 Dec;71(12):1119-11209.


https://www.ncbi.nlm.nih.gov/pubmed/?term=chronic+electronic+cigarette+exposure+in+mice+induces+features+of+COPD+in+a+nicotine

Genes differentially expressed in human bronchial epithelial cells exposed to
traditional tobacco cigarette (TCIG) smoke or electronic cigarette (ECIG) aerosol.

A

PC2 (23%)

04
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TOXICOLOGICAL SCIENCES, 155(1), 2017, 248-257




EGR reduced expression

A CSF1
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— Prediction Legend
more extreme less

& Upregulated O
) Downregulated O

more confidence less

@ Predicted activation )
@ Predicted inhibition

Predicted Relationships
=== | eads to activation
w==_|_eads to inhibition

Findings inconsistent
with state of downstream
molecule

=== Effect not predicted

5 target genes in cigarette
smokers

18 target genes in e-cigarette users

Am J Physiol Lung Cell Mol Physiol 311: L135-L144, 2016




@ Electronic cigarettes: a task force report
from the European Respiratory Society

Experiments in cell cultures and animal studies show that
ECIGs can have multiple negative effects.

The long-term effects of ECIG use are unknown, and there is
therefore no evidence that ECIGs are safer than tobacco In
the long term.

Based on current knowledge, negative health effects cannot
be ruled out.

Fur Resoir ) 2019 Jan 31:53(2)


https://www.ncbi.nlm.nih.gov/pubmed/?term=electronic+cigarettes%3A+a+task+force+report+from+the+european+respiratory+society
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Pulmonary illness: EC-nicotine containing liquids

18-year-old woman=> live S 40-year-old female = live WILEY
HY PEI‘SEHSitiVitY Pneumonitis Organizing pneumonia related to electronic cigarette use: A case
and Acute Respiratory Distress report and review of literature

Syndrome From E-Cigarette Use Clin Respir J 2018; 12:1295

Gazay G. Sommerfeld, MD, Daniel J. Weiner, MO, Andrew Nowalk, MD, PhD, A llyzon Larkin, MD

Pediatrics 2018; 141(6): e20163927

Contents lists available at ScienceDirect

Id female=> live
Respiratory Medicine Case Reports

journal homepage: www.elsevier.com/locate/rmer

Case report
Acute eosinophilic pneumonia following electronic cigarette use
Respir Med Case Rep 2019; 27: 100825.



TABLE 1

Age/sex

42/F"

20M™

43/M "

31/F"?

43/M"

60/M'®

33/M"7

27/M'8

70M "

Case reports of pulmonary toxicity caused by e cigarettes

Preexisting medical conditions

Asthma, Rheumatoid arthritis,
Fibromyalgia, Schizoaffective
disorder, Hypertension

None

Lung adenocarcinoma with
isolated brain metastasis

Not specified

Hypertension

Not specified

Mixed Germ cell tumour with
multiple pulmonary metastasis

None

Lung cancer with left upper
lobectomy and COPD

Smoking
history

Not specified

Not specified

Smoker,
45 pack year

Smoker,
unspecified

Smoker,
unspecified

Smoker,
unspecified

Smoker,
10 pack years

Smoker,
unspecified

Not specified

Duration of e
cigarette use
before diagnosis

7 months

3 days

4 weeks

3 months

3 days

Not specified

3 months

7 months

4 weeks

Presentation/sign
and symptoms

Dyspnoea, cough, fever

Dyspnoea and cough

Dyspnoea and cough

Dyspnoea and cough

Dyspnoea and pleuritic

chest pain

Weakness and cough

Dyspnoea

Dyspnoea, cough,

fever and hemoptysis

Dyspnoea and cough

Diagnosis

Exogenous lipoid pneumonia

Acute eosinophilic pneumonia

Subacute bronchial toxicity

Exogenous lipoid pneumonia

Pneumonia and bilateral
pleural effusions

Suspected acute hypersensitivity
pneumonitis

Respiratory bronchiolitis interstitial
lung disease

Bronchiolitis obliterans organizing
pneumonia

Diffuse alveolar damage

Treatment/outcome

Recovery with abstinence from e cigarette

Recovery with abstinence from e cigarette
and systemic steroids

Recovery with abstinence from e cigarette

Recovery with abstinence from e cigarette
and systemic steroids

Recovery with abstinence from e cigarette

Recovery with abstinence from e cigarette

Recovery with abstinence from e cigarette

Recovery with abstinence from e cigarette
and systemic steroids

Death

Clin Respir J 2018; 12:1295



(What Is Dabbing? And d S

Pulmonary iliness: EC-cannabidiatiayonvo o
(THC, CBD)

Case report 18-year-old female
Lung injury from inhaling butane hash oil mimics pneumonia

Respir Med Case Rep 2019;26: 171-3.

methacrolein and benzene

“Tree-n-Bloom": Severe Acute Lung Injury Induced by

Vaping Cannabis Oil 54-year-old man

Ann Am Thorac Soc. 2017 Mar;14(3):468-470.



https://www.ncbi.nlm.nih.gov/pubmed/?term=TREE+IN+BLOOM+SEVERE+ACUTE

Search C

I c Centers for Disease Control and Prevention
g CDC 24/7: Saving Lives, Protecting People™

Morbidity and Mortality Weekly Report (MMWR)
CDC O O O ©

Severe Pulmonary Disease Associated with Electronic-Cigarette—Product
Use — Interim Guidance

Weekly/ September 13, 2019 7 68(36);787-790
On September 6, 2078, this report was posted onfine as an MMWR £arly Release.

Please note: An erratum has been published for this report. To view the erratum, please click here.

Joshua G. Schier, MD'; Jonathan G. Meiman, MD?; Jennifer Layden, MD?; Christina A. Mikosz, MD'; Brenna VanFrank, MD# Brian A King, PhD#; Phillip P. Salvatore, PhD'5;
David M. Weissman, MDs; Jerry Thomas, MD?; Paul C. Melstrom, PhD#; Grant T. Baldwin, PhD"; Erin M. Parker, PhD"; Elizabeth A. Courtney-Long, MSPH#; Vikram P.
Krishnasamy, MD'; Cassandra M. Pickens, PhD'; Mary E. Evans, MD’; Sharon V. Tsay, MD'; Krista M. Powell, MD'; Emily A. Kiernan, MD?; Kristy L. Marynak, MPP¥ Jennifer
Adjemian, PhDs®; Kelly Holton®; Brian S. Armour, PhD#; Lucinda J. England, MD; Peter A. Briss, MD¢4; Debra Houry, MD7; Karen A. Hacker, MD+4; Sarah Reagan-Steiner, MD1™,
Sherif Zaki, MD""; Dana Meaney-Delman, MD"'; CDC 2019 Lung Injury Response Group (View author affiliations)

View suggested citation

Summary Article Metrics

What is already known about this topic?

Altmetric:
Twenty-five states have reported more than 200 possible cases of severe pulmonary disease associated with the use of B news (17)
electronic cigarettes (e-cigarettes). 416 Blogs (3)
g ( & ) . Policy documents (1)
- - Twitter (342)
What is added by this report? Facebook (5)
Wikipedia (2)

Based on available information, the disease is likely caused by an unknown chemical exposure; no single product or
substance is conclusively linked to the disease. Citations: O



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Pulmonary Illness Related to
E-Cigarette Use in Illinois and Wisconsin —
Preliminary Report

Jennifer E. Layden, M.D., Ph.D., Isaac Ghinai, M.B., B.S., lan Pray, Ph.D.,
Anne Kimball, M.D., Mark Layer, M.D., Mark Tenforde, M.D., Ph.D.,
Livia Navon, M.S., Brooke Hoots, Ph.D., Phillip P. Salvatore, Ph.D.,

Megan Elderbrook, M.P.H., Thomas Haupt, M.S., Jeffrey Kanne, M.D.,
Megan T. Patel, M.P.H., Lori Saathoff-Huber, M.P.H.,
Brian A. King, Ph.D., M.P.H., Josh G. Schier, M.D.,
Christina A. Mikosz, M.D., M.P.H., and Jonathan Meiman, M.D.

N Engl J Med. 2019 Sep 6



https://www.ncbi.nlm.nih.gov/pubmed?otool=ikrkhumlib&term=Pulmonary+Illness+Related+to+E-Cigarette+Use+in+Illinois+and+Wisconsin+%E2%80%94+Preliminary+Report

Table 2. Demographic Characteristics, Symptoms, Evaluation, and Clinical Course of 53 Case Patients.*
Characteristic Values
Median age (range) — yr 19 (16-53)
Male sex — no_ftotal no. (%) 44753 (23}
Race or ethnic group — no.ftotal no. (%)1
White 37[45 (82)
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Figure 3. Emergency Department (ED) Visits for Severe Unexplained
Respiratory lllness among Patients 14 to 30 Years of Age, According to
Sex, in linois Counties in 2018 and 2019. N Engl J Med.|[2019 Sep 6



https://www.ncbi.nlm.nih.gov/pubmed?otool=ikrkhumlib&term=Pulmonary+Illness+Related+to+E-Cigarette+Use+in+Illinois+and+Wisconsin+%E2%80%94+Preliminary+Report

Receipt of noninvasive positive-pressure ventilation — no. /total no. (%)
Intubation and mechanical ventilation — no. total no. (%)
Admission to intensive care unit — no./total no. (%)

Death — no./total no. (%)

N Engl J Med. 2019 Sep 6
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» Tetrahydrocannabinol (THC): CHOFE T &
« Cannabidiol (CBD): CHOIx=MH &2
- Butane hash oil (dabs): CHOI7| £

mgutc.com thappyu




S— A-Z Index
| @ Centers for Disease Control and Prevention

@ CDC 24/7: Saving Lives, Protecting People™ httpS://WWW.CdC.gOV/mmwr/VC)lu meS/68/WI‘/m m683§eea‘icr‘]tm7s_(:|d = mm6839e ﬁW

Morbidity and Mortality Weekly Report (MMWER)

BT © O & @ &

Characteristics of a Multistate Outbreak of Lung Injury Associated with
E-cigarette Use, or Vaping — United States, 2019

Weekly/ October 4, 2019 / 68(39);860-864

On Seprember 27, 20718, this report was posted online as an MMWR Eariy Release.

Cria G. Perrine, PhD1; Cassandra M. Pickens, PhD? Tegan K. Boehmer, PhD3; Brian A. King, PhD'; Christopher M. Jones, DrPHz; Carla L. DeSisto, PhD"# Lindsey M. Duca,
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Summary Article Metrics

What is already known about this topic?

Altmetric:
Lung injury associated with e-cigarette use, or vaping, has recently been reported in most states. CDC, the Food and Drug B News (55)
Administration, and others are investigating this outbreak. 979 Blogs (4)
Twitter (641)
. . B Facebook (5)
What is added by this report? Reddit (1)
Among 805 cases reported as of September 24, 2019, 69% were in males; 62% of patients were aged 18-34 years. Among Citati .0
patients with data on substances used in e-cigarettes, or vaping products, tetrahydrocannabinol (THC)-containing product itations.
use was reported by 76.9% (36.0% reported exclusive THC-product use); 56.8% reported nicotine-containing product use .
. . Views: 20,056
(16.0% reported exclusive nicotine-product use). _ )
Wiews equals page \wews pius POF
downloads

What are the imnlicatinns for nithlic health nractice?
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Characteristic MNo. (%)
Demographic (n=771)*

Sex

Male 531 (68.9)
Female 234 (30.4)
Missing & (0.8)
Age group (yrs)

<18 125(16.2)
18-24 203 (38.00
25-34 184 (23.9)
15-44 93 (12.1)
=45 42 (5.5)
Missing 34 (4.4)

https://www.cdc.gov/mmwr/volumes/68/wr/pdfs/mm6839e1-H.pdf



Substances used in e-cigarette, or vaping, products (n = 514)7

THC-containing products

Yes 395 (76.9)
Mo 96 (18.7)
Unknown/Missing 23 (4.5)
Nicotine-containing products

Yes 202(568)
Mo 173(33.7)
Unknown/Missing 49 (9.5)
Cannabidiol (CBD)

Yes 89(17.3)
Mo 265 (51.6)
Unknown/Missing 160(31.1)
Synthetic cannabinoids

Yes 4 (0.8)
Mo 289 (56.2)
Unknown/Missing 221 (43.0)

Flavored e-liquids?

Tl e Fe el



and Prevention
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Search

https://www.cdc.gov/tobacco/basic information/e-cigarettes/severe-lung-disease.html
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Outbreak of Lung Injury Associated with E-Cigarette
Use, or Vaping

Espafol (Spanish)

Table of Contents

S @ October 8, 2019, 1,299* |Ung injury Cases
- & 26 deaths
Rt @ /0% male
Rl ¢ 30% <35 years old

Posted October 10, 2019 at 1:00pm ET On This Page

What we know
CDC, the U.S. Food and Drug Administration (FDA), state and local health

departments, and other clinical and public health partners are wWhat we don't know
investigating a multistate ocoutbreak of lung injury associated with use of
e-cigarette, or vaping, products. What CDC recommends

Kevw Facts about E-Cigarette Us


https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html
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Infectious Disease
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AHEHE THC, CBD vs nicotine ?
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Research paper

iQOS: evidence of pyrolysis and release of a toxicant
from plastic

Barbara Davis, Monique Williams, Prue Talbot
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