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Disclosures
This UCSF CME activity was planned and developed to uphold academic standards to ensure balance, 
independence, objectivity, and scientific rigor; adhere to requirements to protect health information under 
the Health Insurance Portability and Accountability Act of 1996 (HIPAA); and include a mechanism to 
inform learners when unapproved or unlabeled uses of therapeutic products or agents are discussed or 
referenced.

All speakers, planning committee members and reviewers have disclosed they have no relevant financial 
relationships to disclose with ineligible companies whose primary business is producing, marketing, 
selling, re-selling, or distributing healthcare products used by or on patients.
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Thank you to our funders
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Housekeeping
• All participants will be automatically muted and the audio will be streaming via 

your computers, when you join the webinar.

• Please make sure your computer speakers are on and adjust the volume 
accordingly.

• All participants cameras will be off when you join the webinar.

• This webinar is being recorded and will be available on SCLC’s website, along 
with a PDF of the slide presentation.

• Use the ‘Q & A’ box to send questions at any time to the presenters.
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CME/CEU Statements
Accreditations:
The University of California, San Francisco (UCSF) School of Medicine is accredited by the Accreditation Council for Continuing Medical Education to provide continuing medical 
education for physicians.

UCSF designates this live activity for a maximum of 1.0 AMA PRA Category 1 CreditTM. Physicians should claim only the credit commensurate with the extent of their participation in 
the webinar activity. 

Advance Practice Registered Nurses and Registered Nurses: For the purpose of recertification, the American Nurses Credentialing Center accepts AMA PRA Category 1 
CreditTM issued by organizations accredited by the ACCME.

Physician Assistants: The National Commission on Certification of Physician Assistants (NCCPA) states that the AMA PRA Category 1 CreditTM are acceptable for continuing 
medical education requirements for recertification.

California Pharmacists: The California Board of Pharmacy accepts as continuing professional education those courses that meet the standard of relevance to pharmacy practice 
and have been approved for AMA PRA category 1 CreditTM. If you are a pharmacist in another state, you should check with your state board for approval of this credit.

California Psychologists: The California Board of Psychology recognizes and accepts for continuing education credit courses that are provided by entities approved by the 
Accreditation Council for Continuing Medical Education (ACCME). AMA PRA Category 1 CreditTM is acceptable to meeting the CE requirements for the California Board of 
Psychology. Providers in other states should check with their state boards for acceptance of CME credit.

California Behavioral Science Professionals: University of California, San Francisco School of Medicine (UCSF) is approved by the California Association of Marriage and Family 
Therapists to sponsor continuing education for behavioral health providers. UCSF maintains responsibility for this program/course and its content.

Course meets the qualifications for 1.0 hour of continuing education credit for LMFTs, LCSWs, LPCCs, and/or LEPs as required by the California Board of Behavioral Sciences. 
Provider # 64239.

Respiratory Therapists: This program has been approved for a maximum of 1.0 contact hour Continuing Respiratory Care Education (CRCE) credit by the American Association for 
Respiratory Care, 9425 N. MacArthur Blvd. Suite 100 Irving TX 75063, Course #189935000.

California Addiction Counselors: The UCSF Office of Continuing Medical Education is accredited by the California Consortium of Addiction Professional and Programs 
(CCAPP) to provide continuing education credit for California Addiction Counselors. UCSF designates this live, virtual activity, for a maximum of 1.0 CCAPP credit. Addiction 
counselors should claim only the credit commensurate with the extent of their participation in the activity. Provider number: 7-20-322-0724.
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 Free CME/CEUs will be available for all eligible California providers, who joined this live activity thanks to the 
support of the California Tobacco Control Program (CTCP) 

 For our California residents, SCLC offers regional trainings, online education opportunities, and technical 
assistance for behavioral health agencies, providers, and the clients they serve throughout the state of 
California.

 For technical assistance please contact (877) 509-3786  or Jessica.Safier@ucsf.edu. 

mailto:Jessica.safier@ucsf.edu


CDC Tips Campaign 2023 

Find resources at: 

https://www.cdc.gov/tobacco/campaign/tips/index.html

https://www.cdc.gov/tobacco/campaign/tips/index.html


Littered cigarette butts release 
toxic chemicals such as nicotine 
and arsenic into the environment.

In California, cigarette butts make 
up 34% of total litter collected, 
and California public agencies 
spend an excess of $41 million 
annually on litter cleanup.

Earth Day 2023
This Saturday, April 22



Today’s Presenter

Matthew L. Springer, Ph.D.
Professor of Medicine, Division of 
Cardiology

University of California, San Francisco
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“Smokewar” by Rui Zheng, 2013



airplane

The Bad Ol’ Days
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The Bad Ol’ Days



Typical day
in 2023



• Secondhand smoke is estimated to cause 
~50,000 US deaths/year, mostly from 
cardiovascular disease

• Smoking bans in public places lead to 
reduction in frequency of heart attacks

• Smoking causes over 140,000 cardiovascular 
deaths in the US per year

Well OK, I Guess I Should
Include SOME Stats...



Matt

•



Back to the Future?  (Denver, 2014)

“Partygoers dance and smoke pot April 19, the first of two days of the annual 4/20
marijuana festival in Denver. The 4/20 event was the first one since Colorado
legalized recreational marijuana in January.”



1/2 mile from UCSF!
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1/2 mile from UCSF!
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SF, 2017... REALLY!!!
(the return of a familiar problem)

“NOW SERVING CANNABIS FOR BRUNCH
In S.F., gourmet fare infused with artisanal weed 
offers medicated spreads to new connoisseurs” 

– SF Chronicle 1/22/17
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Problem: General public avoids tobacco 
SHS but many think marijuana SHS is ok 

“There’s no nicotine” 

“It’s natural” 

“It’s medicinal” 

“No one said it ISN’T ok”



Cannabis is not just a drug, 
it’s a smoke



Marijuana = THC & CBD
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Sample comparisons of components of tobacco and marijuana secondhand smoke

Dried plant smoke:
similar chemicals in varied proportions

Inhaling a whole 
chemistry lab...



Acute and long-term 
cardiovascular risk is unclear

Risk of MI goes up ~5-fold in the hour after 
marijuana use (Mittleman, 2001)

No clear correlation between long-term 
marijuana use and cardiovascular disease later 
in life (e.g., Reis, 2017 CARDIA study)

…but, increased MI, heart failure, stroke reported for 
marijuana users relative to non-users (e.g., Kalla et 
al., Chami et al., 2017 ACC conference)

Mortality from MI may or may not increase in 
marijuana users (Mukamal, 2008; Frost, 2013)





AHA Scientific Statement (Page et al., 2020) reported 18 
“seminal human studies” in or after 2016, 11 of which 
showed adverse effects including increased:

Acute and long-term cardiovascular 
risk of active cannabis use in humans?

• cardiac death rates
• systolic blood pressure
• vascular calcification
• prediabetes
• myocardial infarction
• stroke/TIA
• heart failure
• (higher MI incidence, lower mortality rate🤔)

NASEM report 2017: inconclusive evidence of harmful 
human cardiovascular effects, but then…



Wilson et al., Pediatrics, 2018:  

~Half of children of parents in a Colorado 
smoking cessation study showed evidence of 
marijuana exposure, correlating with parental 
smoking of marijuana in the home

Is secondhand smoke from marijuana 
really an issue?



For cardiovascular effects, exposure 
duration may be more important than 

cumulative exposure level



“Our employees are all smokers, so it doesn’t matter if 
they get exposed to secondhand smoke, right?”



Cancer risk: cumulative

“Our employees are all smokers, so it doesn’t matter if 
they get exposed to secondhand smoke, right?”



“Our employees are all smokers, so it doesn’t matter if 
they get exposed to secondhand smoke, right?”

Cardiovascular risk: threshold





Vasodilation:  Arteries grow in 
diameter when necessary

Tobacco smoking and secondhand 
smoke exposure impairs ability of 
arteries to vasodilate when they need to 
pass more blood

“Flow-Mediated Dilation” 
(FMD) of the artery



Brachial artery FMD gets lower with 
increasing cardiovascular risk factors

Improves FMD:  
Dark chocolate, green tea, red wine, etc.

Impairs FMD:  
Age, smoking, secondhand smoke, etc.

Dilation of coronary arteries in response to 
increased coronary blood flow gets lower with 

increasing cardiovascular risk factors
(Nabel, Selwyn, and Ganz, 1990) 



Several years of 
secondhand smoke 

exposure impairs FMD



1 minute of SHS exposure was enough to impair 
vascular endothelial function

n=8 for all groups

*P<.01 impairment vs. mean 
of pre-exposure and recovery  

Pinnamaneni et al., 2014, Nicotine Tob. Res. 16:584-590 

Kranthi
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Impairment from one minute of marijuana SHS 
persists longer than impairment from tobacco SHS

Ronak
Derakhshandeh

Xiaoyin
Wang

~670 µg/m3 particles (PM2.5) 



Neither THC nor paper smoke are required for 
marijuana SHS to impair vascular function.  

...nicotine is not required for impairment of 
vascular function by smoke.  

One minute of marijuana SHS exposure impairs 
vascular function for at least 90 minutes, longer 
than impairment from tobacco SHS.

Marijuana SHS for one minute substantially 
impairs vascular endothelial function in rats.  

Wang et al., 2016, J Am Heart Assoc 5:e003858 



Public exposure to secondhand 
smoke should be avoided whether 
the source is tobacco or marijuana.





Is FMD impaired by Volcano vaporizer 
cannabis aerosol? 



Jiangtao
Liu

Pulsatile exposure:
5s 1x/min for 5 min

Poonam
Rao

Pooneh
Nabavizadeh

FMD is impaired by Volcano marijuana
leaf vaporizer aerosol 

(presented at AHA 2019; paper in prep)



FMD is impaired by Volcano marijuana
leaf vaporizer aerosol 

(presented at AHA 2019; paper in prep)
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What impairs FMD?
Tobacco smoke (cigarette) yes
Tobacco smoke (cigar) yes
Marijuana smoke yes
Tobacco leaf vaporizer (IQOS) aerosol yes
Marijuana leaf vaporizer aerosol yes
E-cig aerosol (PG/VG + freebase nicotine) yes
E-cig aerosol (JUUL: PG/VG + nicotine salts) yes
E-cig aerosol (PG/VG no nicotine) yes
Acrolein or acetaldehyde gas yes
Inert carbon particles yes
Water vapor no
Air no

Natasha
Goyal



Impairment of endothelial function 
involves the vagus nerve and the 

RAGE pathway 

in Nabavizadeh et al., 2022, 
ATVB 42:1324-1332

Tobacco SHS
Xiaoyin
Wang

Daniel
Han

Han et al., submitted



Impairment of endothelial function from chronic 
smoking or vaping in humans

Mohammadi et al., 2022, ATVB 42:1333-1350

Ok, and how about 

marijuana???...
Celermajer, 1993

😉Leila
Mohammadi

Leila
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Adverse Effects of Tobacco Products and
Marijuana on Blood Pressure and the Heart 

(Qiu et al., 2023, Heart Rhythm, 20:76-86)

Huiliang Qiu
Pulsatile exposure:
2s 1s/min for 5 min, 
5 days/week, 8 weeks



Adverse Effects of Tobacco Products and
Marijuana on Blood Pressure and the Heart

(Qiu et al., 2023, Heart Rhythm, 20:76-86)



Adverse Effects of Tobacco Products and
Marijuana on Blood Pressure and the Heart

(Qiu et al., 2023, Heart Rhythm, 20:76-86)



Summary

Tobacco SHS impairs FMD in humans and rats; marijuana 
SHS and secondhand vaporizer aerosol impairs FMD in rats 

FMD impairment from smoke is not dependent on a specific 
chemical 

FMD in rats is impaired by tobacco smoke, e-cig aerosol, 
marijuana smoke, and marijuana vaporizer aerosol 

FMD in humans is impaired by tobacco smoke, e-cig aerosol, 
and... (stay tuned)  

Marijuana is not just a drug, it’s a source of smoke  

8 weeks of 1x daily tobacco or cannabis smoking/vaping in rats 
decreased cardiac function and heart rate variability; and 
increased BP, fibrosis, and susceptibility to arrhythmia



Submit questions via the ‘Q & A’ box
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CME/CEU Statements
Accreditations:
The University of California, San Francisco (UCSF) School of Medicine is accredited by the Accreditation Council for Continuing Medical Education to provide continuing medical 
education for physicians.

UCSF designates this live activity for a maximum of 1.0 AMA PRA Category 1 CreditTM. Physicians should claim only the credit commensurate with the extent of their participation in 
the webinar activity. 

Advance Practice Registered Nurses and Registered Nurses: For the purpose of recertification, the American Nurses Credentialing Center accepts AMA PRA Category 1 
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Physician Assistants: The National Commission on Certification of Physician Assistants (NCCPA) states that the AMA PRA Category 1 CreditTM are acceptable for continuing 
medical education requirements for recertification.

California Pharmacists: The California Board of Pharmacy accepts as continuing professional education those courses that meet the standard of relevance to pharmacy practice 
and have been approved for AMA PRA category 1 CreditTM. If you are a pharmacist in another state, you should check with your state board for approval of this credit.

California Psychologists: The California Board of Psychology recognizes and accepts for continuing education credit courses that are provided by entities approved by the 
Accreditation Council for Continuing Medical Education (ACCME). AMA PRA Category 1 CreditTM is acceptable to meeting the CE requirements for the California Board of 
Psychology. Providers in other states should check with their state boards for acceptance of CME credit.

California Behavioral Science Professionals: University of California, San Francisco School of Medicine (UCSF) is approved by the California Association of Marriage and Family 
Therapists to sponsor continuing education for behavioral health providers. UCSF maintains responsibility for this program/course and its content.

Course meets the qualifications for 1.0 hour of continuing education credit for LMFTs, LCSWs, LPCCs, and/or LEPs as required by the California Board of Behavioral Sciences. 
Provider # 64239.
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 Free CME/CEUs will be available for all eligible California providers, who joined this live activity thanks to the 
support of the California Tobacco Control Program (CTCP) 

 For our California residents, SCLC offers regional trainings, online education opportunities, and technical 
assistance for behavioral health agencies, providers, and the clients they serve throughout the state of 
California.

 For technical assistance please contact (877) 509-3786  or Jessica.Safier@ucsf.edu. 
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Webinar Collections with Free CME/CEUs

SCLC is offering FREE CME/CEUs for our recorded webinar collections for a total of 35.75 units.

Visit SCLC’s website at: https://smokingcessationleadership.ucsf.edu/free-cmeces-webinar-collections

https://smokingcessationleadership.ucsf.edu/free-cmeces-webinar-collections


Free 1-800 QUIT NOW cards

Smoking Cessation Leadership Center

Refer your clients to cessation services



Post Webinar Information
• You will receive the following in our post webinar email: 

 Webinar recording 

 PDF of the presentation slides 

 Instructions on how to claim FREE CME/CEUs

 Information on certificates of attendance 

 Other resources as needed

 All of this information will be posted to our website at 
https://SmokingCessationLeadership.ucsf.edu

http://smokingcessationleadership.ucsf.edu/


SCLC next live webinar will be co-hosted with NBHN on Peer Support in 
Tobacco Cessation and Recovery on

• Monday, May 22, 2023 

• 3:00 pm – 4:00 pm EDT



Contact us for free technical assistance

• Visit us online at smokingcessationleadership.ucsf.edu
• Call us toll-free at 877-509-3786
• Provide Feedback - complete the evaluation, which you will see at the 

end of this webinar

Smoking Cessation Leadership Center



SmokingCessationLeadership.ucsf.edu 

Toll-Free 877-509-3786
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