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eAppendix 1. SEARCH STRATEGIES

DATABASES/WEBSITES:
PubMed

EMBASE

PsycINFO

MEDLINE

Cochrane Library

PubMed
Date Searched: Jun 11, 2018; Update: April 30, 2019

Mesh terms

Marijuana OR Marihuana OR Cancer OR Malignancy OR Carcinoma OR Tumor OR Neoplasm
Tetrahydrocannabinol OR AND
Cannabinoid OR Cannabis

#

Searches Results

#1

("cannabis"[MeSH Terms] OR "cannabis"[All Fields] OR "marijuana"[All Fields]) OR 47,585
("cannabis"[MeSH Terms] OR "cannabis"[All Fields] OR "marihuana"[All Fields]) OR
("dronabinol"[MeSH Terms] OR "dronabinol"[All Fields] OR "tetrahydrocannabinol"[All Fields])
OR ("cannabinoids"[MeSH Terms] OR "cannabinoids"[All Fields] OR "cannabinoid"[All Fields])
OR ("cannabis"[MeSH Terms] OR "cannabis"[All Fields])

#2

("neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR "cancer"[All Fields]) OR 4,292,023
("neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR "malignancy"[All Fields]) OR
("carcinoma"[MeSH Terms] OR "carcinoma"[All Fields]) OR ("tumour"[All Fields] OR
"neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR "tumor"[All Fields]) OR
("neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR "neoplasm"[All Fields])

#3

(("cannabis"[MeSH Terms] OR "cannabis"[All Fields] OR "marijuana"[All Fields]) OR 2,907
("cannabis"[MeSH Terms] OR "cannabis"[All Fields] OR "marihuana"[All Fields]) OR
("dronabinol"[MeSH Terms] OR "dronabinol"[All Fields] OR "tetrahydrocannabinol"[All Fields])
OR ("cannabinoids"[MeSH Terms] OR "cannabinoids"[All Fields] OR "cannabinoid"[All Fields])
OR ("cannabis"[MeSH Terms] OR "cannabis"[All Fields])) AND (("neoplasms"[MeSH Terms] OR
"neoplasms"[All Fields] OR "cancer"[All Fields]) OR ("neoplasms"[MeSH Terms] OR
"neoplasms"[All Fields] OR "malignancy"[All Fields]) OR ("carcinoma"[MeSH Terms] OR
"carcinoma"[All Fields]) OR ("tumour"[All Fields] OR "neoplasms"[MeSH Terms] OR
"neoplasms"[All Fields] OR "tumor"[All Fields]) OR ("neoplasms"[MeSH Terms] OR
"neoplasms"[All Fields] OR "neoplasm"[All Fields]))

#4

#1 AND #2 2,907

#5

#4 OR #3 AND ("humans"[MeSH Terms] 1,872
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#6 #5 AND (("1973/01/01"[PDAT]: "2019/04/30"[PDAT]) 1,869
#7 #6 AND English 1,788
#8 Search #7
EMBASE
Date Searched: Jun 11, 2018; Update: April 30, 2019
# Searches Results
#1 'marijuana‘:ti,ab,kw OR 'marihuana':ti,ab,kw OR 'tetrahydrocannabinol':ti,ab,kw OR OR 53,092
'cannabis':ti,ab,kw 'cannabinoid':ti,ab,kw
#2 #1 AND [1973-2019]/py 53,568
#3 ‘cancer':ti,ab,kw OR 'malignancy':ti,ab,kw OR 'carcinoma':ti,ab,kw OR 'tumor":ti,ab,kw OR 3,475,110
'neoplasm’:ti,ab,kw
#4 | #3 AND [1973-2019]/py 3,454,746
#5 #1 AND #3 2,243
#6 #5 AND [1973-2019]/py 2,311
#7 #6 AND 'human'/de NOT 'nonhuman'/de 464
#8 (‘'marijuana':ti,ab,kw OR 'marihuana':ti,ab,kw OR 'tetrahydrocannabinol':ti,ab,kw OR 2,243
‘cannabinoid':ti,ab,kw OR 'cannabis':ti,ab,kw) AND ('cancer":ti,ab,kw OR
'malignancy':ti,ab,kw OR 'carcinoma':ti,ab,kw OR 'tumor':ti,ab,kw OR
'neoplasm':ti,ab,kw)
#9 | #8 AND [1973-2019]/py 2,311
#10 limit 9 to human 465
#11 limit 10 to English 2
#12 limit 2 to human 4,481
PsycINFO
Date Searched: Jun 11, 2018; Update: April 30, 2019
# Searches Results
1 ab (Marijuana OR Marihuana OR Tetrahydrocannabinol OR Cannabinoid OR Cannabis) 24,174
2 1 AND (("1973/01/01"[PDAT]: "2019/04/30"[PDAT]) 23,561
3 ab (Cancer OR Malignancy OR Carcinoma OR Tumor OR Neoplasm) 98,654
4 3 AND (("1973/01/01"[PDAT]: "2019/04/30"[PDAT]) 96,803
5 1AND3 599
5 ab (Marijuana OR Marihuana OR Tetrahydrocannabinol OR Cannabinoid OR Cannabis) 461
AND (Cancer OR Malignancy OR Carcinoma OR Tumor OR Neoplasm) AND
(("1973/01/01"[PDAT]: "2019/04/30"[PDAT])
6 1 AND 3 AND Limit to human 461
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7 (Marijuana OR Marihuana OR Tetrahydrocannabinol OR Cannabinoid OR Cannabis) 461
AND (Cancer OR Malignancy OR Carcinoma OR Tumor OR Neoplasm) AND human
AND (("1973/01/01"[PDAT]: "2019/04/30"[PDAT])
8 7 AND Limit to English 461
MEDLINE
Date Searched: Jun 11, 2018; Update: April 30, 2019
# Searches Results
1 (("cannabis"[MeSH Terms] OR "cannabis"[All Fields] OR "marijuana"[All Fields]) OR 2,397
("cannabis"[MeSH Terms] OR "cannabis"[All Fields] OR "marihuana"[All Fields]) OR
("dronabinol"[MeSH Terms] OR "dronabinol"[All Fields] OR "tetrahydrocannabinol"[All
Fields]) OR ("cannabinoids"[MeSH Terms] OR "cannabinoids"[All Fields] OR "cannabinoid"[All
Fields]) OR ("cannabis"[MeSH Terms] OR "cannabis"[All Fields])) AND (("neoplasms"[MeSH
Terms] OR "neoplasms"[All Fields] OR "cancer"[All Fields]) OR ("neoplasms"[MeSH Terms] OR
"neoplasms"[All Fields] OR "malignancy"[All Fields]) OR ("carcinoma"[MeSH Terms] OR
“carcinoma"[All Fields]) OR ("tumour"[All Fields] OR "neoplasms"[MeSH Terms] OR
"neoplasms"[All Fields] OR "tumor"[All Fields]) OR ("neoplasms"[MeSH Terms] OR
"neoplasms"[All Fields] OR "neoplasm"[All Fields])) AND medline[sb]
2 1 AND (("1973/01/01"[PDAT]: "2019/04/30"[PDAT]) 2,390
3 Limit 2 to human 1,866
4 Limit 3 to English 1,788
Cochrane Library
Date Searched: Jun 11, 2018; Update: April 30, 2019
# Searches Result
1 Marijuana OR Marihuana OR Tetrahydrocannabinol OR Cannabinoid OR Cannabis AND 805
Cancer OR Malignancy OR Carcinoma OR Tumor OR Neoplasm
2 1 AND [Jan 1973- April 2019] 805
3 2 AND human 805
4 4 AND Cochrane reviews (Protocols only), Trials, Methods Studies, Technology 50
assessments, Economic Evaluations and Cochrane Groups AND NOT Cochrane reviews
(Reviews)
5 4 AND English 0
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eAppendix 2. STUDY SELECTION
Inclusion and Exclusion criteria and process
1. Is the article published in English?

No -> STOP. Excluded (Excluded study language)
Yes-> Proceed to 2.

2. Does the intervention or exposure consist of cannabis variants including plant-based marijuana,
marihuana in any form (smoking, vapor, edible, or extract) or tetrahydrocannabinol (THC) extract?

No -> STOP. Excluded (Not relevant to topic)
Yes -> Proceed to 3.

3. Is the article about “synthetic” cannabis, THC or marijuana?

Yes -> STOP. Excluded (Not relevant to topic)
No -> Proceed to 4.

4, Is the article of any following study designs or publication types?

e Case report

e Case series study

e Review article

e Opinion/Editorial

e In-vitro and animal study

No -> Proceed to 5.
Yes-> STOP. Excluded (Excluded study design or publication type)

5. Are most the study subjects younger than age 18?

No -> Proceed to 6.
Yes -> STOP. Excluded

6. Does cumulative exposure to marijuana greater than or equal to 1 joint-year?

No -> STOP. Excluded
Yes -> Proceed to 7.

7. Do studies report outcomes follow acute exposure in a laboratory setting?

Yes -> STOP. Excluded
No -> Proceed to 8.

8. Do studies contain sample size less than ten subject?
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10.

Yes -> STOP. Excluded
No -> Proceed to 9.

Does the study report any of the following outcomes? The list below includes
outcomes of interest:

9-1 Smoking Related Cancers:

- Lung cancer — Bronchogenic carcinoma, Non-Small-Cell lung carcinoma, Small Cell lung carcinoma,
Multiple Pulmonary Nodules, Pancoast Syndrome, Pulmonary Sclerosing Hemangioma, Pleural
neoplasms, Malignant Pleural Effusion

-Colorectal cancer — Colonic neoplasms, Sigmoid neoplasms, Hereditary Nonpolyposis colorectal
neoplasms, Rectal neoplasms, Adenomatous Polyposis Coli

-Urogenital cancer — Urinary bladder neoplasms, Kidney neoplasms, Ureteral neoplasms, Urethral
neoplasms, Penile neoplasms, Prostatic neoplasms, Testicular neoplasms, Fallopian Tube neoplasms,
Ovarian Neoplasms, Uterine neoplasms, Vaginal neoplasms, Vulvar neoplasms

-Head and Neck cancer — Esophageal neoplasms, Facial neoplasms, Mouth neoplasms, Tracheal
neoplasms, Thyroid neoplasms, Otorhinolaryngologic neoplasms

9-2 Other Common Cancers

-Breast carcinoma in situ, Breast Ductal carcinoma, Breast Lobular carcinoma, Hereditary Breast and
Ovarian Cancer Syndrome, Inflammatory Breast neoplasms, Unilateral Breast neoplasms, Triple
Negative Breast neoplasms, Prostate neoplasms

9-3 Other/ All cancers

-Soft Tissue Neoplasms, Skin Neoplasms, Nervous System Neoplasms, Hematologic Neoplasms,
Endocrine Gland Neoplasms, Digestive System Neoplasms, Bone Neoplasms, Intestinal Neoplasms,
Abdominal Neoplasms

No -> STOP. Excluded
Yes -> Proceed to 10.

Does the study design a randomized clinical trial, clinical trial, experimental study, case-control,

prospective cohort study, retrospective cohort study, cross-sectional, cross-sectional cohort or case
crossover study?

No -> STOP. Excluded
Yes -> STOP. Included
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eAppendix 3. Flow of papers in the review and risk of bias

Figure 1: Flow diagram of outcomes and risk of bias identified in the review
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* Two papers had multiple outcomes.
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eTable 1. Studies that examined exposure to marijuana and development of Lung cancer

Study Study Sample Age Average MJ Confounders Adjustment Follow- Study Results Risk of Bias Funding
Year Population Size, n (years) exposure/ % and baseline up source
Design of MJ only variables
users |
Zhang et al, Primary 2,159 Mean: Not specified/ | 1.Age Inadequate N/A * Smoking MJ in MJ-only smokers was not High NIH, CCSRI,
2015, Case- incidental cases, 55.2+ 17.1% 2.Gender associated with all types of lung cancer USPHS,
control® lung cancer 2,985 10.5 (370/2159) 3.Race (OR=1.03, 95% CI 0.51-2.08) after adjusting ARF,
and controls controls cases, 45.5% 4.Education for baseline variables. SECMC and
(1358/2985) 5.Tobacco * Smoking MJ in MJ-only smokers was not WPHCC,
controls 6.Alcohol associated with all types of lung cancer SBLF,
among > 1 joint/day smokers (OR=0.49, 95% SMSKCC
Cl 0.11-2.25) and > 20 years smokers
(OR=1.64, 95% Cl 0.45-6.00) after adjusting
for baseline variables.
Callaghan et Swedish 49,321 18-20 at Not specified/ | 1.SES Adequate 40 years | * Smoking MJ was associated with increased High OMH,
al, 2013, volunteer start of 1.4% 2.Tobacco risk of lung cancer over a 40-year follow-up CAMH,
Prospective® from Patient study (689/49321) 3.Alcohol period in heavy (> 50 times) users (HR=2.12, SCWLSR
Register, 4.Respiratory 95 % Cl 1.08—4.14) after adjusting for
NCDR, and conditions tobacco and baseline differences.
the Total
Population
Register
Han et al, NSDUH 29,195 35-49 Not specified/ | 1.Age Adequate N/A * Smoking MJ and duration of MJ use were High None
2010, Cross- participants Not specified 2.Gender associated with lung cancer after adjusting
sectional® from 2005- 3.Race for key confounders and baseline variables.
2007 4.Education * Smoking MJ for 211 years was associated
5.SES with increased risk of lung cancer in people
6.Tobacco aged 35 to 49 compared with non-M)J
7.Alcohol smokers (AOR=7.87, 95% Cl 1.28-48.40)
8.Durations of after adjusting for key confounders and
non-medical baseline variables.
use of pain e Smoking MJ for 2-10 years was not
killers, associated with increased risk of lung cancer
tranquilizers, in people aged 35 to 49 compared with non-
stimulants, and MJ smokers (AOR=2.12, 95% Cl 0.41-10.95)
sedatives after adjusting for key confounders and
baseline variables.
Aldington et Lung cancer 79 cases, Range 35- Not specified/ | 1.Age Adequate 5 years ¢ Smoking MJ was not associated with Moderate NMH,
al, 2008, Case- cases and 324 55 Not specified 2.Gender increased risk of lung cancer among lifetime HBMRF
control?” cancer-free controls 3.Race users (> 20 joints) (RR=1.2, 95% Cl 0.5-2.6)
controls 4.Tobacco after adjusting for tobacco and other
5.FH of lung baseline variables.
cancer * Smoking MJ was associated with increased
risk of lung cancer in highest tertile of

© 2019 Ghasemiesfe M et al
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exposure (> 10.5 joint-years) (RR=5.7, 95% CI
1.5-21.6) after adjusting for tobacco and
other baseline variables.

* Smoking MJ was associated with 8%
increased risk of lung cancer with each joint-
year of use (RR=1.08, 95% CI 1.02-1.15) after
adjusting for tobacco and other baseline
variables.

Berthiller et al, Lung cancer 430 cases, Mean: 5 1.Age Inadequate N/A * Smoking MJ was associated with increased High None
2008, Case- cases and 755 59.4+ 11 joints/month 2.Gender risk of lung cancer (OR=2.4, 95% Cl 1.6-3.8)
control® non-cancer controls Morocco, Tunisia, 9 3.Tobacco after adjusting for tobacco and baseline
hospitalized 57+11.6 joints/month 4.0ccupational variables.
controls Tunisia, Algeria/ 0% exposure ® The association persisted (OR=2.3, 95% ClI
64.4+11.3 5.Place of 1.5-3.6) even after adjustment for lifetime
Algeria residence tobacco use.
Hashibe et al, Lung cancer 1,212 Majority Not specified/ | 1.Age Adequate N/A ® Smoking 50 joint-years of MJ was not Moderate NIH, ARF
2006, Case- cases and cases, 45-<54 Not specified 2.Gender associated with all types of lung cancer
control?® cancer-free 1,040 years, 3.Race (AOR=1.0, 95% CI 0.74-1.4) after adjusting
controls controls range: 18- 4.Education for tobacco and baseline variables.
65 5.Tobacco ¢ Smoking MJ was not associated with all
6.Alcohol types of lung cancer (AOR=0.62, 95% Cl 0.32-
1.2) in individuals who smoked > 60 joint-
years after adjusting for tobacco and
baseline variables.
Voiron et al, Lung cancer 149 cases, Mean: Not specified/ | 1.Age Inadequate N/A * Past MJ smoking was associated with lung High None
2006, Case- cases and 188 57+12 Not specified 2.Tobacco cancer (OR=4.1, 95% Cl 1.9 -9.0) after
control®! non-cancer controls 3.0ccupational adjusting for tobacco and baseline variables.
hospitalized exposure
controls
Sidney et al, Participants Mean: 33 40.1% 1.Age Adequate Mean: e Ever use of smoked MJ was not associated Moderate NIDA, NCI,
1997, from KPMCP- | 64,855 (10,710/26,73 | 2.Race 8.6 years | with increased risk of lung cancer [(men: ABMRF
Retrospective NC 3)/ Not 3.Education RR=0.9, 95% CI 0.5-1.7), (women: RR=1.1,
Zekt specified 4.Tobacco 95% Cl 0.5-2.6)] compared to non-MJ and
5.Alcohol non-tobacco smokers after adjusting for key

confounders and baseline variables.

Steps for Breath, the Labrecque Foundation (SBLF), The Society of Memorial Sloan-Kettering Cancer Center (SMSKCC), The Ontario Ministry of Health (OMH), The Swedish Council for Working Life and
Social-Canadian Cancer Society Research Institute (CCSRI), Alper Research funds (ARF), Sheffield Experimental Cancer Medicine Centre (SECMC), Weston Park Hospital Cancer Charity (WPHCC), Steps
for Research (SCWLSR), Long-Term Care to the Centre for Addiction and Mental Health (CAMH), The New Zealand Ministry of Health (NMH), The Hawke’s Bay Medical Research Foundation (HBMRF),
National Cause-of-Death Register (NCDR), National Cancer Institute (NCI), The National Institute on Drug Abuse (NIDA), The Alcoholic Beverage Medical Research Foundation (ABMRF), Socioeconomic

Status (SES), Kaiser Permanente Medical Care Program of Northern California (KPMCP-NC), National Institutes of Health (NIH), National Surveys on Drug Use and Health (NSDUH), Marijuana (MJ),

Family History (FH)

*All comparisons are to never users unless specified otherwise

TAll studies used structured questionnaire to assess MJ exposure

FNot specified route of exposure
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eTable 2. Studies that examined exposure to marijuana and development of head and neck cancer

Study Study Sample Age Average MJ Confounders and  Adjustment Outcome Follow-up  Study Results Risk of Funding
Year Population Size (years) exposure/ %  baseline Examined Bias source
Design of MJ only variables
users
Liang HNSCC cases 434 Mean: Not 1.Age Adequate HNSCC 4 years e Current MJ smoking was Moderate NIH,
2009%* and controls Cases, 60.3 + specified/ 2.Gender (1999- associated with lower risk of FAMRI
Case- 547 11.42 Not specified | 3.Race 2003) HNSCC (OR=0.52, 95% ClI 0.34-
control T controls 4.Education 0.80, p<0.001) after adjusting for
5.Tobacco key confounders and baseline
6.Alcohol variables.
7.FH of cancer * Smoking MJ (10 to 20 years)
8.HPV16 was associated with lower risk of
serology HNSCC (OR=0.38, 95% Cl, 0.22-
0.67) after adjusting for key
confounders and baseline
variables.
* Smoking MJ (moderate weekly
use) was associated with lowerd
risk of HNSCC (OR 0.5-<1.5 times vs. <0.5
time =0.52, 95% Cl=0.32—-0.85)
after adjusting for key
confounders and baseline
variables.
Feng NPC cases and | 636 N/A Not 1.Age Adequate NPC 3 years ® Ever use of smoked MJ was Moderate ICR
20094 cancer-free Cases, specified/ 2.Gender (2001- associated with increased risk of
Case- controls 615 Not specified | 3.SES 4.Tobacco 2004) NPC (p=0.025) after adjusting for
control controls 5.Dietary tobacco and baseline variables.
factors ¢ High-dose lifetime MJ smoking
(> 2000 times) was associated
with higher NPC risk (OR=2.62,
95% Cl 1.00 -6.86) after
adjusting for tobacco and
baseline variables.
Gillison HNSCC cases 240 50-65 Not 1.Age Adequate HNSCC 6 years * Smoking MJ among MJ-only Low DRCRFCI,
20083 and cancer- Cases, specified/ 2.Gender (2000- smokers was associated with SMCRF,
Case- free controls 322 Not specified | 3.Race 2006) increased risk of HNSCC in HPV- NIDCR
control * controls 4.Tobacco 16 positive patients (OR=4.5,
5.Alcohol 95% Cl 1.6 -13) after adjusting
6.Tooth loss for key confounders and baseline
7.Frequency of variables.
tooth brushing ® In MJ smokers, increasing
8.# of oral sex intensity (joints per month, P
partners trend = 0.007) and duration (in
years, P trend = 0.011) of MJ use
© 2019 Ghasemiesfe M et al. JAMA Network Open.
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were associated with increased
risk of HNSCC in HPV-16 positive
patients.

* Smoking MJ among MJ-only
smokers (> 5 joint-years) was
associated with 11-fold increased
risk of HNSCC in HPV-16 positive
patients (OR=11.0, 95% CI 1.6-
74) compared with sporadic
users or non-users after
adjusting for key confounders
and baseline variables.

Aldington HNSCC cases 75 Range: Median: 25 1.Age Adequate HNSCC 4 years * Smoking MJ in highest tertile of | Moderate NMH,
2008% and cancer- cases, <39-55 years among 2.Gender (2001- exposure (>8.3 joint-years) was HBMREF,GI
Case- free controls 319 cases, 10.5 3.Race 2005) not associated with increased axoSmithK
control T controls years among | 4.SES risk of HNSCC (RR=1.6, 95% Cl, line (UK)
controls/ Not | 5.Tobacco 0.5 to 5.2) after adjusting for key
specified 6.Alcohol confounders and baseline
variables.

* Smoking MJ was not associated
with increased risk of HNSCC
among individuals who used MJ
5 years before diagnosis
(RR=1.08, 95% CI 0.77-1.53) after
adjusting for key confounders
and baseline variables.

Hashibe Upper 1,212 Majority Not 1.Age Adequate Oral SCC N/A * Smoking MJ was not associated | Moderate NIH,
2006%, aerodigestive cases, 45 to <54 | specified/ 2.Gender Laryngeal with oral cancer (AOR=1.1, 95% ARPEG of
Case- tract cancer 1,040 years, Not specified | 3.Race cancer Cl1 0.56-2.1) or laryngeal cancer the UCLA
control * cases and controls range: 4.Education Pharyngeal (AOR=0.84, 95% Cl 0.28 - 2.5) in JccC

cancer-free 18-65 5.Tobacco cancer individuals who smoked > 60

controls 6.Alcohol Esophageal joint-years after adjusting for key

cancer confounders and baseline
variables.

¢ Smoking MJ was not associated
with pharyngeal cancer
(AOR=0.57, 95% C1 0.20 - 1.6)
and esophageal cancer
(AOR=0.53, 95% Cl 0.22-1.3) in
individuals who smoked > 30
joint-years after adjusting for key
confounders and baseline

variables.
Llewellyn Oral SCC cases 116 Mean: Not 1.Age Inadequate Oral SCC 7 years * Smoking MJ was not associated | High NHSE-
2004%°, and cancer- Cases, 38.8+5.7 | specified/Not | 2.Gender (1990 and with increased risk of oral SCC LRO, R

© 2019 Ghasemiesfe M et al. JAMA Network Open.
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Case- free controls 207 specified 3.Tobacco 1997) (OR=1.0, 95% Cl 0.5—2.2) after and D,

control controls 4.Alcohol adjusting for tobacco and alcohol and RFP
(AA) consumption.
Llewellyn Oral SCC cases 53 Mean: Not 1.Age Inadequate Oral SCC 3 years * Smoking MJ was not associated | High NHSE-
20043 and cancer- Case | 38.5t7 specified/ 2.Gender (1999- with increased risk of oral SCC LRO, R
Case- free controls s, 91 Not specified | 3.Tobacco 2001) (OR=0.3, 95% CI 0.1-1.8) after and D,
control cont 4.Alcohol adjusting for tobacco and alcohol and RFP
(RF) rols consumption.
Rosenblat Oral SCC cases 407 | 18-65 Not 1.Age Adequate Oral SCC 10 years * Smoking MJ was not associated | Moderate None
t 2004% and controls Case specified/ 2.Gender (1985- with increased risk of oral SCC
Case- s, 20% cases, 3.Education 1995) with ever used of MJ (OR=0.9,
control T 615 16% controls | 4.Tobacco 95% Cl 0.6-1.3), total years of

cont 5.Alcohol use, average frequency of use,

rols years since first use of MJ, or

years since last use of MJ after
adjusting for key confounders
and baseline variables.

Zhang HNSCC cases 173 Mean: Not 1.Age Adequate HNSCC 2years * Smoking MJ was associated Moderate NIEHS,

19993% and cancer- Cases, 55.1+ specified/ 2.Gender (1992- with increased risk of HNSCC NCl or

Case- free controls 176 10.4 17.1% 3.Race 1994) (OR=2.6, 95% CI 1.1- 6.6) after NIDA, NIH,

control T controls (370/2159) 4.Education adjusting for key confounders DHHS,
cases, 45.5% 5.Tobacco and baseline variables. UCLIJCCEF,
(1358/2985) 6.Alcohol WF
controls

Flight Attendants Medical Research Institute (FAMRI), International Cancer Research (ICR), Damon Runyon Cancer Research Foundation Clinical Investigator (DRCRFCI), The State of MarylanCigarette Restitution
Fund (SMCRF), The National Institute of Dental and Craniofacial Research (NIDCR), The New Zealand Ministry of Health (NMH), The Hawke’s Bay Medical Research Foundation (HBMRF), The Alper Research
Program for Environmental Genomics of the UCLA Jonsson Comprehensive Cancer Center (ARPEG of the UCLA JCCC), NHS Executive London (NHSE-LRO), Responsive Funding Programme (RFP), Research and
Development (R and D), National Institute of Environmental Health Services (NIEHS), National Cancer Institute (NCI or NIDA), National Institutes of Health (NIH), Department of Health and Human Services
(DHHS), University of California at Los Angeles Jonsson Cancer Center Foundation (UCLICCF), The Weissman Fund (WF), Head and Neck Squamous Cell Carcinoma (HNSCC), Nasopharyngeal Cancer (NPC),
Marijuana (MJ), Socioeconomic Status (SES), Family History (FH), Oral Squamous Cell Carcinoma (Oral SCC)

*All comparisons are to never users unless specified otherwise

TWe extracted adjusted risk ratio for these studies to use in the meta-analysis

FAll studies used structured questionnaire to assess MJ exposure
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eTable 3. Studies that examined exposure to marijuana and development of urogenital cancer

Study Study Sample Age Average MJ Confounders Adjustment Outcome Follow- Study Results Risk of Bias Funding
Year Population Size (years) exposure/ % and baseline Examined up source
Design MJ only variables
users

Thomas Cohort 34,000 Mean: Not 1.Age Inadequate Bladder Median: | ¢ Among MIJ users, 0.3% (89 cases) Moderate None

2015% members Cases, 58 specified/ 2.Race cancer 8.9 years | developed bladder cancer compared to

Prospective from CMHS 48,050 14% 3.Ethnicity 0.4% (190 men) of non-smokers (P <
Controls (11,491/82,0 | 4.BMI .001).
50) * Smoking MJ among MJ-only users was

associated with a 45% reduction in
bladder cancer (HR=0.55, 95% Cl 0.31-
1.00, p=0.048) after adjusting for
baseline variables.

Lacson TGCT cases 163 Mean: Not 1.Age Adequate TGCT 7 years * Ever use of smoked MJ was associated Moderate NCI
2012% and controls Cases, 26.5% 3.6 specified, 2.Race (1987- with increased risk of TGCT (OR=1.94,
Case- 292 Not specified | 3.Ethnicity 1994) 95% Cl 1.02-3.68) after adjusting for

control t controls 4.Education key confounders and baseline variables.
5. Hx of e Current MJ smoking was not
cryptorchidism associated with increased risk of TGCT
6.Cocaine (OR=1.38, 95% Cl 0.67-2.87) while it
7.Amyl nitrite was associated with past MJ use
(OR=2.28, 95% Cl 1.17-4.43) after
adjusting for key confounders and
baseline variables.
* Smoking MJ for <10 years was
associated with increased risk of TGCT
(OR=2.09, 95% CI 1.09-3.98), while it
was not associated with 210 years of MJ
use (OR=1.51, 95%Cl: 0.66—3.47) after
adjusting for key confounders and
baseline variables.

Trabert TGCT cases 187 Median: Not 1.Age Adequate TGCT 6 years e Ever use of smoked MJ was not Moderate The
20114 and controls Cases, 33.5 specified/ 2.Race (1990- associated with increased risk of TGCT Universit
Case- 148 Not specified | 3.Hx of 1996) (OR=0.7, 95% CI 0.4-1.1) after adjusting y of

control T controls cryptorchidism for key confounders and baseline Texas,
4.Tobacco variables. NCI
5.Alcohol * Smoking MJ for < or > ten years was

not associated with increased risk of
TGCT [(OR=0.6, 95% CI 0.3-1.0),
(OR=1.2, 95% CI 0.6-2.8)] after
adjusting for key confounders and
baseline variables.

® Smoking MJ was associated with
increased risk of TGCT in frequent MJ
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users (daily > 1 per day) (OR=2.2; 95%
Cl, 1.0-5.1) after adjusting for key
confounders and baseline variables.

Daling TGCT cases 369 Range: Not 1.Age Adequate TGCT 7 years e Ever use of smoked MJ was associated Moderate NIH,
2009% and cancer- Cases, 18-44 specified/ 2.Hx of (1999- with increased risk of TGCT (OR=1.3, FHCRC
Case- free controls 979 Not specified | cryptorchidism 2006) 95% Cl 1.0-1.8) after adjusting for key
control T controls 3.Tobacco confounders and baseline variables.
4.Alcohol e Current MJ smoking was associated
with increased risk of TGCT (OR=1.7,
95% Cl 1.1-2.5) while it was not
associated with past MJ use (OR=1.2,
95% Cl 0.9-1.7) after adjusting for key
confounders and baseline variables.
* Smoking MJ for < or > ten years was
associated with increased risk of TGCT
[(OR=1.8, 95% Cl 1.0-3.3), (OR=1.6, 95%
Cl 1.1-2.5)] after adjusting for key
confounders and baseline variables.
Chacko TCC cases 52 Cases, Mean: 48.0+ 69.7 1.Age Adequate TCC N/A ¢ Smoking MJ among MJ-only smokers Low GCC
2006 and cancer- 104 51.5 joint-years/ 2.Agent orange was associated with increased risk of
Case- free controls controls 11.6% (6/52) | 3.Radiation TCC (OR=3.3) after multivariate
control 4.Dye adjustment for key confounders.
* Ever use of smoked MJ was associated
with increased risk of TCC (OR=3.4)
after multivariate adjustment for key
confounders.
¢ Smoking MJ remained statistically
significantly associated with TCC (P
trend 0.01) by increasing joint-years of
MJ use after multivariate adjusting for
key confounders.

Sidney Participants Mean: Not 1.Age Adequate 1.Prostate Mean: e Ever use of smoked MJ among MJ- Moderate NIDA,
1997% from KPMCP- | 64,855 33 specified/ 2.Race cancer 8.6 years | only smokers was associated with NCI,
Retrospecti NC 40.1% 3.Education 2.Cervical increased risk of prostate cancer ABMRF
ve § (10,710/26,7 | 4.Tobacco cancer (RR=3.1, 95% Cl 1.0-9.5) and with a

33) 5.Alcohol nearly significant increased risk of

cervical cancer (RR=1.4, 95% Cl 1.0-2.1)
compared to non-MJ and non-tobacco
smokers after adjusting for alcohol and
baseline variables.

e Ever use of smoked MJ among MJ-
only smokers was associated with a
non-significant increased risk of invasive
cervical cancer (RR=2.4, 95% C| 0.8-6.7)
after adjusting for alcohol and baseline
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variables.

e Current MJ smoking was associated
with increased risk of prostate cancer
(RR=4.7, 95% Cl 1.4-15.5) and a nearly
significant increased risk of cervical
cancer (RR=1.6, 95% Cl 1.0-2.5).

Maden
1993%
Case-

control

Penile cancer
cases and
cancer-free
controls

110
Cases,

355
controls

<50 ->65

Not
specified/
Not specified

1.Age
2.Tobacco
3.Alcohol
4.4 sexual
partners

Adequate

1.Penile
cancer

11 years
(1979-
1990)

e Ever use of smoked MJ was not
associated with increased risk of penile
cancer (OR=1.5, 95% Cl 0.7-3.2) after
adjusting for key confounders and
baseline variables.

e Smoking > 50 times MJ was not
associated with increased risk of penile
cancer (OR=1, 95% CI 0.3-3.6) after
adjusting for alcohol consumption and
number of sexual partner.

Moderate

NCI, NIH

National Cancer Institute (NCI), The Fred Hutchinson Cancer Research Center (FHCRC), The Georgia Cancer Coalition (GCC), The US National Institute on Drug Abuse (NIDA), The Alcoholic Beverage Medical
Research Foundation (ABMRF), Transitional Cell Carcinoma (TCC), Marijuana (MJ), Testicular Germ Cell Tumor (TGCT), California Men’s Health Study (CMHS), Kaiser Permanente Medical Care Program of

Northern California (KPMCP-NC), Body Mass Index (BMI), National Institutes of Health (NIH)

*All comparisons are to never users unless specified otherwise
TWe extracted adjusted risk ratio for these studies to use in the meta-analysis
FAll studies used structured questionnaire to assess MJ exposure
§ Not specified route of exposure
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eTable 4. Studies that examined exposure to marijuana and development of other cancers

Study Study Sample Age Average MJ Confounders Adjustment Outcome Follow- Study Results Risk of Bias ~ Funding
Year Population Size (years) exposure/ % and baseline Examined up source
Design of MJ only variables
users
Chao?, Men 1335 33.8 Not 1.Age Adequate KS (1984- * Recent (last 6 months) and prior (last Moderate NIDA
2009, participants specified/ 2.Education 1985), 5 years) smoking of MJ was not
Prospective | with HIV- Not specified | 3.Tobacco (1987- associated with increased risk of KS
t 1/HHV-8 4.Alcohol 1991), [(HR=1.0, 95% CI 0.79-1.28), (HR=1.25,
infection 5.# Male sexual (2001- 95% Cl 0.87-1.79)] after adjusting for
from MACS partners 2003) key confounders and baseline variables.
6.# Lifetime ¢ Smoking MJ >weekly was associated
sexual partners with increased risk of KS (HR=1.52, 95%
7.Anal Cl (0.99-2.32) in the 5 years lagged
intercourse analysis after adjusting for key
8.Condom confounders and baseline variables.
9.Antiretroviral * Frequent smoking MJ 5 years prior
therapy was not associated with increased risk
10.CD4 cell of KS (HR=1.33 (0.94-1.89).
count
11.STD
Efrid*®, Participants 133,811 Mean: Not 1.Gender Inadequate MPAG Mean: * Smoking MJ was associated with Moderate NCI
2004, from KPMCP- 62.2+ specified/ 2.Race 13.2+ increased risk of MPAG among
Prospective | NC 13.5 Not specified | 3.Education 6.7 individuals who smoked MJ >once a
4.Pipes month, (RR=2.8, 95% Cl 1.3-6.2,
5.Tobacco p=0.01) after adjusting for key
6.Alcohol confounders and baseline variables.
7.Coffee * Smoking MJ was associated with
increased risk of MPAG among
individuals who smoked MJ weekly (RR
=3.2,95% Cl = 1.1-9.2) and monthly
(RR =3.6,95% Cl = 1.3-10.2).
Holly*, Participants 1,281 Median: Not 1.Age Inadequate NHL 7 years * Smoking MJ was not associated with High NCI, NIH
1999, Case- | from NCCC Cases, 58.3 specified/ 2.Gender (1988- increased risk of NHL among individuals
control 2,095 Not specified | 3.County of 1995) who smoked MJ > 1000 times, [(Men:
controls residence OR=0.49, 95% CI 0.31-0.78), (Women:
OR=0.71, 95% Cl 0.34-1.5)] after
adjusting for age.
* Smoking MJ was not associated with
increased risk of NHL among individuals
who smoked MJ > 40 times (OR=0.57,
95% Cl 0.44-0.74) after adjusting for
age, education, and sex.
Sidney?, Participants Mean: Not 1.Age Adequate Colorectal Mean: e Ever use of smoked MJ among MJ- Moderate NIDA,
1997, from KPMCP- | 64,855 33 specified/ 2.Race cancer 8.6 years | only smokers was not associated with NCI,
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Retrospecti | NC 40.1% 3.Education Melanoma increased risk of colorectal cancer ABMRF
vet (10,710/26,7 4.Tobacco Breast [(men: RR=0.7, 95% Cl 0.2-2.1),
33) 5.Alcohol cancer (women: RR=0.3, 95% ClI 0.0-2.5)]
compared to non-MJ and non-tobacco
smokers after adjusting for alcohol and
baseline variables.
¢ Ever use of smoked MJ among MJ-
only smokers was not associated with
increased risk of melanoma [(men:
RR=0.5, 95% Cl 0.2-1.3), (women:
RR=1.0, 95% Cl 0.4-2.3)] compared to
non-MJ and non-tobacco smokers after
adjusting for alcohol and baseline
variables.
¢ Ever use of smoked MJ among MJ-
only smokers was not associated with
increased risk of breast cancer (RR=0.8,
95% Cl 0.5-1.3) compared to non-MJ
and non-tobacco smokers after
adjusting for alcohol and baseline
variables.

National Cancer Institute (NCI), The National Institute on Drug Abuse (NIDA), The Alcoholic Beverage Medical Research Foundation (ABMRF), National Institutes of Health (NIH), Kaposi’s Sarcoma (KS), Non-
Hodgkin's Lymphoma (NHL), Malignant Primary Adult-onset Glioma (MPAG), Multicenter AIDS Cohort Study (MACS), Northern California Cancer center (NCCC), Sexually Transmitted Disease (STD), Kaiser
Permanente Medical Care Program of Northern California (KPMCP-NC), Marijuana (MJ)

*All comparisons are to never users unless specified otherwise

*TNot specified route of exposure

FAll studies used structured questionnaire to assess MJ exposure

© 2019 Ghasemiesfe M et al. JAMA Network Open.

17



eAppendix 4. QUALITY ASSESSMENT CRITERIA AND RISK OF BIAS ASSESSMENT

Observational studies: criteria based on the Newcastle-Ottawa scale
Representativeness of the exposed cohort

1 = truly representative of the average patient in the community

1 = somewhat representative of the average patient in the community

0 = selected group of users (e.g., nurses, volunteers)

0 = no description of the derivation of the cohort

Selection of the non-exposed cohort Enter 0 or 1:

1 = drawn from the same community as the exposed cohort

0 = drawn from a different source

0 = no description of the derivation of the non-exposed cohort
Ascertainment of exposure Enter 0 or 1:

1 = biological test (e.g., blood/urine)

1 = structured interview

1 = written self-report that characterizes dose (current or cumulative)

0 = written self-report without quantification of exposure

0 = no description

Precision of Exposure Dose Ascertainment

1 =amount and time

0 = no information about amount and time

Ascertainment of exposure done prospectively or retrospectively

1 = Prospectively

0 = Retrospectively

Demonstration that outcome of interest was not present at start of study, or baseline assessment
1=vyes

0=no

Adjustment for confounding (rendering comparability of cohorts on the basis of the design or analysis)
1 = study accounts/controls for some confounders

2 = complete adjustment for confounders and all relevant baseline characteristics.
0 = no adjustment for potential confounders

Assessment of outcome Enter 0 or 1:

1 = objective measure

1 = validated self-report measures

0 = no information or non-validated measures

Was follow-up long enough for outcomes to occur?

1 = yes (need to define adequate follow-up period for outcome of interest)
O0=no

Adequacy of follow-up of cohorts Enter 0 or 1:

1 = complete follow-up; all subjects accounted for.

1 = subjects lost to follow-up unlikely to introduce bias; small number (less than 20 %) lost, or description was
provided of those lost.

0 = follow-up rate < 80% and no description of those lost.

0 = no statement

© 2019 Ghasemiesfe M et al. JAMA Network Open.
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Case Control Studies: Observational studies: criteria based on the Newcastle-Ottawa scale
Selection

1) Is the case definition adequate?

a) yes, with independent validation

b) yes, e.g. record linkage or based on self-reports

c) no description

2) Representativeness of the cases

a) consecutive or obviously representative series of cases
b) potential for selection biases or not stated

3) Selection of Controls

a) community controls

b) hospital controls

c) no description

4) Definition of Controls

a) no history of disease (endpoint)

b) no description of source

Comparability

1) Comparability of cases and controls on the basis of the design or analysis
a) study controls for tobacco

b) study controls for any additional factors (socioeconomic and socio-demographic factors, relevant baseline factors for
outcome of interest)

Exposure

1) Ascertainment of exposure

a) secure record (e.g. surgical records)

b) structured interview where blind to case/control status
c) interview not blinded to case/control status

d) written self-report or medical record only

e) no description

2) Same method of ascertainment for cases and controls
a) yes

b) no

3) Non-Response rate

a) same rate for both groups

b) non-respondents described

c) rate different and no designation

© 2019 Ghasemiesfe M et al. JAMA Network Open.
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Clinical Trials: Criteria based on the Cochrane risk of bias tool

Domain
Random sequence generation

Allocation concealment

Blinding of participants and personnel.

Assessments should be made for each
main outcome (or class of outcomes).

Blinding of outcome assessment.
Assessments should be made for each
main outcome (or class of outcomes).

Incomplete outcome data.

Assessments should be made for each

main outcome (or class of outcomes).

Selective reporting

Other sources of bias

Support for judgement

Describe the method used to generate the allocation
sequence in sufficient detail to allow an assessment of
whether it should produce comparable groups.
Describe the method used to conceal the allocation
sequence in sufficient detail to determine whether
intervention allocations could have been foreseen in
advance of, or during, enrolment.

Describe all measures used, if any,

to blind study participants and

personnel from knowledge of which

intervention a participant received.

Provide any information relating to

whether the intended blinding was

effective.

Describe all measures used, if any, to blind outcome
assessors from knowledge of which intervention a
participant received. Provide any information relating to
whether the intended blinding was effective.

Describe the completeness of outcome data for each
main outcome, including attrition and exclusions from
the analysis. State whether attrition and exclusions were
reported, the numbers in each intervention group
(compared with total randomized participants), reasons
for attrition/exclusions where reported, and any re-
inclusions in analyses performed by the review authors.
State how the possibility of selective outcome reporting
was examined by the review authors, and what was
found.

State any important concerns about bias not addressed in
the other domains in the tool.

© 2019 Ghasemiesfe M et al. JAMA Network Open.
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eTable 5. Risk of Bias Assessment in Cohort and Cross-sectional Studies

Criterion Chao et al, 2009 (47) Callaghan et al, 2013 (25) Thomas et al, 2015 (41)
(prospective) (prospective) (prospective)

Representative- 1 — Participants from an ongoing 1 — Participants from Swedish male 1 — Participants recruited from

ness of the longitudinal cohort study conscripts born and military service, ongoing cohort of the California Men’

exposed cohort (Multicenter AIDS Cohort Study the Swedish Patient Register, the s Health Study (CMHS)

(MACS))

National Cause-of-Death Register, the
Swedish Total Population Register

Selection of the

1 - Unexposed selected from same

1 - Unexposed selected from same

1 - Unexposed selected from same

nonexposed cohort cohort cohort

Cohort

Ascertainment of | 1-— Structured questionnaire used 0 - self-report without adequate 1 — Structured questionnaire used to
Exposure to ascertain exposure quantification ascertain exposure

Precision of

1 - Conducted sampling in 3

1 — Participants filled a questionnaire

1 — Participants filled a questionnaire

Exposure stages. Every 6 months, the menin | on ever versus never use of marijuana | on the number of times of cannabis
Dose the MACS filled a questionnaire on | in lifetime, and lifetime frequency of use (none, 1 or 2 times, 3-10 times,
Ascertainment frequency of substance use: no marijuana use. Users were categorized | 11-99 times, 100-499 times, or >500
use (0, reference), monthly or less based on lifetime marijuana use as: times). Cannabis users were
frequent use (12), and weekly or never (reference group), once, 2—4 characterized as non-use or any use.
more frequent use (52) and also times, 5-10 times, 11-50 times, and
complete a physical examination. more than 50 times (a category
defined as
“heavy” use).
Ascertainment of | 1-Prospectively assessed 1 - Prospectively assessed 1-Prospectively assessed

exposure done
prospectively or
retrospectively

Demonstration
that outcome
of interest was
not present at
start of study,
or baseline
assessment

1 — Malignancy (Kaposi’s Sarcoma
(KS) in HIV- and HHV-8-coinfected
homosexual men) outcomes are

continuously monitored in MACS.

1 - Lung cancer or mortality from lung
cancer were the outcomes of interest.

1 — Participants were excluded if they
had a history of bladder cancer which
was either self-reported or obtained

from Kaiser Permanente Surveillance.

Adjustment for
Confounding

1 - Adjusted for age, college
education, study center, alcohol
use, tobacco smoking, number of
male sexual partners since the last
study visit, lifetime number of
sexual partners, receptive anal
intercourse and condom use,
antiretroviral therapy, CD4 cell
count, and sexually transmitted
infection score.

1 — Adjusted for tobacco use, alcohol
use, respiratory conditions, and
socioeconomic status.

0 — Adjusted for age, race, ethnicity,
and BMI. Result was reported on
cannabis-only smokers.

Assessment of
outcome

1- KS was identified by
morphology code 9140.3.

1 - Lung cancer outcomes were
identified with ICD-8/9/10, ICD-8/9,
162.x, ICD-10, C33.x or C34.x codes

1 - Cancer case ascertainment is
expected to be highly valid as the
Kaiser Permanente cancer registries
fulfill the reporting requirements for
the State of California Cancer Registry
and the

National Cancer Institute SEER
program.

© 2019 Ghasemiesfe M et al. JAMA Network Open.
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Was follow-up
long

enough for
outcomes

to occur?

1 - Follow up period of 18 years

1 - Follow up period of 40 years

1 - Follow up period of 8.9 years

Adequacy of
follow-up
of cohorts

1-Adequate f/u

1-Adequate f/u

1-Adequate f/u

Comments on
study
quality

Moderate ROB — There was
inadequate description of
quantification of marijuana use
and inadequate description of
analysis. There was adequate
adjustment for key confounders
however results were not reported
on marijuana-only users.

High ROB - There was adequate
adjustment for key confounders. Large
sample of users but very small sample
of marijuana-only users. Lifetime
exposure assessment, with results
reported based on level of exposure,
but exposure levels were minimal.
Results were not reported on
marijuana-only users and there was
one-time assessment of marijuana
use, with cancer assessment 40 years
later.

Moderate ROB — There was adequate
assessment of marijuana exposure.
Results were classified based on
different level of exposure and also
reported on cannabis-only smokers.
However, there was inadequate
adjustment for key confounders (e.g.,
occupational exposure, medications
like pioglitazone) and one-time
assessment of marijuana exposure.
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eTable 5. Risk of Bias Assessment in Cohort and Cross-sectional Studies (continued)

Criterion Efrid et al, 2004 (48) Sidney et al, 1997 (26) Han et al, 2010 (32)

(prospective) (retrospective) (cross-sectional)
Representative- 1 — Participants were volunteers 1 - Participants were volunteers from 1 - Participants from National
ness of the from Kaiser Permanente Medical Kaiser Permanente Medical Care Surveys on Drug Use and Health
exposed cohort Care Program of Northern Program members (KPMCP) (NSDUH) (2005-2007)

California (KPMCP-NC)

Selection of the

1 - Unexposed selected from

1 - Unexposed selected from same

1 - Unexposed selected from same

nonexposed same cohort cohort cohort

Cohort

Ascertainment of 1 — Structured questionnaire 1 — Structured questionnaire used to 1 — Structured questionnaire used to
Exposure used to ascertain exposure ascertain exposure ascertain exposure

Precision of

1 — Participants filled a

1 — Participants filled a questionnaire

1 — Duration of use of any illicit drugs

Exposure guestionnaire on ever versus on if they were current marijuana was measured from the earliest age
Dose never use of marijuana. Users smokers (smoking currently and more at initiation to the latest age at last
Ascertainment were categorized based on the than six times ever), former marijuana use of any illicit drug (never used, < 1
frequency of marijuana use as: smokers (denial year, 2-10 years, or 11 years or
never (reference group) and ever | of current smoking but admission to more).
users (less than once a month or having smoked more than six times
at least once a month) ever), or nonsmokers (never smoking)
Ascertainment of 1-Prospectively assessed 0 — Retrospectively assessed 0 — Retrospectively assessed
exposure done
prospectively or
retrospectively
Demonstration 1 - Participants had no prior 1 - Participants excluded if they had 0-N/A
that outcome history of benign or malignant cancer subsequent to or within one
of interest was brain tumors (International year prior to the date of HIV/AIDS
not present at Classification of Diseases, 9th diagnosis.
start of study, revision (ICD-9) [32]: 191.X,
or baseline 192.1,194.3,194.4, 225.2, 227 .3,
assessment 227.4,237.0,237.1, 237.5,
237.6).
Adjustment for 0 — Adjusted for cigars, pipes, sex, | 0— Adjusted for age, race, education, 1 — Adjusted for durations of non-
Confounding race, alcohol, education, and alcohol use, and tobacco cigarette medical use of pain relievers,
coffee, as of baseline smoking. tranquilizers, stimulants, and
guestionnaire. sedatives, duration of alcohol use,
duration of tobacco use, daily
cigarette smoking history, and other
potential confounding factors (age,
gender, race/ ethnicity, education,
health insurance status, and family
income).
Assessment of 1- Primary malignant glioma were | 1- Incident cancers were determined 0 — No description
outcome identified by International from

Classification of Diseases for
Oncology (ICD-0): 938X/3-
948X/3).

computerized databases of confirmed
cancer cases maintained by the
Northern California Cancer Center and
from the Kaiser Permanente Northern
California Regional Cancer Registry.
Cancer cases were categorized
according to ICD-9 codes.
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Was follow-up
long

1 - Follow up period of 13.2 years

1 - Follow up period of 8.6 years

N/A
cross-sectional

enough for

outcomes

to occur?

Adequacy of 1-Adequate f/u 1-Adequate f/u N/A

follow-up cross-sectional

of cohorts

Comments on Moderate ROB — Marijuana use Moderate ROB — Marijuana use was High ROB - Lung cancer diagnosis
study was not quantified and there was | not quantified. There was inadequate was self-reported. Unclear
quality no description on data collection adjustment for key confounders (e.g. assessment of outcome results. It

of marijuana use. There was
inadequate adjustment for key
confounders (e.g. history of
radiation exposure, history of
cancer, family history of cancer).
Results were not reported on
marijuana-only users.

family history of cancer, HPV and other
virus infection, genetic syndromes).
There was low level of marijuana
exposure with limited years of follow
up.

was also unclear if outcome of
interest was present at baseline
assessment. Marijuana use was
quantified. Results were not reported
on marijuana-only users. Inadequate
adjustment for key confounders (e.g.,
occupational exposure).
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eTable 6. Risk of Bias in Case-Control Studies

Criteria Liang et al, 2009 (34) Aldington et al, 2008 (lung) Zhang et al, 2015 (29)
(27)
Is the case 1 - Defined based on 1 — Defined based on clinical- 1 — Defined based on histological
definition pathological examination only diagnoses and examination
adequate? histopathological examination
Representativeness | 1 — Cases were patients 1 — Cases were patients with 1 — Cases were patients

of the cases

with primary incident lung
cancer (no more than 6
months before the time of
patient contact)

lung cancer (no lung
metastasis from a distant
primary, or a histological
diagnosis of carcinoid or
melanoma)

with primary incident lung cancer,
pooled from 6 studies

Selection of 1 — Community controls 1 — Community controls 0 - Unclear
Controls
Definition of 0 — Inadequate description 1 — Adequate description to 0 — Inadequate description to
Controls to confirm that controls had | confirm that controls had no confirm that controls had no
no history of disease history of outcome of interest | history of disease
Comparability of 1 — Matched to cases on age | 1 - Unclear comparability of 1 — Adjusted within studies for age,

cases and controls
based on the
design or analysis

(+ 3 years), gender, and
town of residence. Results
were adjusted for age and
gender, covariates such as
race, education, HPV16
serology, family history of
cancer, smoking pack-years,
and average alcohol drinks
per week.

cases and controls based on
the design/analysis (matched
for + 5 years age and district
health boards). Results were
adjusted for age, pack-years of
cigarette smoking, sex,
ethnicity, family history of lung
cancer.

sex, race, education, and tobacco
smoking (never vs. ever) and pack-
years of tobacco.

Ascertainment of
exposure

1 — Used questionnaire (self-
reported) to ascertain
exposure

1 — Used questionnaire (self-
reported) to ascertain
exposure

1 — Used questionnaire (self-
reported) to ascertain exposure

Same method of
ascertainment for
cases and controls

1 - Same method used

1 - Same method used

1 - Same method used

Non-Response rate

0 — No description

0 — No description

0 — No description

Comment:

Moderate ROB — Results
were not reported on
marijuana-only smokers and
ascertainment of exposure
limited by recall bias.
Marijuana use was
quantified. Results were
reported based on different
level of exposure.

Moderate ROB — Non-biased
selection of cases and controls.
Adequate marijuana exposure.
Results were not reported on
marijuana-only smokers.
Marijuana use was quantified.
Results were reported based
on different level of exposure.
No information on exact
duration of use in case and
control subjects.
Ascertainment of exposure
limited by recall bias.

High ROB — Unclear details of
individual studies. Inadequate
information on pooling. Limited
number of marijuana-only users.
Inadequate description of control
selection and inadequate
description to confirm that controls
had no history of disease. No
adjustment for occupation, family
history of cancer.
Inclusion/exclusion criteria unclear.
Ascertainment of exposure limited
by recall bias.
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eTable 6. Risk of Bias in Case-Control Studies (continued)

Criterion Berthiller et al, 2008 (30) Voiron et al, 2006 (31) Hashibe et al, 2006 (28)

Is the case 1 — Defined based on 1 — Defined based on histologic 1 — Defined based on histologic
definition histologic, cytologic or or cytology or radiologic or radiologic examination
adequate? radiologic examination examination

Representativeness | 1 — Cases were patients 1 — Cases were patients 1 — Cases were patients

of the cases

with hospital enrolled primary
incident lung cancer

with hospital enrolled primary
incident lung cancer

with new incident lung cancer
or upper aerodigestive tract
cancer

Selection of
Controls

1 - Hospital controls

1 - Hospital controls

1 — Community controls

Definition of

1 — Adequate description to

1 — Adequate description to

1 — Adequate description to

Controls confirm that controls had no confirm that controls had no confirm that controls had no
history of outcome of interest | history of outcome of interest history of outcome of interest
Comparability of 1 - Matched to cases on case 1 — Adjusted for age, tobacco 1 — Matched to cases on age

cases and controls
based on the
design or analysis

on age, sex, and place of
residence and results were
adjusted for country, age,
tobacco smoking, and
occupational exposure.

smoking, and occupational
Exposure.

decade, gender, and
residential neighborhood and
results were adjusted for age,
gender, race/ethnicity,
education, drink-years,
tobacco use (ever/never), and
pack-years.

Ascertainment of
exposure

1 - Used questionnaire (self-
reported) to ascertain
exposure

1 - Used questionnaire (self-
reported) to ascertain exposure

1 - Face-to-face interviews to
ascertain exposure

Same method of
ascertainment for
cases and controls

1 - Same method used

1 - Same method used

1 - Same method used

Non-Response rate

0 — No description

0 — No description

0 — No description

Comment:

High ROB - Clear how cases
defined, no information on
exposure dose and duration
collected in one of the pooled
case-control studies, missing
data were considered

as never smokers of cannabis,
no definition of ever or
former smokers. No
adjustment for medical
history, family history of
cancer. Results were not
reported on marijuana-only
smokers. Ascertainment of
exposure is limited by recall
bias.

High ROB - None of participants
were current marijuana users.
No information on exposure
dose and duration of use in case
and control subjects. Inadequate
information on measures of
marijuana exposure. No
adjustment for
sociodemographic factors, diet,
environmental factors, medical
history, and family history of
cancer. Results were not
reported on marijuana-only
smokers. Ascertainment of
exposure limited by recall bias.

Moderate ROB — Results were
not reported on marijuana-
only smokers and
ascertainment of exposure
limited by recall bias.
Marijuana use was quantified.
Results were reported based
on different level of exposure.
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eTable 6. Risk of Bias in Case-Control Studies (continued)

Criteria Lacson et al, 2012 Trabert et al, 2011 (43) | Feng et al, 2009 (40) Maden et al, 1993
(42) (46)
Is the case 1 — Defined based 1 — Defined based on 1 — Identified by 1 - Defined based on
definition on histological histological clinicians in the histological
adequate? examination examination oncology and examination
radiotherapy
departments
Representativeness | 1 — Cases were men 1 — Cases were men 1 — Cases were patients 1 - Cases were men

of the cases

with diagnosed
testicular germ cell
tumor (TGCT)

with incident primary
TGCT

with nasopharyngeal
cancer (NPC)

with diagnosed
Penile cancer

Selection of
Controls

1 - Community
controls

1 — Community controls

1 - Community and
hospital controls

1 - Community
controls

Definition of

0 — Inadequate

0 — Inadequate

1 - Adequate

1 - Adequate

Controls description to confirm | description to confirm description to confirm description to
that controls had no that controls had no that controls had no confirm that controls
history of outcome of | history of outcome of history of outcome of had no history of
interest interest interest outcome of interest
Comparability of 1 — Matched to cases 0 — Matched to cases 1 —Matched to cases on | 1-— Matched to cases

cases and controls
based on the
design or analysis

on date of birth
(within 3 years), race,
ethnicity, and
neighborhood of
residence at the time
of diagnosis and
results were adjusted
for education,
religiosity, history of

on age and race and
results were adjusted
for age, race, prior
cryptorchidism,
cigarette smoking and
alcohol intake.

center, age, sex, and
childhood household
type (urban/rural).
Analyses were stratified
by sex and center and
adjusted for age, SES
measures, associated
dietary factors, and
cigarettes smoked per

on age and date of
diagnosis and results
were adjusted for
age, alcohol
consumption,
cigarette smoking
(never, former, or
current), and
number of sexual

cryptorchidism, ever day. partners.
use of cocaine, and
ever use of amyl
nitrite.
Ascertainment of 1 - Used 1 - Used questionnaire | 1—Used questionnaire 1 - Used
exposure questionnaire (self- (self-reported) to (self-reported) to guestionnaire (self-

reported) to ascertain
exposure

ascertain exposure

ascertain exposure

reported) to
ascertain exposure

Same method of
ascertainment for
cases and controls

1 - Same method
used

1 — Same method used

1 - Same method used

1 - Same method
used

Non-Response rate

0 — No description

0 — No description

1-10% (primary reason

1-44.7% of cases

was old age) and 29.7% of
controls
Comment: Moderate ROB — Moderate ROB — Moderate ROB — Results | Moderate ROB —
Inadequate Marijuana use was not | were not reported on Inadequate

measurement of total
marijuana exposure.
Results were not
reported on
marijuana-only
smokers. Good
selection of cases and

quantified. Inadequate
measurement for total
marijuana exposure.
Results were not
reported on marijuana-
only smokers.
Ascertainment of

marijuana-only smokers.
The selection of cases
and controls had
potential bias.
Inconsistent adjustment
for important
confounders. No

measurement for
total marijuana
exposure. Results
were not reported
on marijuana-only
smokers.
Ascertainment of
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controls and good exposure limited by adjustment for exposure limited by
ascertainment of recall bias. recreational drug use, recall bias.
baseline data. occupational exposure,
Ascertainment of or alcohol.
exposure limited by Ascertainment of
recall bias. exposure limited by
recall bias.
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eTable 6. Risk of Bias in Case-Control Studies (continued)

Criterion Daling et al, 2009 (44) Aldington et al, 2008 (H&N) Llewellyn et al, 2004-(AA) (39)
(35)
Is the case 1 - Defined based on 1 — Identified from hospital 1 — Identified by accessing the
definition Oncology, topography and | databases and the New Zealand | Thames Cancer Registry (TCR)
adequate? histology examination Cancer Registry database (with pathological
confirmation)
Representativeness | 1 — Cases were patients 1 — Cases were patients with 1 — Cases were young patients

of the cases

with invasive testicular
germ cell tumor (TGCT)

confirmed prevalent or incident
head and neck cancer (no
metastasis from a distant
primary other than head and
neck or a histologic diagnosis of
carcinoid, melanoma, or
adenocystic carcinomas)

with diagnosed squamous cell
carcinoma (no salivary glands,
nasopharynx and hypopharynx
cancer)

Selection of

1 - Community controls

1 - Community controls

1 - Community controls

Controls

Definition of 1 — Adequate description 1 — Adequate description to 1 — Adequate description to

Controls to confirm that controls confirm that controls had no confirm that controls had no
had no history of outcome | history of outcome of interest history of outcome of interest
of interest

Comparability of 1 - Matched to cases in 1 — Matched to cases in five- 1 — Matched to cases on sex,

cases and controls
based on the
design or analysis

five-year age groups, and
within the same three
counties. Results were
adjusted for age, reference
year, alcohol use, current
smoking, and history of
cryptorchidism.

year age groups to the expected
national incidence of head and
neck cancer and district health
boards to increase the study
efficiency and results were
adjusted for age, sex, ethnicity
alcohol consumption, income,
and pack years of cigarette
smoking.

area of

residence and age (within 2
year). Adjustments made for
tobacco and alcohol
consumption.

Ascertainment of
exposure

1 - Used questionnaire
(self-reported) to ascertain
exposure

1 — Used questionnaire (self-
reported) to ascertain exposure

1 — Used questionnaire (self-
reported) to ascertain exposure

Same method of
ascertainment for
cases and controls

1 - Same method used

1 - Same method used

1 - Same method used

Non-Response rate

0-32.5% in cases and
47.8% in controls

0-24% in cases and 34% in
controls

0 — No description (any patients
found to be deceased or those
who had moved overseas were
excluded)

Comment:

Moderate ROB - No
information on exposure
dose and inadequate
quantification of lifelong
marijuana exposure.
Results were not reported
on marijuana-only
smokers. No definition of
ever, current or former
smokers. Ascertainment of
exposure limited by recall
bias.

Moderate ROB — Results were
not reported on marijuana-only
smokers. Adequate information
on exposure dose and duration
of use. Marijuana use was
quantified, and results reported
on different level of exposure
and duration of use. Baseline
characteristics and key
confounders adjusted for in the
analysis. Ascertainment of
exposure limited by recall bias.

High ROB — No description on
quantification of marijuana use.
Inadequate information to
confirm if cases or controls
comparable. No adjustment for
sociodemographic factors, diet,
environmental factors including
exposure to environmental
smoke, medical history (selected
chronic diseases), and family
history of cancer. Results were
not reported on marijuana-only
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smokers.
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eTable 6. Risk of Bias in Case-Control Studies

(continued)

Criterion Gillison et al, 2008 (33) Chacko et al, 2006 (45) Llewellyn et al, 2004-(RF) (38)

Is the case 1 — Defined based on 0 — No description 1 — Identified by participating
definition histologic examination consultants in their respective units
adequate?

Representativeness | 1 — Cases were patients 1 — Cases were patients with 1 — Cases were young patients

of the cases

with newly diagnosed
HNSCC at the outpatient
otolaryngology clinic of the
Johns Hopkins Hospital
(oral cavity, paranasal
sinus, pharynx, or larynx or
an unknown primary
HNSCC)

transitional cell carcinoma of
the
bladder

with diagnosed SCC of the lip, intra-
oral sites and oropharynx/tonsil (no
salivary glands, nasopharynx and
hypopharynx cancer)

Selection of
Controls

1 — Community controls (as
an outpatient for any
benign condition at the
same otolaryngology clinic)

1 — Community controls
(population of men aged 60
and younger presenting to the
urology clinic for other
complaints)

1 — Community controls

Definition of

1 - Adequate description

1 - Adequate description to

1 — Adequate description to confirm

Controls to confirm that controls confirm that controls had no that controls had no history of
had no history of outcome | history of outcome of interest | outcome of interest
of interest

Comparability of 1 — Matched to cases on 1 — Matched to cases on age 0 — Matched for sex, area of

cases and controls
based on the
design or analysis

sex, age (5-year intervals)
and race. Results were
adjusted for race, tobacco
use, alcohol use, tooth loss,
frequency of tooth
brushing, and number of
oral sex partners.

(date of birth within 12
months). Results adjusted for
other potential risk factors,
including agent orange
exposure, radiation exposure,
and dye exposure.

residence and within 2 years of the
cases’ age and results were
adjusted for tobacco and alcohol
consumption.

Ascertainment of
exposure

1 - Used questionnaire
(self-reported) to ascertain
exposure

1 - Used questionnaire (self-
reported) to ascertain
exposure

1 — Used questionnaire (self-
reported) to ascertain exposure

Same method of
ascertainment for
cases and controls

1 - Same method used

1 - Same method used

1 - Same method used

Non-Response rate

0 — No description

0 — No description

1-20% of cases

Comment:

Low ROB - Adequate
information on exposure
dose and duration of use.
Marijuana use was
quantified, and results
reported by level of
exposure and duration of
use. Results were reported
on marijuana-only users.
Adequate adjustment for
baseline characteristics and
key. Ascertainment of
exposure limited by recall
bias.

Low ROB — Good selection of
cases and controls and good
ascertainment of baseline.
Results were reported on
marijuana-only users.
Adequate assessment of
marijuana exposure and
adjustment for confounders.
Results were reported based
on different level of exposure.
Ascertainment of exposure
limited by recall bias.

High ROB — No information on
exposure dose and duration of use.
Results were not reported on
marijuana-only users. Inadequate
information to confirm if cases or
controls comparable. No
adjustment for sociodemographic
factors, diet, environmental factors,
medical history (selected chronic
diseases), and family history of
cancer. Ascertainment of exposure
limited by recall bias.
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eTable 6. Risk of Bias in Case-Control Studies

(continued)

Criteria Rosenblatt et al, 2004 (37) Zhang et al, 1999 (36) Holly et al, 1999 (49)

Is the case 1 — Identified by using data, 1 — Defined based on 1 - Identified by using the

definition and biological specimens histologic examination Northern California Cancer

adequate? Center's rapid case
ascertainment system and
confirmed by independent
pathology review

Representativeness | 1 — Cases were patients 1 — Cases were patients 1 - Cases were patients

of the cases

with with first, incident oral
squamous cell carcinoma
(0SCC)

with untreated first primary
squamous cell carcinoma of
the head and neck

with non-Hodgkin's lymphoma

Selection of
Controls

1 — Community controls

1 — Community controls

1 — Community controls

Definition of

0 - Inadequate description to

1 — Adequate description to

0 - Inadequate description to

Controls confirm that controls had no confirm that controls had no confirm that controls had no
history of outcome of interest | history of outcome of interest | history of outcome of interest
Comparability of 1 — Matched to cases on age 1 — Matched to cases on age- 0 — Matched to cases on sex,

cases and controls
based on the
design or analysis

and sex. Results adjusted for
sex, education, birth year,
average number of alcoholic
drinks/week, and pack-years
of cigarette smoking.

and sex- and results adjusted
for age, gender, race,
education, heavy alcohol
drinking, pack-years of tobacco
cigarette smoking, and passive
smoking.

county of residence, and age
within 5 years and results were
adjusted for age.

Ascertainment of
exposure

1 - Used questionnaire (self-
reported) to ascertain
exposure

1 — Used questionnaire (self-
reported) to ascertain
exposure

1 — Face-to-face interviews to
ascertain exposure

Same method of
ascertainment for
cases and controls

1 - Same method used

1 - Same method used

1 - Same method used

Non-Response rate

1-40.3% of cases and 38% of
controls

0 — No description (failed to
report frequency of use, no
information on years of use)

0 — 44% of cases

Comment:

Moderate ROB - Results were
not reported on marijuana-
only users. No description of
measurement of marijuana
exposure. Marijuana use was
quantified, and results
reported on different level of
exposure and duration of use.
Baseline characteristics and
key confounders adjusted for
in their analysis.
Ascertainment of exposure
limited by recall bias.

Moderate ROB - Results were
not reported on marijuana-
only users. Adequate
information on exposure dose
and duration of use in case
and control subjects.
Marijuana use was quantified,
and results reported on
different level of exposure and
duration of use. Baseline
characteristics and key
confounders adjusted for in
their analysis. Ascertainment
of exposure limited by recall
bias.

High ROB — No information on
exposure dose and duration of
use. There was inadequate
marijuana exposure. Inadequate
information to confirm if cases
or controls comparable.
Inadequate adjustment for key
confounders. Results were not
reported on marijuana-only
users.
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eFigure 1. Funnel plot: Head and neck squamous cell cancer case-control studies
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eFigure 2. Funnel plot: Testicular germ cell tumor case-control studies

Standard Error

0.20 0.15 0.10 0.05 0.00

0.25

© 2019 Ghasemiesfe M et al. JAMA Network Open.

33



eFigure 3. Funnel plot: Testicular germ cell tumor case-control studies (>10 years use)
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eFigure 4. Funnel plot: Testicular germ cell tumor case-control studies (seminoma)
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