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Learning objectives

After this session, participants will be able to:

Describe the effects of cannabis on pregnancy and pregnancy
outcomes

Provide women with evidence-based messaging about cannabis use
during pregnancy

Summarize current evidence on trends in use and safety in

pregnancy




®un So what’s the deal with
| = the effects of cannabis use
“ during pregnancy?




“Approximately 70% of both pregnant and non-
pregnant women believe there is slight or no risk of
harm from using marijuana once or twice a week”

AJOG 2015




[t’s natural!

[t’s organic!

[t’s vegan!

It helps with nausea!
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Cannabis Blog
Medical marijuana is an entirely different factor that researchers have tried to study for many

Cannabis Strains years. Marijuana is simply a plant cultivated for hundreds of years. Even with hybrid varieties
grown everyday, medical marijuana is not laced with any drugs or chemicals, unlike harmful
cigarettes or alcohol. Should you use cannabis during pregnancy? Negative stigma and skewed
Medical Marijuana results in unrelated experiments often scare people away from the benefits of medical marijuana
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Growing Cannabis



The Prenatal Period is Unique

Development shaped from pre-conception, pregnancy and onwards

Fetal Alcohol Syndrome (FAS) was an important milestone in bringing the
behavioral teratological approach to human studies.
Exposure to agents that are relatively harmless to the mother may have adverse effects on the

developing fetus
All aspects of the CNS is vulnerable to injury from fetal exposure
May not be structural, but there may be functional abnormalities that may not be evident at birth




Cannabis Prevalence During Pregnancy

Cannabis is the most commonly used illicit drug in pregnant women, with prevalence rates
ranging between 3 and 25% in Western countries

Often used with tobacco

>30% of individuals with FASD also exposed to cannabis

Complex relationships with other substances




Cannabis, Pregnancy and the Fetus

The potential deleterious effects of cannabis consumption for
fertility and pregnancy outcome has been recognized for
years....

THC is able to cross the placenta and accumulate in fetal tissue
and maternal milk

So what?




Endocannabinoid System in Pregnancy

- ECSS deregulation is associated with adverse pregnancy
outcomes including, miscarriage and compromised
placentation

- Cannabinoids, including THC, CBD, and their metabolic
byproducts cross the placenta and rapidly distribute to fetal
tissues including the brain

* THCis measurable in fetal plasma within 15 minutes of maternal
exposure. Equilibrates to maternal levelsin 3 hr

* Long half-life in fatty tissues results in low fetal clearance

* Fetal exposure is prolonged even after maternal discontinuation



Teratogens: Critical Periods
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Sensitive periods in early brain development

SENSORY PATHWAYS LANGUAGE HIGHER COGNITIVE

(Vision, Hearing) FoRCTION Beginning in utero and

\ continuing throughout the

first years of life, there are
B-76-5-4-3-2-1 1234567891011 12345678910111213141516171819

especially sensitive periods
Jor the developing brain.

FIRST YEAR

BIRTH (MONTHS) (YEARS)
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The “Double Hit” Potential

First “hit” prenatally to endogenous endocannabinoid signalling system
DOHaD
CV implications
Epigenetics
Neurodevelopment

Second “hit” post-natally

Increased susceptibility to environmental stressors, nutrition, social determinants of health



What’s the Problem with the Research?

Very difficult to control for concurrent maternal tobacco smoking

Complex interactions with other substances

Impact of social determinants of health hard to quantify
Other pre-natal and post-natal factors important?

THC levels in cannabis not standard

Self-report data difficult

Quantification, timing of exposure, dose response

RCTs VERY difficult

Animal models sometimes do not entirely correspond




Bill C45

October 2017:

Government of Canada introduced legislation to permit
the consumption, sale and distribution of cannabis for
non-medical use
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In the United States...

14 states and Washington, DC,
have now legalized cannabis for
recreational use for adults over
21, plus decriminalized in another
16 states

— -
Legality of cannabis in the United States
. Legal

. Legal for medical use

[] Legal for medical use, limited THC content

|:| llegal for any use
D Decriminalized




Research Questions:

What are the trends and correlates of perinatal cannabis use in Canada?

What are the associations between cannabis use and adverse perinatal
and neonatal outcomes?

Are there differences in neurodevelopmental outcomes in children born
to mothers with and without cannabis use in pregnancy?




Data source

o Prescribed birth registry with the authority to
collect, use and disclose personal health

information without consent for the purpose of

facilitating or improving the provision of health B
ORN

o The largest birth registry in Canada, collects .
data on ~40% of Canadian pregnancies each Onta rio
year.




2
BORN

ontaric Better Outcomes Registry & Network Ontario

BORN data are submitted by health information custodians servicing the maternal
child population

o hospitals, fertility clinics, birth centres, midwifery practice groups, primary care organizations and
prenatal and newborn screening lab and treatment centres

Data include:

° maternal demographics and health behaviours, preexisting health problems, prenatal screening,
obstetric complications, intrapartum events, birth outcomes and newborn screening information

An ongoing program of data quality checks and formal training sessions assures a
high level of data quality in all aspects of data collection, analysis, use and
disclosure of information



f )
BORN

ontarioc BEtter Outcomes Registry & Network Ontario

Over 1.3 million
maternal-infant records
captured since 2012

>10,000 records with cannabis use
BORN is the largest Canadian
database with information on
prenatal cannabis exposure.




Question 1

What are the trends in use
of cannabis in pregnancy?

Canadian Journal of Public Health (2019) 110:76-84
https://doi.org/10.17269/541997-018-0148-0
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Abstract

Objective Forthcoming legislative changes will legalize and make cannabis widely available in Canada. We conducted an
analysis of Ontario’s birth registry to determine recent trends and correlates of cannabis use in pregnancy.

Methods We conducted a population-based retrospective cohort study assembled from the Better Outcomes Registry & Network
(BORN) Ontario database, covering live births and stillbirths in Ontario between April 2012 and December 2017. Trends in self-
reported cannabis use in pregnancy were analyzed according to maternal age and area-level socio-economic status (SES) using
log binomial regression analysis.

Results A total of 10,731 women reported cannabis use in pregnancy. Prevalence increased from 1.2% in 2012 to 1.8% in 2017
(p-trend, <0.001), equivalent to a relative increase of 61% (relative risk [RR] 1.61, 95% confidence interval [CI] 1.51 to 1.72).
The crude prevalence of cannabis use in pregnancy among women aged 15 to 24 years and in the lowest two area-level income
quintiles was 6.7%, compared to 0.3% among women aged 35 years and over in the highest three income quintiles (RR 24.59,
95% C121.98 t0 27.52). A majority (52.0%) of cannabis users were aged 15-24 years and 54.7% of users were in the lowest two
income quintiles.

Conclusion Cannabis use in pregnancy has increased since 2012 in Ontario and was reported in about 2% of pregnancies in 2017.
Increases were predominately among women of younger ages and those of lower SES, and these groups account for halfof users.
Promoting cannabis cessation in pregnancy could lead to improved perinatal and later childhood outcomes and reduce health
inequalities.



Study Design

Records in BORN Ontario from * Data Source: BORN Ontario

1 Apr 2012 and 31 Dec 2017

N=783,419 * Objective: To evaluate the recent trends

and correlates of cannabis use in

regnancy.
(" Records with missing information ) Preg y
R on cannabis use, maternal age,
area-level income » Exposure: self reported cannabis use in
N= 50,601 . .
~ -/ pregnancy captured using a multi-select
( ) . . . .
Maternal Age variable which collected information on
> <15 years or >50 years .
N=219 substance use during pregnancy,

* |Includes cannabis, cocaine,
hallucinogens, opioids and other
substances.

A 4

Final Cohort
N=732,818

Question 1. What are the trends in use of cannabis in pregnancy?



Results

COHORT HIGHLIGHTS

1.5% (n =10,731) of women used cannabis in pregnancy
Majority (69.7%) were from urban areas

The lowest two income quintiles accounted for more than half (55%) of the population of
cannabis users

Cannabis use was substantially higher among women who reported alcohol and tobacco
use in pregnancy (12.0% and 10.3%, respectively).

Question 1. What are the trends in use of cannabis in pregnancy?



Results
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Question 1. What are the trends in use of cannabis in pregnancy?



Results

Self-reported cannabis use in pregnancy
in Ontario, 2012-2017: Trends by age

Prevalence of prenatal cannabis use was highest among women aged
15-24 years

Increased from 4.9% in 2012 to 6.5% in 2017

Prevalence (%)

2012 2013 2014 2015 2016 2017
W 15-24 years ™ 25-29 years m 30-34 years ™ 35andup

p-trend <0.001; p<0.001 age*year interaction

Question 1. What are the trends in use of cannabis in pregnancy?



Results

10+

Self-reported cannabis use
in pregnancy in Ontario,

Rate of Cannabis Use (%)

2012-2017/18: Trends by age , , : %riﬁi
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Question 1. What are the trends in use of cannabis in pregnancy?



Results

b 35
Self-reported cannabis use in pregnancy 3
in Ontario, 2012—-2017: Trends by - R
Income g income
o 2 quintiles
g
Women in the lowest two quintiles reported the highest usage § 15 = Upper three
] ) 5 income
Increased from 2.2% in 2012 to 3.1% in 2017 = quintiles
aRR for cannabis use in the lowest vs the highest income quintile was !
3.23(95% Cl 3.02 to 3.46) 05
after adjusting for maternal age, year, and
population size 0

2012 2013 2014 2015 2016 2017

p-trend <0.001; p<0.001 area-levelincome*year interaction

Question 1. What are the trends in use of cannabis in pregnancy?




Question 2

What are the associations
between cannabis use and

adverse perinatal and
neonatal outcomes?

Research

JAMA | Original Investigation

Association Between Self-reported Prenatal Cannabis Use
and Maternal, Perinatal, and Neonatal Outcomes

Daniel J. Corsi, PhD; Laura Walsh, MSc; Deborah Weiss, PhD; Helen Hsu, MD; Darine EIl-Chaar, MD;
Steven Hawken, PhD; Deshayne B. Fell, PhD; Mark Walker, MD

E Editorial page 121

IMPORTANCE Recent evidence suggests that cannabis use during pregnancy is increasing, [= Related article page 167

although population-based data about perinatal outcomes following in utero exposure

remain limited. Supplemental content
CME Quizat

OBJECTIVE To assess whether there are associations between self-reported prenatal jamanetwork.com/learning

cannabis use and adverse maternal and perinatal outcomes.

DESIGN, SETTING, AND PARTICIPANTS Population-based retrospective cohort study covering
live births and stillbirths among women aged 15 years and older in Ontario, Canada, between
April 2012 and December 2017.

EXPOSURES Self-reported cannabis exposure in pregnancy was ascertained through routine
perinatal care.

MAIN OUTCOMES AND MEASURES The primary outcome was preterm birth before 37 weeks'’
oectation Indicatore were AdAefined for hirth ncciirrine at 24 0 26 6/7 weele’ ocactation (late



Study Design

BORN Ontario pregnancy records from
1 Apr 2012 and 31 Dec 2017

J\

N=759,281
-
Records with missing
»  information on cannabis use
N=42 586
\_
(" Records with missing
_ information on other
- covariates
\_ N=55 078
. 4
Final Cohort
N=661,617

Data Source: BORN Ontario

Study population: Women >15 years who delivered a
singleton infant at >20 weeks gestation in an Ontario Hospital

Exposure: maternal self-reported cannabis use in pregnancy
Primary Outcome: preterm birth <37 weeks

Secondary outcomes:

Perinatal outcomes: SGA (<10t%tile, <3 %tile), placental
abruption, stillbirth

Maternal outcomes: Preeclampsia, Gestational diabetes, Mode
of delivery

Neonatal outcomes: Transfer to NICU, 5 min Apgar <4

Question 2. What are the associations between cannabis use and adverse perinatal and neonatal outcomes?



Unmatched cohort

, @B Unmatched cohort, N= 661,617
2= »> % Cannabis use, N=9,427 (1.4%)
Y . No Cannabis use, N=652,190

(98.6%)

Cohort highlights
UD Mean gestational age: 39.3 weeks
QU0 Mean maternal age: 30.4 years
% male infants: 51.4%

Question 2. What are the associations between cannabis use and adverse perinatal and neonatal outcomes?



Matched cohort

To account for significant imbalance across covariates between cannabis users and nonusers, we created
a matched cohort based on baseline covariates such that all SMD < 0.001. Example below:

Unmatched Cohort, No. (%) Matched Cohort, No. (%)
Characteristic Nonusers (n = 652 190) Cannabis Users (n = 9427) SMD Nonusers (N = 92873) Cannabis Users (n = 5639) SMD
Age,y
15-19 22784 (3.5) 2272 (24.1) 7490 (23.4) 1317 (23.4)
20-24 88722(13.6) 3233 (34.3) 25736 (37.1) 2093 (37.1)
25-29 207 418 (31.8) 2290 (24.3) 1.03 37829(24.9) 1405 (24.9) <0.001
30-34 223058(34.2) 1197 (12.7) 18592 (11.5) 647 (11.5)
235 110208 (16.9) 435 (4.6) 3226 (3.1) 177 (3.1)
Area-level income quintile
1 99436 (15.2) 3060 (32.5) 19313(32.9) 1858(32.9)
2 101 843 (15.6) 2111(22.4) 16158(21.7) 1226 (21.7)
3 135695 (20.8) 1841 (19.5) 0.58 21131(20.3) 1143 (20.3) <0.001
4 154329 (23.7) 1486 (15.8) 18680 (15.4) 868 (15.4)
5 160887 (24.7) 929 (9.9) 17591 (9.6) 544 (9.6)
Self-reported substance use
during current pregnancy*®
Tobacco smoking 48260 (7.4) 5554 (58.9) 1.31 7743 (47.5) 2679 (47.5) <0.001
Alcohol use 13185(2.0) 1787 (19.0) 0.58 611(6.0) 341 (6.0) <0.001
Opioid use 6538(1.0) 1047 (11.1) 043 134(1.8) 103 (1.8) <0.001
SSRI use 8745(1.3) 439 (4.7) 020 101(1.2) 67 (1.2) <0.001
Other drug use 1844 (0.3) 436 (4.6) 028 6(0.1) 5(0.1) <0.001
Mental health conditions® 97779 (15.0) 5348 (56.7) 0.97 11343(46.0) 2595 (46.0) <0.001

Question 2. What are the associations between cannabis use and adverse perinatal and neonatal outcomes?




Results (matched cohort

No. of Events (% Risk)

12 7 Nonusers Cannabis Users Risk Difference, % Relative Risk
® Non-users ® Cannabis users Outcome (n=92873) (n =5639) (95% CI)° (95% CI)®
Preterm birth,
1 0 _ weeks’ gestation
O\O <37 5396 (7.2) 573(10.2) 2.98 (2.63 t0 3.34) 1.41(1.36t01.47)
- 34-366/7 4068 (5.6) 401(7.3) 1.75(1.43t02.07) 1.31(1.25t01.38)
8 8 - 32-336/7 552(0.8) 63(1.2) 0.38(0.24 t0 0.52) 1.46 (1.28 t0 1.66)
[ 28-316/7 402 (0.5) 56(1.1) 0.68 (0.55 t0 0.80) 2.42 (2.10t0 2.80)
G’_) 6 <28 374(0.5) 53(1.0) 0.51 (0.39t00.63) 1.97 (1.70t0 2.28)
o |
&
()]
~ 4
2
e, RD0.38 RDO0.68 RD0.51
0 -

32-33

<37

34-36

28-31

bRisk difference and relative risk adjusted for infant sex; standard errors accountwggké gg%@i%% mothers.

*Matched for maternal age, parity, area level income, pre-pregnancy BMI, maternal smoking and substance use, psychiatric disorders, antenatal care, year of birth

<28

Question 2. What are the associations between cannabis use and adverse perinatal and neonatal outcomes? 34




Results (matched cohort

= = )
(0.0} N (e))] o

Risk Difference, %

~

0

= Non-users ® Cannabis users

No. of Events (% Risk)

Nonusers Cannabis Users Risk Difference, % Relative Risk
Outcome (n=92873) (n = 5639) (95% C1)° (95% CI)°
Maternal Outcomes
Preeclampsia 4869 (4.9) 248 (4.4) -0.46 (-0.71t0-0.22)  0.90 (0.86 to 0.95)
Gestational 5131(4.7) 240 (4.3) -0.41(-0.66t0-0.17)  0.91(0.86 to 0.96)
diabetes
Delivery Type
Cesarean 24166 (24.1) 1337 (23.7) -0.33(-0.85t00.18) 0.98 (0.96 to 1.00)
Assisted vaginal 11546 (9.3) 538(9.5) 0.27 (-0.08 t0 0.62) 1.02 (0.99 to 1.06)
Perinatal Outcomes
SGA (third 2564 (4.0) 346 (6.1) 2.13(1.84t02.41) 1.53(1.45t01.61)
percentile)
R SGA (10th 9434 (12.1) 958 (17.0) 4.93 (4.48105.38) 1.41(1.36 to 1.45)
percentile)
H RD 0.6 RD 0. 13 Placental abruption 685 (0.9) 88(1.6) 0.68 (0.53t00.82) 1.72(1.54t01.92)
Stillbirth 319(0.5) 33(0.6) 0.13(0.03t00.22) 1.25(1.05 t0 1.48)
Neonatal Outcomes
Transfer to NICU 11553(13.8) 1089 (19.3) 5.50(5.04 t0 5.97) 1.40(1.36 to 1.44)
638(0.9) 62(1.1) 0.24(0.12t00.37) 1.28(1.13 t0 1.45)

1

SGA 3rd SGA 10th Abruption Stillbirth NICU g e

%ile

5 min)®

%ile

bRisk difference and relative risk adjusted for infant sex; standard errors account for repeated pregnancies within mothers.
*Matched for maternal age, parity, area level income, pre-pregnancy BMI, maternal smoking and substance use, psychiatric disorders, antenatal care, year of birth

Question 2. What are the associations between cannabis use and adverse perinatal and neonatal outcomes?




Question 3

Are there differences in
neurodevelopmental

outcomes in children born to
mothers with and without
cannabis use in pregnancy?

LETTERS

https://doi.org/10.1038/541591-020-1002-5

nature.., .
medicine

M) Check for updates

Maternal cannabis use in pregnancy and child
neurodevelopmental outcomes

Daniel J. Corsi®"%3%, Jessy Donelle?, Ewa Sucha? Steven Hawken'?, Helen Hsu®, Darine EI-Chaar'¢,
Lise Bisnaire’, Deshayne Fell?3, Shi Wu Wen'3¢ and Mark Walker'¢

Cannabis use in pregnancy has increased'?, and many women
continue to use it throughout pregnancy’. With the legalization
of recreational cannabis in many jurisdictions, there is concern
about potentially adverse childhood outcomes related to pre-
natal exposure®. Using the provincial birth registry containing
information on cannabis use during pregnancy, we perform
a retrospective analysis of all live births in Ontario, Canada,
between 1April 2007 and 31March 2012. We link pregnancy
and birth data to provincial health administrative databases to
ascertain child neurodevelopmental outcomes. We use match-
ing techniques to control for confounding and Cox proportional
hazards regression models to examine associations between
prenatal cannabis use and child neurodevelopment. We find an
association between maternal cannabis use in pregnancy and
the incidence of autism spectrum disorder in the offspring. The
incidence of autism spectrum disorder diagnosis was 4.00 per
1,000 person-years among children with exposure compared
to 2.42 among unexposed children, and the fully adjusted
hazard ratio was 1.51 (95% confidence interval: 1.17-1.96) in
the matched cohort. The incidence of intellectual disability
and learning disorders was higher among offspring of moth-
ers who use cannabis in pregnancy, although less statistically

Sl ROSRE UL [ PRI (D) A TORIN R ST (i TR B LRIy SR Y PRy BTN Bl e i

Health Insurance eligibility or died before 18 months (n=4,960) or
4years (n1=10,204) of age were excluded from the primary analyses
of autism spectrum disorder (ASD) and secondary analyses of neu-
rodevelopmental outcomes, yielding analytical cohorts of 503,065
and 497,821, respectively (Supplementary Table 1). The mean age of
mothers was 30.1 years (s.d.=5.6), the mean gestational age at deliv-
ery was 38.9weeks (s.d.=1.7) and 51.4% of children were male. The
rate of reported cannabis use in pregnancy was 0.6%. An analysis
comparing excluded records to the analytical cohort indicated some
modest differences by maternal age, area-level income, parity, mater-
nal health conditions, rural residence and drug and medication use
in pregnancy (Supplementary Table 2). An analysis by year of birth
indicates that the rates of exclusion were lower among the cohort
born after 2010 (Supplementary Table 3). Maternal cannabis use was
lower among excluded records (0.3%). The first prenatal consultation,
where cannabis use information is collected, occurred at a median of
the 79th gestational day (11 weeks and 2d) overall, and the 94th day
(13 weeks and 3d) among women with reported cannabis use.
Significant imbalance in covariates was identified between can-
nabis users and nonusers. The L, statistic, a global measure of imbal-
ance, was 0.77 in the unmatched cohort, but this was reduced to 0.02
following coarsened exact matching (CEM). Imbalance in the dis-
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Study Design

BORN Ontario pregnancy records

from
1 Apr 2007 and 31 March 2012 Data Source: BORN Ontario and ICES
N=689,071
- N Study population: Women 16-50 years of age who were
Invalid or missing ID numbers, . | | bl f OH|P h 2 b f
N mismatched dates of birth or other continuous y eligible Tor In the years perore
" errors preventing linkage reegnancy.
\_ N= 56,967 ) p g y
("~ Non-Ontario residency at birth and/or " Exposure: maternal self-reported cannabis use in
ineligibility for OHIP at time of birth, or
> in a continuous 2 year period before pregnancy
birth
\ N=60,944 / Primary Outcome: Autism spectrum disorder
( Stillbirths, multifetal pregnancies, )
_| maternal age >50 years, missing GA or Secondary Outcomes:
" cannabis use information . . . .
L N=52,928 ) Intellectual disability and learning disorders
ADHD and conduct disorders
Final Cohort
N=508,025

Question 3. Are there differences in neurodevelopmental outcomes in children born to mothers with and without cannabis use in pregnancy?



Results

Incidence of ASD diagnosis (per 1,000 person-years):

Exposed children: 4.00 (95%Cl: 3.65-4.38)
Unexposed children 2.42 (95% Cl: 2.39-2.44)

Incidence of intellectual disabilities and learning
disorders (per 1,000 person-years):

Exposed children: 10.3 (95% Cl: 9.4-1 1.2)
Unexposed children: 4.9 (95% Cl: 4.80-4.93)

The incidence of ADHD (per 1,000 person-years):
Exposed children: 45.0 (95% Cl: 42.2-48.1)
Unexposed children: 17.1 (95% Cl: 16.90-17.2)

Table 2 | Hazard ratios and 95% Cls for the association between
prenatal cannabis exposure and study outcomes

Outcome Crude HR  Adjusted HR Additionally
(95% CI) (95% Ch)¢ adjusted HR
(95% Cl)=¢
Primary outcome
ASD? 1.63 1,58 1.51(1.17-1.96)
(1.29-2.06) (1.18-1.98)

Secondary outcomes®

Intellectual disability and 2.04 1.23 1.22 (0.97-1.54)
learning disorders (1.68-2.49) (0.97-1.55)
ADHD 2.60 m 111 (0.98-1.25)

(2.35-2.86) (0.99-1.25)

*Diagnosed after 18 months of age, n=503,065 children. "Diagnosed after age 4 years,
n=497,821children. “Models adjusted using CEM method: n=173,035 children for primary
outcome, n=170,271 children for secondary outcomes. ‘Adjusted for placental abruption, placenta
previa, preeclampsia, eclampsia, gestational diabetes, gestational hypertension and preterm birth.

Question 3. Are there differences in neurodevelopmental outcomes in children born to mothers with and without cannabis use in pregnancy?



Cannabis use in Canada is increasing, including among pregnant individuals

Increases in cannabis use during pregnancy are socially patterned.
* most notable among younger individuals, and individuals of lower socioeconomic status

Cannabis use during pregnancy is associated with adverse perinatal outcomes including preterm birth, small
for gestational age, placental abruption, still birth, and infant transfer to NICU

Prenatal cannabis exposure may have life-long neurodevelopmental implications for exposed children

Take home messages




So What?

Prenatal cannabis exposure may have selective deleterious consequences
on executive functions/higher cognitive abilities

Like EtOH may not be evident until later in life

Like EtOH, may be life-long
Like EtOH, this may be an “invisible disability”
Like EtOH, there may be structural and functional impacts
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SOGC Position Statement: Marijuana Use during Pregnancy

Cannabis (marijuana) is the most commonly used illicit drug among pregnant women. Legalization of
cannabis in Canada may reinforce the reputation of cannabis being a harmless drug and result in an
increase of use among pregnant women.

Evidence-based data has shown that cannabis use during pregnancy can adversely affect the growth and
development of the baby, and lead to long-term learning and behavioural consequences. There have
been sufficient studies with comparable results, showing that cannabis use during pregnancy raises
concerns of impaired neurodevelopment of the fetus, in addition to the adverse health consequences
related to maternal and fetal exposure to the effects of smoking. Pregnancy is a critical time for the
brain development of the baby and the adverse effects caused by cannabis exposure can be life-long.

The SOGC recommends that women who are pregnant or contemplating pregnancy should abstain
from cannabis use during pregnancy.



Multidisciplinary research program to
investigate cannabis use in pregnancy and
Next steps... neurodevelopmental outcomes in children

Interprovincial analyses of birth registry and health administrative data

Analysis of bio-specimens and data from Canadian birth cohorts

Identifying and addressing knowledge gaps among Canadians and care providers
Laying foundation for a long-term perinatal cannabis research in Canada
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There may be a time and a place but is pregnancy one?
Weeding out the myths from the facts to help make informed
choices about cannabis use in pregnancy

New and ongoing projects 44



https://www.youtube.com/watch?v=zwtYQ8xdP6U&list=PLxWz0fEGuv6qAqIYbEteVZ2tN2YAbN86K&index=6
https://www.youtube.com/watch?v=zwtYQ8xdP6U&list=PLxWz0fEGuv6qAqIYbEteVZ2tN2YAbN86K&index=6

Common limitations

Misclassification of cannabis exposure due to underreporting, self-report
No data on frequency, trimester and duration of use

Misdiagnosis of outcomes
ASD and other outcomes including ADHD

Observational studies on behavioral exposures, such as cannabis use, are not readily testable in
randomized trials and are at risk of residual confounding biases.

Data predate legalization of cannabis in Canada



Interprovincial analyses using birth registry and health
administrative data

5

A
/

Objective: To determine the risk of in utero
cannabis exposure on neurodevelopment

Study Design: population cohort study assembled
using existing provincial birth registry data from 3
Canadian provinces

Exposure: self-reported cannabis use in pregnancy

Outcome of interest: differences in
neurodevelopment based on scores received on
select domains of the Early Development Index

New and ongoing projects

ED;

EARLY °E\’EI.ODMENT msm\msm
a population-based m unities

A 103-item questionnaire
completed by teachers for all primary school
students (5 years of age)

Routinely administered
in regular cycles across ON, BC, NS

Assesses child performance in five domains:
physical health and well-being; social competence;
emotional maturity; language and cognitive
development; communication skills and general
knowledge

Scores robustly predict later school performance

46




Analysis of bio-specimens and data from Canadian birth cohorts
(in development)

Toxicological analysis of human matrices provides the most objective measure of cannabis exposure.

Canadian birth cohorts can be used to address knowledge gaps

v
lef

,&V \\ MIREC

Maternal-Infant Research
on Environmental Chemicals

Timeframe:
2008 — 2011 CO ort 2002 — 2009
Sample size: Samples collected for:
2001 mother-infant dyads 7241 mothers; 2175 infants
Biospecimens: Biospecimens:
Maternal urines, plasma, whole blood across trimesters; newborn maternal serum, plasma; cord blood

meconium; breastmilk Outcome measures:

Child measures of neurodevelopment: data may be linkable to health administrative and EDI data (TBD)
SRS-2, BRIEF-P

New and ongoing projects



|dentifying and addressing knowledge gaps among Canadians and care
providers

g Scoping Review of open-access and publicly available Canadian educational
—/ resources on cannabis use and fertility, pregnancy and breastfeeding

Open access Protocol

BM) Open Canadian educational resources about
cannabis use and fertility, pregnancy
and breast feeding: a scoping

To cite: Bombay K,

Murphy MSQ, Denize KM,

efal Canadian educational
resources about cannabis

use and fertility, pregnancy

and breast feeding: a scoping
review protocol. BMJ Open
2021;11:045006. doi-10.1136/
bmjopen-2020-045006

» Prepublication history and
additional materials for this
paper is available onlfine. To
view these files, please visit
the journal online (http://dx.doi.
org/10.1136/bmjopen-2020-
045006).

review protocol

Kira Bombay,' Malia S Q Murphy,' Kathryn M Denize,' Ayni Sharif,’

Lindsey Sikora,? Rebecca Murray,® Kelly D Cobey © ,** Daniel J Corsi

ABSTRACT

Introduction Cannabis use in Canada is becoming more
prevalent across all demographic groups due to increases
in accessibility and lowered perceptions of harm. These
patterns are mirrored among women of reproductive age,
including women who are pregnant. Given increasing
evidence for detrimental short- and long-term impacts of
cannabis exposure on fetal, newborn and child outcomes,
there is a need for high-quality, accessible resources
providing refiable guidance and recommendations on this
topic for both the public and healthcare providers. We

wiill conduct a scoping review to identify and characterise
all publicly available online educational resources
discussing cannabis use related to fertility, pregnancy and
breastfeeding developed by Canadian organisations.

15678

» The search strategy will identify resources avaitabie
from both the medical literature and online sources.

» The study design and search strategy are strength-
ened by guidance and expertise from a methodolo-
gist, information specialist, clinicians and a patient
partner.

» The review will not consider international resources
potentially transferable to the Canadian setfing.

» The review will not inciude an analysis of social me-
dia content.

New and ongoing projects
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Identification

I Eligibility IScreeningI

Included

Clinical Guidelines

Records identified through

database searching
(n=267)

Additional records identified
through other sources

Grey literature (websites) identified through

KT partners
(n=93)

Records after duplicates
removed
(n=197)

Titles/abstracts screened
(n=197)

Records excluded (n=128)
Did not describe information about cannabis use
and fertility or pregnancy/ developing child or
breastmilk/breastfeeding infant

Full-text articles assessed
for eligibility
(n=69)

Records excluded (n= 66)
* Duplicate, n=9
* Outside eligibility timeframe, n= 12
* Primary study, literature review, conference
proceeding or abstract, editorial or opinion
piece, n=45

Studies included in
qualitative synthesis
(n=3)

Parent websites screened
(n=93)

Parent websites searched for
eligible webpages
(n=71)

Individual webpages/resources
identified
(n=188)

Online resources from public health
organizations and clinical societies

Grey literature excluded (n = 22)
Did not include any resources about
cannabis use and fertility or
pregnancy/developing child or
breastmilk/breastfeeding infant

Resources containing
information on fertility
(n=39)

Resources containing information
on pregnancy/developing child
(n=178)

breastmilk/breastfeeding infant

Resources containing
information on

(n=128)




|dentifying and addressing knowledge gaps among Canadians and care
providers

(X
National surveys of new and expectant parents for knowledge, attitudes and

| beliefs related to perinatal cannabis use; preferred information sources and
modalities, as well as barriers to information access

In' Survey of obstetrical and maternity care providers for perceived barriers to
identifying and counselling women who use or want to use cannabis in
pregnancy

New and ongoing projects 50




Laying foundation for a long-term perinatal
cannabis research in Canada

Barriers and facilitators to participating in cannabis use research: a
lifestyles survey at The Ottawa Hospital

A single-centre survey study to assess factors influencing receptiveness and motivation to
participating in research related to cannabis use in pregnancy (n=84)

Data showed a high degree of willingness to participate in cannabis-related research via
sharing data and biological samples.

Receptivity to providing biological samples varied by type.

The most frequently cited motivating and deterring factors were a desire to contribute to
science and health information (79%) and fear of privacy invasion (17%), respectively.

New and ongoing projects



Laying foundation for a long-term perinatal
cannabis research in Canada

A pilot cohort to track perinatal cannabis exposure and obstetrical,
newborn and child health outcomes (in development)

A prospective pilot study to assess feasibility of recruitment and participation.
100 pregnant individuals in the 15t trimester who identify with cannabis use in pregnancy
100 non-users matched by age, tobacco use etc.

New and ongoing projects



Study design, Setting:

] ) ) . Kingston Health The Ott L'Hopital
Prospective longitudinal pregnancy and birth cohort Sciences Centre ’q} Hoespitq?wq JdOttawa
TWO_Centre Centre Centre des sciences de Research Institute Institut de recherche

la santé de Kingston

Population
Individuals using cannabis for any reason (chronic pain or other indications, struggling with
nausea and vomiting, recreational)
Non-users matched for maternal age, parity, tobacco use, trimester of pregnancy

Outcomes
Implementation outcomes including: recruitment rate, appropriateness of eligibility criteria,
protocol compliance and retention
Health outcomes including: maternal, pregnancy and newborn outcomes; early child growth
and development; pediatric neurodevelopment

Comprehensive data collection on cannabis use
e Current or recent use cannabis use, the reasons for use frequency and mode of consumption
* Source of cannabis products, cannabinoid content and/or brand (if available), second-hand exposures
* Nature of counselling received from HCP on cannabis use during pregnancy or lactation (if any)




Baseline 1st 2nd 3rd Delivery 1-3 mo. 6-8 mo. 12 mo. 18 mo.

Trimester  Trimester Trimester admission Postpartu Postpartu Postpartu postpartu
m m m m

Primary Data Collection

Baseline Questionnaire X

Parental cannabis X X X X X X

use questionnaire*

Child nutrition, growth and X X X X

development

o Maternal Bio-specimen
@ Blood X X X X X X
Urine X X X X X X

Breastmilk

(7]

Newborn Specimens

@
a Cord blood

X

) " Cord tissue X
Meconium/stool X X
Urine X X




Collaborators (Ottawa) Other Collaborators
Ottawa Hospital Research Institute Dr. Graeme Smith, Queen’s University

Obstetrics & Materndal Dr. Steven Hawken Dr. Laura Gaudet, Queen’s University
Newborn Investigqtions Dr. Kelly Cobey Dr. Lonnie Zwaigenbaum
Dr. Michelle Dennehy Dr. Magdalena Janus, McMaster University
Dr. Mark Walker Dr. Bill Cameron Dr. Ryan van Lieshout, McMaster University
Dr. Shi Wu Wen Dr. Eric Duku, McMaster University
Dr. Darine El-Chaar The Ottawa Hospital Dr. Tye Arbuckle, Health Canada
Dr. Katherine Muldoon Dr. Amy McGee Dr. Michael Borghese, Health Canada

Dr. Malia Murphy

Dr. Helen Hsu Dr. Christy Woolcott, Dalhousie University
Dr. Sandra Dunn

Dr. Jennifer Hutcheon, University of British Columbia

Romina Fahkrhaei CHEO Research Institute

AIyshha Harviy ) Dr. Deshayne Fell

Ruth Rennicks White RESEARCH INSTITUTE
Dana Burke CHEO INSTITUT DE RECHERCHE

Society for Obstetricians and
Gynaecologists of Canada

Dr. Jocelynn Cook 7.? The Ottawa | L'Hépital B o RN

Hospital d'Ottawa Ontario

Research Institute Institut de recherche

Kira Bombay (MD Candidate)

Arum Han (MSc Candidate) Champlain Maternal Newborn Regional Program

Anyi Sharif (BScH Candidate) Christina Cantin, CMNRP —— w
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