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Marijuana Legalization Trend

B Legalized recreational and medical marijuana M Legalized medical marijuana « Marijuana is the
most commonly
used illicit drug in
pregnancy

« 33 states and
Washington DC
have legalized
medical marijuana

« 11 states and
Washington DC
have legalized
recreational
marijuana

 To address the
opioid crisis, 3
states have passed
laws to allow
marijuana to be
prescribed in place
of opioids

References: www.timesunion.com/technology/businessinsider/article/This-map-shows-every-state-that-has-legalized-12519184.php, Accessed
October 10, 2020
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Presentation Notes
Over the past 20 years there have been substantial changes to the cannabis policy landscape. 

The legalization trend has promoted marijuana’s availability and perceived safety in pregnancy.  As such, marijuana is the most widely used illegal drug during pregnancy in the United States with up to half of users continuing their use while pregnant. 

Marijuana remains illegal at the federal level, even as some states have legalized it for recreational and medicinal use. 

Currently, the expansive legalization efforts for marijuana use has resulted in 33 states and the district of columbia with laws broadly legalizing some form of marijuana. 

This prevalence in pregnancy is most likely going to continue to increase, especially because as an approach to the “opioid crisis,” 3 states (Colorado being the most recent) have passed states to allow providers to prescribe marijuana in place of opioids for conditions that would normally be treated with opioids

This growing acceptance, accessibility and use of cannabis raises important public health concerns, and there is a clear need to establish what is known and what needs to be known about the health effects of cannabis use


http://www.timesunion.com/technology/businessinsider/article/This-map-shows-every-state-that-has-legalized-12519184.php
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Presentation Notes
Due to the recent legalizations, marijuana is prevalent and relatively easy to access. 

To demonstrate the impact of legalization, this is a graphic comparing the number of McDonalds and Starbucks in Washington on the left and Colorado on the right to the number of dispensaries in each respective state in 2016.

As you can see, there are more dispensaries in both states than McDonalds or Starbucks


What is marijuana?

» Cannabis sativa plant

« Contains over 600 chemicals
— Delta-9-tetrahydrocannabinol (THC): main psychoactive
component
« Small and highly lipophilic
» Rapidly distributed to the brain and fat
* Metabolized by the liver
» Half-life is 20-36hrs to 4-6 days
» Detectable up to 30 days after using

— Cannabidiol (CBD): second most prevalent main active ingredient
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Presentation Notes
So, what exactly is Marijuana? 

It is a plant with medicinal and psychoactive properties mediated by compounds called cannabinoids. The cannabis plant contains over 600 chemicals.

Delta-9-tetrahydrocannabinol (THC) is the main psychoactive component, it is a small and highly lipophilic molecule that is distributed rapidly to the brain and fat

THC is metabolized by the liver with a half-life varying from 20-36hrs in occasional users to 4-5 days in heavy users and may require up to 30 days for complete excretion

The second most prevalent main active ingredient of the cannabis plant is cannabidiol (CBD)


Endocannabinoid System

(annabinoid receptors are widely
distributed throughout Receptors

the human body (B1 receptors are mainly located
in the brain and central nervous
system but are also found in

>

(B2 receptors are most denseiy
@ found in immunological tissues
U -K'_/ and modulate cell fate.

AEA binds to the (B receptor with greater affinity than (B2 whereas 2-AG binds both receptors with equal affiity. THC binds the

Mmmmmmmﬁmmmmummm mimic AEA. CBD has
rbath receptors but Interacts at low concentrations. It has been proposed that binding effects of CBD are mimetic to 2-AG.

References: Nahtigal et al. J Pain Manage. 2016
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Presentation Notes
I wanted to take a quick moment to do a brief overview of the endocannabinoid system: 

There are two identified cannabinoid receptors, CB1 and CB2.  CB1 is primarily found in the CNS and CB2 has been identified primarily on immunologic cells. 

Activation of CB1 and CB2 inhibits the release of neurotransmitters in presynaptic terminals via retrograde signaling. You can imagine that the downstream effect would either be increased or decreased neuronal signaling depending on whether the affected neurons function in a regulatory capacity. 

This explains why cannabinoids have varied and widespread effects throughout the body, however they can broadly be categorized as neurologic and immunologic in nature.

There is ongoing research evaluating the effects of cannabinoids on the placenta, some studies have suggested that cannabis use may alter cellular remodeling via altered oxidative pathways, important for growth and development of placental tissue. 


Cannabidiol vs. Delta-9-tetrahydrocannabinol
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» CB1 receptor (found on neurons and glial cells in the brain)
— Binding of THC results in euphoric effects
— CBD has 100 fold less affinity to CB1 receptor than THC

Image reference: www.lighthousedispensary.com/lighten-up/2018/06/20/the-quest-for-the-best-cbd/, accessed October 10, 2020
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Although I had mentioned that both CBD and THC are both active components of the marijuana plant, it is important to note that only THC is psychoactive.

THC binds primarily to the CB1 receptor, which as we mentioned is found in many organs/tissues in the body, including the neurons and glial cells of the brain

Despite their molecular similarities, unlike THC, CBD has 100 fold less affinity to CB1 receptors and does not produce euphoria or intoxication. 


http://www.lighthousedispensary.com/lighten-up/2018/06/20/the-quest-for-the-best-cbd/

What is CBD?

* One of the 80 active components in the marijuana plant
— Mainly from hemp plant

« Therapeutic effects (pre-clinical models)
— Anti-seizure
— Anti-oxidant
— Neuroprotective
— Anti-inflammatory
— Analgesic
— Anti-tumor
— Anti-psychotic
— Anti-anxiety
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Although I plan to focus on THC for the remainder of this talk, I wanted to take a few min to talk about CBD. 

So, what is CBD? CBD is mainly from the hemp plant. 

At this time, rigorous clinical studies are needed to evaluate the clinical potential of CBD for specific conditions. However, pre-clinical research (including both cell culture and animal models) has shown CBD to have a range of effects that may be therapeutically useful, including anti-seizure, antioxidant, neuroprotective, anti-inflammatory, analgesic, anti-tumor, anti-psychotic, and anti-anxiety properties.

CBD is also commonly used for insomnia as it helps with both falling asleep and staying asleep

It is also often used for pain, a prior study published in the European Journal of pain demonstrated in an animal model that CBD topically applied could lower pain and inflammation from arthritis, another study showed it can inhibit inflammation and neuropathic pain.


Therapeutic Effects of CBD

R

FDA approved Epidiolex® in 2018

4

First cannabis-derived medicine containing
CBD

Treatment of severe, childhood-onset

epilepsy associated with Lennox-Gastaut
syndrome or Dravet syndrome
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In general, interest in the potential therapeutic effects of CBD is growing, in part because of the use of Epidiolex (the first FDA approved cannabis derived medication containing CBD) in young children with 2 specific, rare intractable seizure disorders. 

However, at this time, the scientific literature is insufficient to either prove or disprove the efficacy and safety of CBD in patients with epilepsy and further clinical evaluation is warranted.



Safety of CBD

» Different safety profile than THC
* No significant side effects

o Safety and purity is not FDA regulated

— May contain other elements such as pesticides, heavy metals,
bacteria and fungus

— Many products that claim to contain CBD do not, or have more than
the legal limit of THC

NATURAL
DOESN'T ALWAYS
MEAN SAFE

FOR A BABY.
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According to a World Health Organization report, in humans CBD exhibits no effects indicative of any abuse or dependence potential. To date, there is no evidence of public health related problems associated with the use of pure CBD, despite range of dosages or modes of administration

CBD has no significant side effects. Those reported are mostly nausea, diarrhea, mood change, fatigue and irritability. It blocks the CYP3A4 enzymes and will interact with medications. For example, it can raise the level of coumadin similar to the effect grapefruit has on medications.  

The main concern is that CBD is primarily marketed and sold as a supplement, and currently the FDA does not regulate the safety and purity of dietary supplements. Thus, the product you buy may or may not have active ingredients at the dose listed on the label and may contain other (unknown) elements such as pesticides, heavy metals, bacteria and fungus. 

We also don’t know the most effective therapeutic dose of CBD for any particular medical condition. As CBD products sold outside of state-licensed marijuana dispensaries are not yet regulated, many products that claim to contain CBD in fact do not, or they may contain more than the legal limit of THC according to testing done by the FDA. 



Accuracy of labeling

« THC present in 21.4% of products labeled CBD only

70 B Vandereyetal, 2015

B Bonn-Miller et al., 2017
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Labeled accurately Under labeled Over labeled

References: Vanderey et al. 2015, Bonn-Miller et al. 2017
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This slide is a visual representation of two studies published in JAMA (Vanderey et al., 2015 in green and Bonn Miller et al., 2017 in blue) that purchased edibles from internet dispensaries and compared the amount of THC and CBD obtained through testing to the amount listed on the label. 

As you can see, only 17% in the Vanderey et al. study and 31% in the Bonn-Miller et al study were accurately labeled, with 23% and 43% of samples respectively under labelled. Meaning… they contained more CBD or THC than advertised. 

And, THC was present in 21.4% of the products labeled CBD only. 

So… even if your patients think they are using CBD only products, they may in fact be ingesting THC as well. 



Vanderey et al., 2015 JAMA
An Internet directory of dispensaries, with a menu of products available at each, was used to determine purchase locations in San Francisco, California, Los Angeles, California, and Seattle, Washington. A list of dispensaries was generated, with individual businesses randomly selected until 3 were identified in each city that offered at least 1 edible cannabis product from each of 3 common categories (baked goods, beverages, candy or chocolate) with package labels that provided, at minimum, specific Δ9-tetrahydrocannabinol (THC) content
75 products purchased, 47 different brands from dispensaries in San francisco, LA, Seattle 2014. Under labelled = contained more than advertised; over labelled = contained less than advertised
- 17% (13) labelled accurately
23% (17) under labelled 
60% (45) over labelled 
Bonn-Miller et al., 2017- Tested for CBD content in oils, tinctures, impairment (84 products).  Internet retailers, 9-10/2016
31% (26) labelled accurately
43% (36) under labelled
26% (22) over labelled 
THC present in 18/84 samples (up to 6.43 mg/ml)- (enough to cause impairment or intoxification)

Vanderey et al., 2015 JAMA
An Internet directory of dispensaries, with a menu of products available at each, was used to determine purchase locations in San Francisco, California, Los Angeles, California, and Seattle, Washington. A list of dispensaries was generated, with individual businesses randomly selected until 3 were identified in each city that offered at least 1 edible cannabis product from each of.


Marijuana
Goes Main Street
A Bovening Business » Yous Brainfon Pots ngdr.c.:_ﬂl.\'.anlpr’u

Scope of the Issue

* Marijuana is commonly used for pregnancy ailments

» THC readily crosses the placenta ‘

« THC concentration has increased at least 3-fold in the past decade
— Marijuana in dispensaries ~17.7-23.2% THC up to 75.9% THC

* Prenatal marijuana exposure has been associated with:
— Miscarriage and stillbirth
— Intrauterine growth restriction and low birth weight
— 5-fold increase in dysmorphic features associated with FASD
— Impaired fetal neurodevelopment
— Childhood attention and learning disorders

References: Volkow 2017, Hutchings 1989, Cristino 2014, Kenny 1999, Alhusen 2013, Varner 2014, Hayatbakhsh 2012, El Marroun 2009,
Hurd 2005, Day 2006, Fernandez-Ruiz 1999, Goldschmidt 2008, Hingson 1982, Conner 2016, Wang 2013, Warner 2014, Dickson 2018,
Elsohly 2016, Jikomes 2018
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Now we will turn our attention back to marijuana. Marijuana is commonly used for relief of pregnancy ailments – it is seen as more “natural.” Additionally, many dispensaries are recommending it for morning sickness especially in the first trimester – particularly edibles because they avoid the toxins from smoking

Similar to most other drugs of abuse, the concern for detrimental fetal and offspring outcomes stems from the fact that the main psychoactive ingredient of marijuana (THC) readily crosses the placenta and binds to cannabinoid receptors in the placenta and brain.  Prior studies have shown that fetal concentrations appear to approximately reach 1/3 of maternal levels

It is also notable that the concentration of THC in contemporary marijuana has increased significantly. Even between 1995 and 2014, it has increased 3 fold from 4 to 12% respectively.  Currently, in dispensaries, the average concentration of THC can range from 17.7-23.2%, but can be up to 75.9%.  

This is concerning because the available evidence suggests a potential harmful effect of prenatal marijuana exposure on the offspring:
Miscarriage and stillbirth
Intrauterine growth restriction and low birth weight
5-fold increase in dysmorphic features associated with FASD
Impaired fetal neurodevelopment
Childhood attention and learning disorders



Incidence of Use

» Self-reported prevalence of use in pregnancy ranges from 2-5% to 30%

« U.S. National Survey on Drug Use and Health (2017)
o 3.9% of pregnant women used in the last month in 2014 (2.4% in 2002)

* Young-Wolff et al. Cross-sectional Northern California study

o (2017) 22% of young females ages 12-17 years and 19% of women ages 18-
24 used marijuana by self report or urine testing

* (2019) Frequency of use in the year before and during pregnancy has
increased from 2009 to 2017, daily use increasing most rapidly

» Rodriguez et al. (2019) Retrospective cohort study (n=1,206)
» Deliveries from 2011-2017, noted 17.5% (n=211) used marijuana

References: ACOG 2015; Martin et al. 2015; El Marroun et al. 2011; van Gelder et al. 2010; Passey et al. 2014; Beatty et al. 2012; Ko et al.
2014; Volkow et al. 2017; Jarlensk et al.i 2017; Brown et al. 2016; Brown et al. 2017; Young-wolff et al. 2019; Young-Wolff et al JAMA 2017
https://www.everydayhealth.com/pregnancy/marijuana-use-morning-sickness-symptoms/; Rodriguez et al. BJOG 2019,
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Additionally, it important to recognize that the incidence of marijuana use is also on the rise.  The prevalence of prenatal use varies by maternal age, racial or ethnic background and socioeconomic status. 

Most studies report a 2 to 5% prevalence of prenatal marijuana use with up to approximately 30 percent among young, urban, and socioeconomically disadvantaged women. 

In general, the prevalence is higher in groups of young women at high risk and for those residing in states with legalized marijuana. 

Data from the 2017 National Survey on Drug Use and Health (a cross sectional, nationally representative survey) noted that past-month marijuana use among pregnant women was 3.9% in 2014 which is a 62% increase from 2.4% in 2002.

Two other studies published in 2017 and 2019 from the Northern California Kaiser system noted that in 22% of young females ages 12-17 and 19% of women ages 18-24 used marijuana by either self report of urine testing. It was also reported within that healthcare system, that the frequency of marijuana use in pregnancy increased from 1.95% in 2009 to 3.38% in 2017, with daily use increasing most rapidly

More recently, a retrospective cohort study from Colorado published in 2019 examined deliveries from 2011 to 2017 and noted that 17.5% of patients used marijuana, particularly young women. Of note – 2012 was when Colorado passed amendment 64 legalizing retail sales of marijuana


https://www.everydayhealth.com/pregnancy/marijuana-use-morning-sickness-symptoms/

2017 National Survey on Drug Use and
Health

Marijuana Use among Young Adults: Significant Increases in Women
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Reference: https://www.samhsa.gov/data/sites/default/files/nsduh-ppt-09-2018.pdf
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The rise in marijuana use is occurring across all age groups. 

This graph depicts marijuana use as reported by individuals in the past month in a 2017 national survey on drug use and health.

Highlighted on the far right***, are young women aged 18-25

As you can see, marijuana use is common among reproductive aged women and increases over time

This is of particular relevance because 1 in 10 people who use marijuana will become addicted and this proportion increases with earlier exposure to use


Who is Using Cannabis in Pregnancy?

Are more likely to use More often experience
other drugs during symptoms of mental

pregnancy?527.28 health conditions?®# Q

e . Are younger2s2s27.2 Experience nausea or vomiting
h during pregnancy. Women
who experience nausea or
vomiting during pregnancy are
more likely to use cannabis
compared to women who
do not experience these

symptoms.*3'

Have fewer previous
pregnancies®

Are more likely to

smoke Report having
cigarettes227.28.2¢ more stressors2 @
Are more likely Have limited
to drink alcohol or disrupted

during pregnancy?:#7.2829

prenatal care?* e

References: Preventing the Use of Marijuana: Focus on Women and Pregnancy. SAHMSA
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So, who is using cannabis in pregnancy and contributing to this rise? As I mentioned, the highest prevalence of cannabis use in pregnancy is amongst women from urban, socioeconomically disadvantaged populations. 

These women are: more likely to be younger, have concomitant drug use (including alcohol), use tobacco, have nausea and/or vomiting during pregnancy, to have life stressors and mental health conditions and to have limited or disrupted prenatal care.


Vi W—
Perceived Benefits &‘ -
RN

 Most commonly used for nausea and vomiting, postpartum depression,
and pain

* Roberson et al. (2014) found that women who used marijuana in
pregnancy were more likely to report severe nausea (3.7 vs 2.3%, PR
1.63, 95% CI 1.08-2.44)

» Westfall et al (2006) reported on 79 women who used medicinal
marijuana in pregnancy

— 40 (51%) used marijuana to treat nausea and vomiting of pregnancy
and 92% of them felt it was effective

References: Westfall et al. Complement Ther Clin Pract 2006; Roberson et al. Hawaii J Med Phblic Health 2014
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The most common reason we hear about for using marijuana in pregnancy is for its perceived benefits, specifically for self-treatment of nausea or hyperemesis.  It is also used in pregnancy for postpartum depression and pain. Some women have tried to use it for seizures disorders, extrapolating from the use of Epidiolex, that’d I’d mentioned earlier, for two rare forms of childhood epilepsy 

There are two studies assessing the relationship between marijuana use and nausea in pregnancy. The first study, by Roberson et al used the Pregnancy Risk Assessment Monitoring System (PRAMS) data (n=4,375) and found that women who used marijuana in pregnancy were more likely to report severe nausea (3.7 vs 2.3%, prevalence ratio 1.63, 95% CI 1.08-2.44). However, the treatment of nausea with marijuana was not specifically addressed.

The second study is by Westfall et al, reporting on the prevalence of nausea among 79 women who used medicinal marijuana in pregnancy. About half of these women (51%) used marijuana to treat nausea and vomiting of pregnancy and of those, 92% of them felt it was effective. However, there was no control group, no documentation of the quantity used, nor demonstration of its effect on symptoms of nausea other than a subjective report by survey after the pregnancy. 

So in summary, at this time, the effect of marijuana use on nausea and vomiting of pregnancy is unknown


Reasons for Using Cannabis in Pregnancy

Survey respondents — WIC mothers Ever users Current Past users
% (#) users % (#) % (#)

To help with depression/anxiety/stress 35% (164) 63% (60) 28% (103)
To help with pain 29% (135) 60% (57) 21% (78)
To help with nausea/vomiting 23% (108) 48% (46) 17% (62)
For fun/recreation 59% (277) 39% (37) 65% (240)
Other reason 16% (75) 14% (13) 16% (58)

References: Albanese et al. Monitoring Health Concerns Related to Marijuana in Colorado, 2014
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A prior study by the Colorado department of public health and environment surveyed mothers and pregnant women receiving WIC (Special supplemental nutrition program for Women Infants and Children) on their reasons for using marijuana in pregnancy. Most frequently cited reasons by current users *** from the survey included depression, anxiety or stress, to help with pain and/or to help with nausea or vomiting. 

It is important to note that these are all conditions that have alternative treatments that have better studied in the context of pregnancy. 


Perceived Safety

« U.S. National Survey on Drug Use and Health (2017)

Pregnant and Non-pregnant

Pregnant with Non-pregnant

Use no past 30 and no past 30 past 30 day use with past 30 day
day use day use use

2005 3.5% 3.1% 25.8% 23.7%

2015 16.5% 14.8% 65.4% 62.6%

+Yahoo Survey (2017) think t's OK for a.
pregnant woman to
use pot for nausea
or pain

Among Americans who use marijuana
regularly, 40% think it’s OK for a pregnant
woman to use pot for nausea or pain

[teietiitt

Reference: Yahoo News/Marist Poll 2017; Jarlenski et al. 2017 National Survey on Drug Use and Health
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As mentioned earlier, a contributor to the increased incidence of prenatal marijuana use is an increasing perception of safety. This is demonstrated by a recent publication from 2017 using data from the 2015 National Survey on Drug Use and Health.  

That same year, Yahoo*** also surveyed the American population and found that 21% of Americans felt it is ok for pregnant women to use cannabis for nausea or pain. Amongst Americans who use marijuana, 40% felt it was acceptable for women to use marijuana for nausea or pain in pregnancy.

Some of this perception of safety may come from the expanding legalization, and some may come from an interpretation of the literature in which perinatal outcome data are limited and mixed. You can really find whatever you want to support your opinion regarding marijuana use in pregnancy.



Increase iIn THC concentration (1995-2014)
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Reference: ElSohly et al, 2016
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In addition, the potency of marijuana is steadily increasing.

This graph shows the percent THC in DEA confiscated samples of marijuana between 1995 and 2014.

Up through the 90s, most marijuana contained approximately 4% THC. Since then, marijuana has become increasingly potent, largely because of strains that have been bred specifically to increase potency. 

In 2014, the average concentration of THC in marijuana was 12% and now today, the THC potency in marijuana can be up to 40%, with high concentrations strains even more potent than that.


Common forms and methods of THC use

Inhaled
— Smoking, vaporizing, dabbing
— Quickest method, less chance of overconsumption

Oral or gastrointestinal (Gl) absorption .
: : : Duration
— Oral: Drops, tinctures, sprays, lollipops, strips mm
— Gl: Edibles, candies, drinks, snacks, capsules (hrs)
Inhaled 1-3 1-3

— Delay in onset of symptoms
: - : Oral 10-25 1-3
— Higher likelihood of overconsumption
Ingested 30-90 6-8

Topical 15-30 3-6
Transdermal 15-30 6-8
Vaginal sup. 20 3-6

Skin absorption
— Topicals: Balms, lotions, salves, bath soaks
— Transdermals: Patches and gels

Suppositories
— Oils and waxes that can be used rectally or vaginally
— Vaginal suppositories have similar onset times to oral absorption
— Rectal suppositories not as readily absorbed, less psychoactive

References: Cannabis Clinicians Colorado 2016
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There are different vehicles for marijuana delivery. Inhaled marijuana*** is the quickest method for THC to enter systemically and includes smoking, vaporizing and dabbing.  Of these, smoking provides a rapid onset (1-3 min) and short duration (1-3 hrs) of symptoms, which results in a lesser chance of overconsumption.  While smoking has historically been most popular, it is not an efficient method as lighting marijuana destroys some of the medical compounds and carcinogens are released along with particulate matter.  Vaporizing uses a low-temperature electronic portable cigarette or desktop unit to heat marijuana until the plant oils are vaporized and similar to smoking, has a quick onset and short duration as smoking.  Dabbing consists of small quantities of highly-potent cannabis concentrates that are made from hash oil and vaporized, which may be easier to overconsume.

Oral absorption*** includes drops, tinctures, sprays, lollipops, or breath strips and can take approximately 20 minutes before symptoms occur and can last 1 to 3 hours.  In contrast, GI absorption includes edibles, candies, drinks, snacks and capsules that require digestion before an effect is felt, which can range from 30 to 90 minutes after consumption, lasting 6 to 8 hours.  Of these, edibles are very popular, especially in pregnancy, because they are palatable, discreet and effects can for last hours.  Because of the delay in onset of symptoms, these methods lend to a higher likelihood of overconsumption

There are other methods such as skin absorption*** through topicals and transdermals. Topicals are non-psychoactive and include balms, salves, and lotions, which do not enter the bloodstream and thus do not result in a positive urine drug screen . Patches used are time-released, measured doses of which, some can be cut into smaller pieces if a lower dose is desired

Additionally, there are suppositories*** made from oils and waxes that can be applied rectally or vaginally.  Vaginal suppositories have similar onset times to oral absorption, but rectal suppositories are not as readily absorbed into the bloodstream and thus are less psychoactive


Routes of administration before and during
pregnancy

* Young-wolff et al. (2019), Northern California 2018-2019 (n=585)

— Self reported use in the year before and during pregnancy
— 12% (n=71) used before vs. 3% (n=19) used during pregnhancy
— Among users, 43% used >1 mode before vs. 15% during pregnancy

Mode of
Delivery Pregnancy (%) | Pregnancy (%)
Smoking
Edibles
Vaping 23 16
Lotions 11 5

Other 10 0

References: Young-wolff et al. Addictive Behaviors 2019
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A study last year from the Northern California Kaiser system looked at self-reported use in the year prior and during pregnancy and noted that 12% of women used the year before and 3% used during pregnancy. 

Amongst users, 43% used more than 1 mode of marijuana before pregnancy vs. 15% during pregnancy.  Among different marijuana delivery devices, smoking*** was most commonly used the year before and during pregnancy followed by edibles then vaping. 


Methods for testing in pregnancy

 Maternal
— Serum
o 2-3 days
— Urine
» 2-3 days for occasional and weeks in chronic user
— Hair
* Upto 90 days

* Neonatal
— Umbilical Cord Homogenate
* Send out lab
» Utilizes otherwise discarded specimen
» Easier to collect than meconium
— Meconium
 |dentifies maternal marijuana use >24w

Reference: Colorado.gov; Colby et al. Clin Biochem 2017; Scroggin et al. MSACL 2018; ARUP Laboratories
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Because there are many different vehicles of marijuana used, I want to take a moment to talk about the methods for marijuana testing in pregnancy. This is because testing can be affected by BMI, frequency of use, when marijuana was last used,  and the delivery vehicle of marijuana used.

In regards to the maternal methods for testing, these include include serum (which can detect use in the past 2-3 days), urine (which detects occasional use in the last 2-3 days or the past few weeks in the chronic user) and hair (which detects use up to 90 days prior).

Neonatal methods for testing include umbilical cord homogenate and meconium.
 Umbilical cord homogenate is a send out lab and is easier to collect than meconium. Of note, THC deposits evenly across the length of the cord so it doesn’t matter which segment of cord is sent.
It is important to know that meconium may be more sensitive than cord homogenate testing, but it is only available after 24 weeks gestation, is usually passed within 48hrs of birth, and often requires coordinated effort for collection.


Limitations of the urine drug screen 9/

i THC
.....
T

* Are often immunoassays that detect the major urinary metabolite of \“
THC (11-nor-delta-9-tetrahydrocannabinol-9-carboxylic acid) ﬂ

* Prone to false positives

— NSAIDs and PPls have been reported to cause false positives on
drug screens

— If a false positive or negative is suspected, confirmatory testing is
with gas chromatography-mass spectrometry or liquid
chromatography-tandem mass spectrometry

» Synthetic or designer cannabinoids are not detected by urine drug
screens

Reference: Chocron et al. BMJ 2019; Wu et al. BMJ 2019
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Of note, there are limitations to urine drug screening for marijuana. These tests are often immunoassays that detect the major urinary metabolite of THC.

As such, this test is prone to false positives that might lead to the incorrect diagnosis or a delay in the right diagnosis. 

It is important to also know that in the past, NSAIDs and PPIs have been reported to cause false positives on drug screens.

If a false positive or negative is suspected, confirmatory testing is with gas chromotagraphy mass spectrometry or liquid chromatography-tandem mass spectrometry

Additionally, synthetic or designer cannabinoids are not detected by urine drug screens


Surgeon General’s Advisory

Ehe New York Times
Surgeon General Warns
Pregnant Women and Teenagers
Not to Smoke or Vape Marijuana

Dr. Jerome Adams, the surgeon general, said they may be
unaware that modern crops pose greater health risks because of
their potency.

The U.S. surgeon general stressed that modern marijuana is far more potent than
products from 20 years ago, with much higher levels of T.H.C., marijuana’s active
ingredient. Richard Vogel/Associated Press

“No amount
of marijuana
use during
pregnancy or
adolescence
IS safe.”

References: Surgeon General's Advisory 2019 - https://www.hhs.gov/surgeongeneral/reports-and-publications/addiction-and-

substance-misuse/advisory-on-marijuana-use-and-developing-brain/index.html
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So, what do our regulatory bodies have to say regarding marijuana use in pregnancy?

In August of 2019, the Surgeon General Dr. Jerome Adams issued a public advisory discouraging marijuana use in pregnancy. He emphasized the potential harmful health effects associated with the increasing potency of marijuana and the growing public self-perception of safety.

He stated in this advisory that “No amount of marijuana use during pregnancy or adolescence is known to be safe.”

The safest choice is to abstain until we know more about the long-term impact

Pregnant women need the facts and resources to support healthy decisions

It is critical to educate women, youth, family members, school officials, state and local leaders, and health professionals about the risks of marijuana

Science-based messaging campaigns and targeted prevention programming are urgently needed

Lastly, further research is needed to understand all the impacts of THC on the developing brain, but we know enough now to warrant concern and action

https://www.hhs.gov/surgeongeneral/reports-and-publications/addiction-and-substance-misuse/advisory-on-marijuana-use-and-developing-brain/index.html

e -I"’-.: The American College of
i = Obstetricians and Gynecologists
a n % 7 WIOMEN'S HEALTH CARE PHYSICIANS

American Academy s e
of Pediatrics L

« ACOG’s Committee opinion states:

— Before pregnancy and in early pregnancy, all women should be asked about
tobacco, alcohol and other drugs used for nonmedical reasons

— Women reporting marijuana use should be counseled regarding potential
adverse health effects of continued use during pregnancy

— Women who are pregnant, contemplating pregnancy, or lactating should be
encouraged to discontinue marijuana use, even if for medicinal purposes

— Ob-gyns should not prescribe for medicinal purposes to pregnant or lactating
women

— Insufficient evidence for effects on nursing infant

« American Academy of Pediatrics (AAP) policy statement on “Breastfeeding and
the Use of Human Milk”:

— Breastfeeding contraindicated in women using illicit drugs including
marijuana

References: ACOG, Committee Opinion No. 637, Obstet Gynecol 2017, AAP. 2012 (www.pediatrics.org/cgi/doi/10.1542/peds.2011-
3552) Accessed January 1, 2020
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Prior to the Surgeon General’s advisory, the American College of Obstetricians and Gynecologists came out with a committee opinion regarding marijuana use in pregnancy in 2017 and advised against using when contemplating pregnancy, during pregnancy and when breastfeeding due to insufficient evidence on its effects.

In 2012, the American Academy of Pediatrics had published a policy statement on “breastfeeding and the use of human milk”, which states that breastfeeding is contraindicated in women using illicit drugs including marijuana.  
Although there are known benefits of breastfeeding including bonding, decreased obesity, immune function, increased IQ -how do we weigh known benefits vs theoretical risks? 
Unlike with other substances, we also cannot advise women to “pump and dump” because THC is lipophilic and thus may continue to expose the baby through breastmilk for a prolonged period of time


Problems with existing studies | TIME

The Highly Divisive, i
Curiously Underfunded
and Strangely Promising
World of Pot Science y

* Retrospective or observational design

 Small sample size

» Lack of quantification/timing of exposure

* Most studies reflect marijuana exposure through smoking

» Confounded by tobacco, polysubstance use, alcohol, nutrition, and
sociodemographic factors

* Most of the literature is from the 1980s when marijuana products were less
potent
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There is a lot of research out there about marijuana and its possible adverse effects in pregnancy – so, I will just be reviewing the most pertinent articles and most researched perinatal outcomes over the next few slides and try to summarize the findings.  But, first a disclaimer.  There are problems with a large majority of the existing studies on marijuana in pregnancy.  In most cases, there is a small sample size or a lack of quantification and timing of exposure.  

For example, studies on congenital malformations are not limited to exposure in the first trimester of pregnancy when embryogenesis is occurring.  

Additionally, studies are unable to demonstrate a marijuana dose-dependent response because quantity of use is not well-defined. 

The results of many prior studies are also confounded by concurrent tobacco or other substance use and sociodemographic factors

Because most of the literature is also from the 1980s when marijuana products were less potent and the mode of delivery was largely through smoking only.  


Existing studies rely on self report

« Shiono et al (1995), n=7,470

— Prospective multi-center cohort study, interviews and serum screening
— 60-70% with positive THC on serum screen denied use in interview

* Rodriguez et al. (2019), n=1,206 women, 17.5% (n=211) used marijuana
— Retrospective cohort study, nearly universal urine toxicology screen
— 8.5% (n=18) self-report, 63% (n=133) urine screen, and 28.4% (n=60) both

* Young-wolff et al (2019), n=279,457, Northern California from 2009-2016
— Screening through self-report and biochemical testing

151

@ Positive self-report or toxicology
@ Positive toxicology
© Positive self-report

10+

—m—8

-
1 L

8 — 5 &

Adjusted Prevalence of Marijuana Use, %

2009 2010 2011 2012 2013 20114 20'15 20;15
Year

References: Shiono et al. 1995; Rodriguez et al. 2019; Young-wolff et al. 2017
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Additionally, a lot of the existing literature relied on self-report which we know is problematic.  

For example, a prior prospective study by Shiono in 1995 screened pregnant women by both structured interviews and serum toxicology. When doing so, they found that 60-70% of women that tested positive for THC on serum toxicology had denied use during their interview.

Similarly, a more recent retrospective cohort study out of Colorado examined 1,206 pregnant women and found that 17.5% used marijuana. Of those that used, 8.5% were by self-report only, 63% were by urine screen, and 28.4% was by both.

Another recent study in 2019 again from the Northern California Kaiser system screened women through self report and biochemical testing from 2009 to 2016 and noted increased prevalence of use in pregnancy, but most importantly, more women tested positive by toxicology screen than self reported use. This may be because California legalized medical marijuana in 1996 and didn’t legalize recreational marijuana until 2018



Pregnancy

Possible Effects on Your Fetus

Prenatal outcomes

Marijuana

your fetus’s health at risk.

Disrupfion of brain
development

before birth

Permanent lung injury
from smoking marijuana

Smaller size at birth Dizziness, putting you

Higher risk of stillbirth at risk of falls

Higher chance of b eing

Impaired judgment,
putting you at rlsl(

Wi lIHl'I O Woman uses L‘U”I
marijuana and cigarettes of injury
during pregnancy

Harm ‘rom secon dhﬂ nd

marijuana smoke Lower levels of

oxygen in the body,
which can lead fo
breathing problems

Behavioral problems
in childhood and trouble
paying altention in school

If you use murquanc during pregnancy,
you may be putting your health an
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Maternal
— Increased risk of anemia

— Increased cyclic vomiting
and/or hyperemesis
syndrome

Fetal/Neonatal
— Fetal growth restriction
and lower birth weight
— Preterm birth
— Stillbirth and miscarriage
— Increased NICU
admissions

— Altered
neurodevelopment

References: NASEM 2016; Gunn et al. 2016; Berenson et al. 1996; Witter and Niebyl et al. 1990, https://ca.style.yahoo.com/marijuana-
saved-pregnancy-safe-pot-moms-100111720.html ; ACOG 2018
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I’m now going to switch gears and focus on the effects of chronic marijuana use. 
As mentioned earlier, existing studies suggest an association between prenatal marijuana exposure with maternal and fetal/neonatal adverse effects. ACOG recently published provider references for MJ use in pregnancy, including this infographic which summarizes the available data on MJ use in pregnancy. 

Maternal outcomes that have been reported include increased risk of anemia, decreased oxygenation, and also cyclic vomiting and/or hyperemesis syndrome. 

The main fetal and neonatal outcomes that ACOG highlights are similar to the ones I’d mentioned previously:
Fetal growth restriction and small for gestational age 
Preterm labor and preterm birth
Stillbirth and miscarriage
Increased NICU admissions
Altered neurodevelopment


https://ca.style.yahoo.com/marijuana-saved-pregnancy-safe-pot-moms-100111720.html

Cannabinoid hyperemesis syndrome
(CHS) In pregnancy

» Refractory cyclic nausea/vomiting with abdominal

° i = % .
Retrospective study (n=1,571), 6% of patients Severe cyclic nausea and

presenting to ER with recurrent emesis had CHS 100%
vomiting over months

*  Unclear etiOIOQy: ) ) ] Abdominal pain 85.1%
— Hypothesis 1: Stimulation of enteric CB1
receptors inhibits gastric/intestinal motility > weekly cannabis use 97.4%
— Hypothesis 2: Stimulation of vascular CB1 Regular cannabisuse >1yr  74.8%
receptors induces splanchnic vasodilation
Compulsive hot showers 92.3%
. .2/
— Hypothesis 3: Genetic variants cause excessive or baths for relief
pro-emetic cannabis metabolites
Age <50yo at time of
100%

Compulsively take hot showers/baths for relief evaluation

Long term therapy is cannabis cessation

— Complete and permanent resolution <2 weeks
weaning

Reference: Chocron et al. BMJ 2019; Wu et al. BMJ 2019; Sorensen et al.J Med Toxicol 2017
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As I highlighted in the prior slide, chronic marijuana use can be associated with increased hyperemesis. A condition that can be confusing in pregnancy and difficult to diagnosis is Cannabinoid Hyperemesis Syndrome. 

This was first described in 2004. It is paradoxical cyclic vomiting that occurs in patients with a history of chronic cannabis use. The classic presentation is severe nausea***, intractable vomiting, abdominal pain, and abnormal bathing behaviors. Additional symptoms include agitation, diaphoresis, tachycardia, postural hypotension, subjective fevers/chills, and weight loss.  

It is also unresponsive to anti-emetics and episodes usually last 24-48 hours at a time, but will recur if cannabis use is continued

The etiology behind this syndrome is unclear. There have been various hypotheses, but none have been been validated. 

One interesting feature of cannabinoid hyperemesis syndrome is that patients engage in compulsive bathing, often seen as showering in hot water for hours at a time and multiple times per day appears to provide symptomatic relief 

The long term treatment is cessation from marijuana use – when this occurs, within 2 weeks patients will have complete and permanent resolution of symptoms



Fetal Growth Restriction

« English et al. (1997), Meta-analysis, prenatal exposure and birth weight
— Babies of women who used >4 times/wk weighed <131 grams less
— Low birth weight with any use was OR 1.09 (95% CI 0.94-1.27)

El Marroun et al. (2009), Large prospective trial
— Fetuses exposed in early pregnancy (n=214) grew 11.2 grams/week less
— Fetuses exposed throughout pregnancy (n=41) grew 14.4 grams/week less

Gunn et al. (2016), Systematic review
— Prenatally exposed infants had decreased birth weight (OR 1.77, Cl 1.04-3.01)

National Academies (2017), Systematic review

— Significant association between maternal cannabis smoking and lower birth weight
of the offspring

Kharbanda et al. (2019), Retrospective cohort study (n=3,435), ICD-10 codes
— Prenatal use was associated low birth weight (aRR 1.69, 95% CI. 1.22-2.34)

References: NASEM 2016; Gunn BMJ Open 2016; El Marroun J Am Acad Child Adolesc Psychiatry 2009, English Addiction
1997, https://responsibilitygrowshere.com/baby, Fergusson 2002, Kharbanda J of Perinatology 2019
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Overall, by far the most studied topic is the association between marijuana use and fetal growth restriction. Abnormalities in growth are biologically plausible given the passage of cannabinoids across the placenta. There is also some data suggesting that cannabis affects glucose and insulin regulation and therefore may affect the fetal growth trajectory. 

There are a number of articles published in the 1980s and 90s on this topic. In 1997, English et al published a meta-analysis of 10 studies focused on the association between marijuana exposure and birth weight.  This study found that women who consumed marijuana <4x/week had babies that weighed on average 113g less than non-users

A secondary analysis was published in 2009 from a large prospective trial out of the Netherlands initiated in 2001 to assess early environmental and genetic determinants of health called the Generation R study. It enrolled multiethnic pregnant women of middle to high socioeconomic status with follow up of offspring until age 6. This study found that fetuses exposed to marijuana early in pregnancy grew 11.2g/week less and those exposed to marijuana throughout pregnancy grew 14.4g/week less than non-users.  However, this study used ultrasound to measure fetal growth where than can be user/subject limitations, not neonatal birth weight 

This association between marijuana use and fetal weight was also demonstrated in two other large systematic reviews in 2016 and 2017, but was unable to demonstrate whether these observations were from marijuana smoke or THC itself

Lastly, a more recent large retrospective cohort study by Kharbanda in 2019 using ICD-10 codes identified that 283 (8.2%) of studied pregnant women had positive urine toxicology screens and that prenatal use was associated with low birth weight. However, this study was not able to identify the mode of marijuana delivery used.


https://responsibilitygrowshere.com/baby

Preterm birth (PTB)

Fergusson et al. (2002), ALSPAC Study (n=12,129)
— PTB rate (4.6%) same among users and non-users

 Burns et al. (2006), ICD-10 codes for substance use from births (n=416,834)
— Increased incidence of preterm birth among MJ users (18.8% vs 5.8%)

« Hayathakhsh et al. (2012), women (n=24,874) who self-reported MJ use
— MJ use associated with PTB (OR 1.5, 1.1-1.9) and NICU admit (OR 2; 1.7-2.4)

» Dekker et al. (2012), Identifying PTB risk factors in pregnancies (n=3,184)
— 7% marijuana-exposed by self-report in structured interviews
— Pre-pregnancy use associated with PTB (OR 2.34; 1.22-4.52)

« Saurel-Cubizolles et al. (2014), Studied women (n=13,545) in France
— Any use was associated with spontaneous PTB (OR 2.15, 95% CI 1.10, 4.18)

« Corsietal. (2019) Canadian women (n=661,617); 9,427 (1.4%) reported MJ use
— PTB (12% vs. 6.1%) and NICU admit (19.3% vs. 13.8%) in users vs. non-users

References: Fergusson et al. BJOG 2002, Hayathakhsh et al. Pediatr Res 2012, Burns et al. Addiction 2006, Shiono AJOG 1995,
Saurel-Cubizolles BJOG 2014, Dekker PLOS One 2012, https://blog.pregistry.com/marijuana-pregnancy/; Corsi et al. JAMA 2019
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When reviewing the data on the association with preterm birth, it is very mixed. The Avon Longitudinal Study of Pregnancy and Childhood (ALSPAC study) is a population-based cohort study from the UK who’s objective was to examine environmental exposures that affect the health and development of children (n=12,129). This study found that the PTB rate in women who used marijuana weekly beyond the first trimester was exactly the same as non-users at 4.6% (p=0.976).  

In contrast, a second study used ICD-10 codes for substance use and noted an increased incidence of PTB among marijuana users (18.8% vs 5.8%).  

Another study was a cohort (n=24,874) study where subjects self-reported marijuana use at their prenatal care intake. After adjusting for alcohol, tobacco and other illicit drugs, marijuana use was found to be associated with PTB (OR 1.5, 1.1-1.9). 

Two other studies looking specifically at spontaneous PTB include a prospective study by Dekker involving an international multicenter cohort designed to look for predictors of PTB and found that pre-pregnancy marijuana use was associated with PTB.  The second study is out of France, and also reported that any marijuana use was associated with PTB (OR 2.15).  

Lastly, a large study from Ottawa Canada using the Better Outcomes Registry and Network (BORN) was published last year that captures all births occurring in the province, representing 40% of births in Canada. It was a retrospective study from 2012-2017 looking at 661,617 women, of which 1.4% reported cannabis use. After adjusting for obstetrical and sociodemographic characteristics, they found that there was an increased PTB rate of 12% in users vs. 6.1% in non-users as well as NICU admissions, 19.3% vs. 13.8% respectively.

https://blog.pregistry.com/marijuana-pregnancy/

Stillbirth

National Academies (2017) did not identify an association between cannabis
exposure and stillbirth or spontaneous abortion

Warshak et al. (2015)
 Marijuana exposure and adverse obstetrical/neonatal outcomes

* No association in cannabis users (1.1%) vs. non-users (1.5%)

Varner et al. (2014) Stillbirth Collaborative Research Network

* Population-based case-control study of illicit prenatal drug use and its
association with stillbirth

» Association between stillbirth and marijuana use as demonstrated by cord
homogenate positive for THC (OR 2.34, 95% CI 1.13-4.81)

« Partial confounding by exposure to cigarette smoking, after adjusting for
tobacco use, the stillbirth OR was reduced by ~10%

References: NASEM 2017; Varner et al. Obset Gynecol 2014; Warshak et al. J Perinatology 2015
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The data regarding stillbirth and marijuana use are limited because many studies on marijuana use and adverse perinatal outcomes excluded women who had a stillbirth.  

The national academies review and a prior study by Warshak examining the association between marijuana exposure and adverse obstetrical and neonatal outcomes both did not identify an association between cannabis exposure and stillbirth or spontaneous abortion

A prior case-control study from the Stillbirth Collaborative Research Network in 2014 examined the association between prenatal illicit drug use and stillbirth using biological sampling from the umbilical cord. They studied a total of 663 stillbirth deliveries and found an association between stillbirth and marijuana use as demonstrated by cord homogenate positive for the presence of THC with an odds ratio of 2.34, 95% CI 1.13-4.81

  However, these results were partially confounded by exposure to cigarette smoking. After adjusting for cotinine in the maternal serum to account for tobacco use, this reduced the stillbirth OR for marijuana by approximately 10% indicating that at least a portion of the stillbirth risk may be a result of tobacco use. This study was limited by the lack of data to quantitate marijuana use over time, and the unknown relationship between the timing of when marijuana was last used and the presence of THC in the cord homogenate.  


Other Obstetric Complications

* No associations were found between in-utero exposure to cannabis and
the following health outcomes:

« Fetal distress 0
» Maternal diabetes

* Rupture of membranes

» Use of prenatal care

» Placental abruption

» Elevated blood pressure

« Maternal weight gain

» Maternal postnatal issues

» Duration of maternal hospital stay

» Antepartum or postpartum hemorrhage
 Hormone concentrations

References: NASEM 2016; Gunn et al. 2016; Berenson et al. 1996; Witter and Niebyl et al. 1990, https://ca.style.yahoo.com/marijuana-saved-
pregnancy-safe-pot-moms-100111720.html


Presenter
Presentation Notes
In regards to other obstetric complications, there have been no associations found between in-utero exposure to cannabis and the following health outcomes:

- Fetal distress, maternal diabetes, rupture of membranes, abruption, hypertension, maternal weight gain, or hemorrhage


Neonatal and Childhood Outcomes

Infancy
Decreased ability
to self-soothe
Sleep disturbances

Childhood

Poorer memory, verbal reasoning sKills
Less attentive, more impulsive and hyperactive
Symptoms of depression, anxiety

Adolescence
Continued
hyperactivity,
impulsivity, inattention
Reduced school
performance
More likely to try & use
cannabis earlier

b

References: Thompson et al. Obstetrical & Gynecological Survey 2019; https://resources.beststart.org/wp-content/uploads/2019/01/A30-E.pdf,
Huizink et al. 2014, Day et al 1994., Fried et al. 1995
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Often times, more compelling to patients than potential fetal effects are the long-term neurodevelopmental childhood outcomes. 
Compared to the wealth of clinical studies documenting behavioral effects of prenatal exposure to cigarettes or alcohol, only 3 main prospective longitudinal studies have tracked neurobehavioral consequences of maternal cannabis use.  
These 3 studies are:
The Ottawa Prenatal Prospective Study out of Ottawa Canada published in 1978
The Maternal Health Practices and Child Development Study out of Pittsburgh Pennsylvania published in 1982
And the Generation R Study out of the Netherlands published in 2001. 
A summary of the results can be found on the slide. Cannabis use in infancy has been associated with decreased ability to self-soothe and increased sleep disturbances.
In childhood, prenatal exposure has been linked to poorer memory/verbal reasoning and visual processing skills; children who are less attentive, more impulsive and hyperactive; increased symptoms of depression and anxiety
In adolescence, the increased inattention, hyperactivity and impulsivity remains. In addition, adolescents who experienced prenatal exposure show reduced school performance. And importantly, are more likely to try cannabis or start using it at an earlier age
One of the strongest findings in the literature is the correlation between early, frequent and potent marijuana use and increased risk of developing a psychotic disorder like schizophrenia, especially when an individual is already at an increased risk due to family history.


3 major studies that have looked at long term neurocognitive effects
Ottawa Prenatal Prospective Study- Ottawa Canada 1978; Population: middle-income, predominantly caucasian. N- 180
- Looked at effects of prenatal marijuana and tobacco use on 180 offspring through 18-22 years of age of primarily middle class, Caucasian, low-risk patients. Extensive demographic and life-style info was gathered several times during the pregnancy and postnatally. 
Maternal Health Practices and Child Development Study- Pittsburgh Pennsylvania 1982; Population: low-income, predominantly African American. N- 564
            - The second large cohort with long-term follow-up is from 1982 out of Pittsburgh consisting of mostly high-risk, low-income, low socioeconomic status, minority women and followed their offspring through 14 years of age. 
3)      Generation R Study- Rotterdam, Netherlands 2001; Population: higher socioeconomic status, multi-ethnic; N- 9, 778


https://resources.beststart.org/wp-content/uploads/2019/01/A30-E.pdf

Childhood outcomes - Neurodevelopment

» QGuiterrez Alverez et al. (2018)
— Case-control study, (cases n=109, controls n=217)
— Cases were patients with intrauterine exposure to marijuana
confirmed by positive maternal urine testing for THC during any
trimester of pregnancy

atio

Behavior Odc;ls 95% ClI
Ratio

6 2.07 0.76-5.67

Fine Motor  2.32 0.99-5.44
9 1.00 0.41-2.40 c

ross

12 0.76  0.36-1.59 Motor 1.78 0.96-3.30
15 2.68 1.06-6.77 Language 1.06 0.64-1.76

18 2.45 1.06-5.69 | Social 6.88 3.08-15.35|

24 1.61 0.96-2.72

References: Guiterrez Alverez et al. Pediatrics 2018
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A more recent prior case-control study from 2018 examined the impact of intrauterine marijuana exposure on neurodevelopment on the first 24 months of life.
Infants were identified if they were exposed to marijuana prenatally and confirmed by positive maternal urine toxicology screen for THC during any point in the pregnancy. 
Chart-review was performed to assess attainment of developmental milestones during well child visits at 6, 9 12, 15, 18 and 24 months of age
Logistic regression showed that prenatal marijuana exposure was significantly associated with developmental delay at*** 15mo and 18mo of age. 
The affected development domains were *** fine motor and social. There were no significant risk of delay in gross motor and language areas identified. 
Additionally, smoking marijuana during the 2nd trimester represented a significant risk of delay at 18 months (OR 3.89)


Childhood outcomes - Neurodevelopment

« Corsietal. (2020)
— Retrospective study, (cases n=109, controls n=217)
— Ontario, Canada from April, 2007 to March, 2012
— Increased incidence of autism spectrum disorder (ASD), intellectual
disability and learning disorders in children prenatally exposed to

cannabis

Bl ee Crude HR Adjusted HR Additionally Adjusted
(95% Cl) (95% CI) HR (95% Cl)

Primary Outcome

Secondary Outcome

Intellectual

disability and 2.04 (1.68-2.49) 1.23(0.97-1.55) 1.22 (0.97-1.54)
learning disorders

ADHD 2.60 (2.35-2.86) 1.11 (0.99-1.25) 1.11 (0.98-1.25)

References: Corsi et al. Nature 2020
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Most recently, a retrospective study by Corsi et al. was published this year in Nature, studying the effect of maternal cannabis use in pregnancy and child neurodevelopmental outcomes
Authors studied all live births in Ontario, Canada between April 1 2007 to March 31 2012.
A total of 508,025 births were identified and of those, 7,125 children (1.4%) were diagnosed with ASD*** by the end of follow-up (~7.4years). The rate of ASD diagnosis was 2.2% among children with in-utero cannabis exposure. 
Pregnancy and birth data was linked to health administrative databases to ascertain child neurodevelopmental outcomes
Matching techniques were then used to control for confounding and Cox regression models were used to examine the associations between prenatal cannabis use and child neurodevelopment
The study found an association between maternal cannabis use in pregnancy and the incidence of autism spectrum disorder diagnosis in the offspring
The incidence of autism spectrum disorder was 4 per 1000 person-years among children with exposure compared to 2.42 among unexposed children, with a fully adjusted hazard ratio of 1.51 in the matched cohort
The incidence of intellectual disability and learning disorders were also higher among offspring in mothers who use cannabis in pregnancy by age 10, although less statistically robust – but there may have been a degree of residual confounding in these findings that the study was not able to adjust for.
At the end, authors concluded that studies are needed re: the amount and timing of cannabis use in pregnancy and childhood health outcomes


Vulnerability to Drug Addiction

The endocannabinoid system regulates dynamic changes in the mesolimbic
dopamine pathway and reward-associated behaviors

« Cannabis exposure in the prenatal and postnatal period can potentially
disrupt normal development and increase vulnerability to drug addiction

* Hurd et al: Post-mortem human second trimester fetal brains prenatally
exposed to marijuana had decreased dopamine receptors, especially males,
and was dose-dependent.

« Adult rat offspring prenatally exposed to THC:
— Enhances heroin-seeking profiles

— Alters expression of CB1, dopamine, and glutamate receptor genes in
the brain striatum

References: Hurd et al. J Neurosci 2019; Hurd et al. Neurotoxicol Teratol 2005; Spano et al. Biol Psychiatry 2007; Tortoriello et al. EMBO
2014
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Aside from impacts to offspring neurodevelopment, prenatal marijuana exposure can also affect offspring vulnerability to drug addiction. 
The endocannabinoid system regulates dynamic changes in the mesolimbic dopamine pathway and reward-associated behaviors
Thus, cannabis exposure in the prenatal and postnatal period can potentially disrupt normal development and increase vulnerability to drug addiction
A prior study of post-mortem human second trimester fetal brains from elective terminations performed between 17-22 weeks was notable for decreased dopamine receptors in marijuana exposed fetuses, especially males, that was dose-dependent
In adult rat offspring that were prenatally exposed to THC, a prior study found that there was enhanced heroin-seeking profiles and there was altered expression of CB1, dopamine, and glutamate receptor genes in the striatum of the brain


Breastfeeding

THC is passed in breastmilk and stored in fat

Bertrand et al. (2018) Quantified THC in breastmilk after marijuana use
— 54 samples from donors (n=50) with self-reported substance/supplement use
— 64% inhaled marijuana, 88% used at least daily, and THC detected in 63%

— Number of daily uses and time from sample collection to analysis were predictors
of THC concentration in breastmilk

Baker et al. (2018), Observational study (n=8)
— Breastmilk collected at 20min, 1, 2 and 4 hrs after smoking cannabis
— Exclusively breastfed infant ingests mean of 2.5% of maternal dose

Astley et al. (1990) Infant (n=136) neurodevelopment exposed via breastmilk

— Exposed infants scored poorly on Psychomotor Developmental Index
— 84% of women who used while pregnant continued while breastfeeding

References: Baker et al. Obstet Gynecol 2018, Bertrand et al. Pediatrics 2018, Astley et al. 1990
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Lastly, I wanted to review the topic of marijuana use while breastfeeding. 
THC is highly lipid soluble and so therefore is transferred into breast milk and stored in lipid-filled tissues like the fetal brain, and can potentially affect a variety of neurodevelopmental processes
A study in the Journal of Pediatrics from 2018 reported the prevalence of cannabis use among breastfeeding women in Colorado between 2014-2015 to be about 5%. 
A study by Baker et al. in the Green Journal from 2018 as well as a study by Bertrand et al. in Pediatrics from the same year showed that THC levels peak in breast milk 1 hour post-inhalation and remain detectable for 6 days after use. Exclusively breastfed infants ingest a mean of 2.5% of the maternal dose of THC. 
In respect to potential neurodevelopmental effects of marijuana exposure during breastfeeding, a prospective cohort study by Astley and Little from 1990 found decreased psychomotor development in infants with postnatal cannabis exposure matched to non-exposed infants at 1 year of age. 
However, it’s difficult to discern if these findings were from exposure during breastfeeding or prenatally since 84% of women in this study who used marijuana while pregnant continued while breastfeeding
Other observations reported in the literature after babies’ exposure to THC through breast milk include lethargy, less frequent feeding, and shorter feeding times
At this time, no studies have adequately addressed the effects of marijuana exposure through breastfeeding on long-term neurodevelopment


How are we doing now?

* Holland et al (2016)
— Audio-recorded patient health encounters (n=468)

— Evaluated obstetric provider (n=47) response to disclosure of marijuana
use during the first prenatal visit

— 90/460 (19%) patients reported marijuana use at OB intake
— Half the time provider did not respond to marijuana disclosure
— When discussed, response was:

* Non-specific

» Focused on legal and procedural consequences (i.e. toxicology
screens and social services)

» Did not focus largely on health or medical implications

Reference: Holland et al, Obstet Gynecol 2016
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So with all of this, how are we doing now? 

A prior study by Holland in 2016 evaluated responses from 47 obstetric providers to a patient’s disclosure of marijuana use during the first prenatal visit. 

A total of 19% of patients reported marijuana use at their prenatal visit and half of providers (48%) did not respond to this disclosure.  

Amongst the providers that did respond, the response was non-specific and focused on legal and procedural consequences, such as toxicology screens and social services. There was less of a focus on maternal and offspring health implications


How are we doing now?

“UnYoth&nesudovithit nadieiisaya spatiiicaiyh én jysuthatvie id, illegal.it
Suakethgdinfealf sielikary aibeyt wilalaot @& wdoisgdioighte stabycinad es
yoot baer farrmsdogyitef yesinggéetsithie éeffquisidseyeadit Anel wae aft
detiverny dbdhavih tfesbabgve you, like force you to talk to child
protective services because it is a risk factor.”

Reference: Holland et al, Obstet Gynecol 2016, htips://weedseedshop.com/en/blog/marijuana-pregnancy-ok-not/



Presenter
Presentation Notes
Some examples of provider responses include, “…You know how it alters your mind when you have it, how it makes you feel, so think about what it is doing to the baby that is not even formed quite yet. It gets the effects as well. And we don’t want to do that to the baby.”

Another provider was recorded saying: “Um….the issue with marijuana specifically is just that it is illegal. So at the time of delivery, they will do a urine drug test because you have a history of using it. If it is positive, at the time of delivery, they will often have you, like force you to talk to child protective services because it is a risk factor.”


https://weedseedshop.com/en/blog/marijuana-pregnancy-ok-not/

Dispensary Project

« Statewide cross-sectional study of dispensaries in Colorado (n=400)
* Mystery shopper study, caller was 8 weeks pregnant with nausea

Phone Script Cited Here...
“Hi, I'm 8 weeks pregnant and feeling really nauseated. Are there any products that are recommended for
morning sickness?”

Prompts in response to no recommendation:

o 1.What if | have a medical card? (If asked why you have a card, state it is for chronic pain from a car accident.)
o 2 Why not?

Prompts in response to recommendation:

o 1. What product?

o a Why?

¢ 2 How often should | use it?

¢ 3. Isit safe to take during pregnancy?

¢ a_If only matemal risks are addressed, ask: 13 it also safe for my baby?
o b.If only fetal risks are addressed, ask: Is it also safe for me?

Before closing call:

Should | talk to my doctor about this (if no recommendation previously made to discuss with health care provider)?

 Nearly 70% had product recommendations, predominantly edibles
— 65% based recommendation on personal opinion
— 32% recommended discussing with OB provider without prompting

Reference: Dickson et al Obstet Gynecol 2018


Presenter
Presentation Notes
My favorite study looking at advice pregnant women receive regarding prenatal marijuana use is a statewide cross-sectional study in 2017 out of Colorado looked to characterize recommendations given to pregnant women by Colorado cannabis dispensaries regarding the use of cannabis products for nausea during the first trimester of pregnancy.  

They utilized a mystery caller approach where the caller stated they were 8 weeks pregnant and experiencing morning sickness. Each conversation started with “Hi, I’m 8 weeks pregnant and feeling really nauseated. Are there any products that are recommended for morning sickness?” 

Dispensaries were randomly selected from the Colorado Department of Revenue Enforcement Division website. 

The primary outcome was the proportion of marijuana dispensaries that recommended a cannabis product for use during pregnancy.  

They found that 70% of the dispensaries contacted had product recommendations. 65% of the recommendations given were based on their own personal opinion. And only 32% recommended discussing with their OB provider without being specifically prompted. 

So, in addition to “the internet and Google “… women are getting medical advice from workers at dispensaries. Also because patients either fear repercussions of discussing use with their providers or because they use cannabis for self-medication, they may be turning to other sources like dispensaries to get help for symptom management.

As well as the perceived therapeutic effects of marijuana we have discussed, studies have cited that patient uncertainty regarding adverse perinatal consequences and a lack of counseling from healthcare providers also contribute to the perceived safety of marijuana use among pregnant women. 



Talking with patients — what to tell them?

* No known benefits of marijuana use in pregnancy

 THC crosses the placenta and is found in breastmilk and there are possible risks
of marijuana use in pregnancy and with breastfeeding

* No known “safe” amount of marijuana in pregnancy

» There are treatments to common ailments in pregnancy (i.e. nausea, anxiety) that
have better safety data

 Marijuana is addictive

 There are known adverse effects associated with marijuana use in pregnancy
and/or lactation

o Helpful websites:

— https://responsibilitygrowshere.com/

— https://www.cdc.gov/marijuana/pdf/marijuana-pregnancy-508.pdf

— https://www.colorado.gov/pacific/sites/default/files/MJ RMEP Pregnancy-
Breastfeeding-Clinical-Guidelines.pdf

Reference: Colorado Departemnt of Public Health & Environment


Presenter
Presentation Notes
I hope that I have demonstrated that the landscape regarding cannabis use in this country has shifted, and therefore as providers, we must be adaptable in our approach to cannabis use in pregnancy. 
Legalization is increasing, which has resulted in expanded access and increased use. Potency is increasing, meaning that much of our understanding of the risks of MJ use is based on outdated data. 
The public, especially those who use marijuana, have a tendency to perceive MJ use as safe and non addictive, however MJ is recognized as an addictive substance and the American Psychiatric Association DSM has established MJ substance-use disorder. 
Women are using MJ in pregnancy, often because they perceive it as a “safer” choice for managing common symptoms/conditions of pregnancy - however we have data demonstrating that there are adverse effects to MJ use in pregnancy.
We as providers need to recognize that our silence on this issue validates perceived safety and acceptance of MJ use in pregnancy and prevents women from accessing accurate information. We should all feel empowered to ask women about MJ use in pregnancy and provide counseling to patients regarding their use, and make referrals to treatment. 
So, in the meantime, what do we tell patients? I have summarized talking points that can be used in discussion with patients. (READ SLIDE)


https://responsibilitygrowshere.com/
https://www.cdc.gov/marijuana/pdf/marijuana-pregnancy-508.pdf
https://www.colorado.gov/pacific/sites/default/files/MJ_RMEP_Pregnancy-Breastfeeding-Clinical-Guidelines.pdf
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