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Introduction	and	Background	



Objectives	

u  Review	current	state	and	national	cannabis	statistics	
u  Introduce	Cannabis/Cannabinoid		Medicine	as	a	

specialty	
u  Provide	overview	of	the	endocannabinoid	system,	

cannabinoids,	terpenes	
u  Discuss	pharmacology,	PK/PD	of	different	forms	of	

cannabis	
u  Incorporating	cannabis	into	a	treatment	plan	of	care	
u  Safety	and	development	of	best	practice	
u  Vaping	and	lung	injury	issue	



https://disa.com/map-of-marijuana-legality-by-state	



u  Established	2015	
u  Dispensaries	opened	December	2017	
u  2018:	$102	million	in	cannabis	sales	à	on	pace	to	double	in	

2019	
u  17,248	pounds	of	cannabis	flower	and	just	over	1.2	million	

units	of	infused	products	between	January	and	July	2019.	
u  82	licensed	dispensaries	in	operation,	16	cultivators	and	17	

processors.	
u  2	dispensaries	per	district	

u  >	100,000	registered	patients	
https://mjbizdaily.com/chart-marylands-2019-medical-cannabis-sales-on-pace-to-double-2018-sales/ 



Image courtesy of the Maryland Medical Cannabis Commission 



Emerging	Specialty:	Cannabis/
Cannabinoid	Medicine	
u Collective	and	expanding	group	of	clinicians	and	
researchers	active	in	the	study	and	medical	
applications	of	endogenous,	plant-derived	and	
synthetic	cannabinoids	and	those	who	support	
the	medical	use	of	cannabinoids.	

u Committed	to	research,	advocacy,	and	education	
along	with	establishing	best	practices,	guidelines,	and	
patient	safety	

u Guiding	tasks	and	responsibilities	of	providers	
u Professional	organizations,	peer	reviewed	journals	



Practice	
Standards	

u  Initial	Examination	
u  Term	of	Recommendation	
u  Documentation	Supporting	the	

Diagnosis	
u  Appropriate	medical	conditions	
u  Ongoing	Medical	Care	
u  Medical	Records	
u  Supporting	Patients	
u  Primary	Care	Reports	
u  Dispensaries	



Cannabis 101	









CB1	Receptor	Distribution	in	Human	
CNS	

(Terry,	2010)	

with the distribution of CB1 receptors (17), which de-
creased slowly over time. Radioactivity in the brain peaked
by approximately 30 min and was approximately 3.2 SUV
for all areas of the neocortex (Figs. 2 and 3A). Areas with
high CB1 receptor density (e.g., putamen) had an even
greater concentration of radioactivity, peaking over 4.0
SUV in most subjects. Radioactivity in the brain decreased
slowly, remaining within approximately 85% of the peak by
2 h and within approximately 60% of the peak by 5 h. We
averaged radioactivity concentration from 20 to 60 min
after injection to represent brain uptake (brain uptake20–60;
Supplemental Table 3).

Two regions of the brain consistently demonstrated less
uptake of radioactivity than other regions. The first region,
pons, had a peak SUV of approximately 2.4 within 8 min.
After the peak, washout of radioactivity from the pons was
1.5–2 times faster than from other regions at 60–120 min
after injection. The second region, white matter, typically
peaked at an SUV of approximately 1.2 about 15 min after
injection and remained nearly constant until the end of the
scan, with minimal washout of radioactivity.

The skull had a significant uptake of radioactivity, which
could reflect bone or marrow (Fig. 3B). Among regions of
the skull, the clivus, which contains significant amounts of
marrow, had the greatest uptake of radioactivity, suggesting
that marrow more avidly takes up 18F-FMPEP-d2 or its
radiometabolites.

Plasma Analysis
The concentration of 18F-FMPEP-d2 in arterial plasma

peaked at 1–2 min and then rapidly declined because of

distribution in the body, followed by a slow terminal phase
of elimination. To quantify the exposure of the brain to 18F-
FMPEP-d2, we fitted the concentration of 18F-FMPEP-d2

after its peak to a triexponential curve (Fig. 4A). Of the 3
associated half-lives, the first 2 (;0.4 and 5.7 min) largely
reflected distribution and the last (;82 min) reflected
elimination (i.e., metabolism and excretion). However,
the 3 components accounted for nearly equal portions of
the total AUC0-N: approximately 18%, 28%, and 33%. The
portion before the peak accounted for approximately 20%
of the AUC0-N. The concentration of 18F-FMPEP-d2 in the
plasma of some subjects remained the same or slightly
increased during the 2 later imaging intervals (150–180 and
210–240 min) but declined during the rest intervals (120–
150, 180–210, and 240–270 min). During the rest intervals,
subjects arose from the camera and walked around,
suggesting that the shifting of fluid in the body may have
mobilized and redistributed 18F-FMPEP-d2.

FIGURE 2. 18F-FMPEP-d2 in human brain. PET images
from 30 to 60 min after injection of 18F-FMPEP-d2 were
averaged (left column) and coregistered to subject’s MR
images (middle column). PET and MR images are overlaid in
right column.

FIGURE 3. Time–activity curves of 18F-FMPEP-d2 in brain
from single subject scanned for 300 min. (A) Decay-
corrected measurements from putamen (n), prefrontal cortex
(h), cerebellum (d, pons (s), and white matter (·) were fitted
with unconstrained 2-tissue-compartment model (–). Puta-
men was consistently region of highest brain uptake. White
matter was consistently region of lowest brain uptake,
followed by pons. (B) Decay-corrected measurements from
same subject demonstrate uptake of radioactivity in clivus
(¤), occiput ()), and parietal bones (:). Concentration
(Conc) is expressed as SUV, which normalizes for injected
activity and body weight.

IMAGING CB1 RECEPTORS USING 18F-FMPEP-d2 • Terry et al. 115
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CB2 Receptor Distribution 

(Ahmad, 2013) 



Endocannabinoids	

u Anandamide	(AEA)	
	

u 2-Arachidonoylglycerol	(2-AG)	



https://media.springernature.com/full/springer-static/image/art%3A10.1038%2Fijo.2015.179/MediaObjects/41366_2016_Article_BFijo2015179_Fig1_HTML.jpg 

Endocannabinoid	Synthesis	



Post-synaptic	targets	and	metabolism	



Synaptic	behavior	of	cannabinoids	

u  https://sensiseeds.com/en/blog/the-endocannabinoid-
system-and-how-it-works/ 

https://sensiseeds.com/en/blog/the-endocannabinoid-system-and-how-it-works/ 





Phytocannabinoids	



Phytocannabinoid 

https://boojumgroup.com/articles/cannabinoids-overview/ 



Terpenes	

u  Essential	oils	in	the	cannabis	plant	
u  Responsible	for	the	unique,	layered	smell	of	individual	

strains	

u  In	the	wild,	served	important	role	as	pesticide,	predator	
deterrent,	attractor	of	pollenators	

u  Biologically,	have	medicinal	effects	that	enhance	
psychoactive	and	systemic	effects	of	cannabis	

u  Nomenclature	now	emphasizing	terpene	profile	over	“sativa,	
indica”,	etc	



https://www.reddit.com/r/vaporents/comments/47sxlv/chart_of_terpenes_and_their_identifying_scents/ 





Cannabis	Pharmacology	



https://i.pinimg.com/736x/e5/bd/28/e5bd2802369204627dcdef609bf69c4f--medicine-bottles-medical-cannabis.jpg 
https://i.pinimg.com/736x/5a/0c/db/5a0cdbe7faa88f5e062d481b4c6b9862--vintage-medical-vintage-ads.jpg 



https://i.pinimg.com/originals/f4/07/84/f40784d381adc7136e76a9971a2357da.jpg 



https://www.slideshare.net/IkennaGodwin/marijuana-86121992 

How	is	Cannabis	Consumed?	



Smoking/Vaporizing	–		
Pros:	Fast	onset,	easy	titration,	preserves	terpenes.		
Cons:	Not	ideal	for	lung	health,	highly	variable	bioavailability	
(2-56%)8	
	

Ingestion	(Edibles/Capsules)	–		
Pros:	Long	lasting	effect,	many	are	familiar.		
Cons:	Low	bioavailability	(4-20%),	stronger	psychoactive	effect	
due	to	conversion	of	THC	to	11-hydroxy-THC,	harder	to	predict	
	
Sublingual	–		
Pros:	Avoids	first-pass	metabolism,	higher	bioavailability	than	
ingestion,	precise	dosing.		
Cons:	Does	not	provide	relief	as	fast	as	smoking/vaporizing	
	
Topical	–		
Pros:	Avoids	psychoactivity,	can	provide	immediate	relief	to	
sites	of	pain	and	inflammation.		
Cons:	No	systemic	effects,	finding	effective	topicals	can	be	
difficult	
	 Slide	credit:	Justin	Kander	





Metabolism	
	
Inhaled	cannabis:		Most	THC	is	eliminated	
over	~	1	hour;	duration	of	action	with	active	
metabolites	is	2	-	3	hours.	
	
Ingested	cannabis:	THC	is	eliminated	over	~	
5	-	8	hours;	duration	of	action	of	active	
metabolites	is	approximately	5	–	10	hours.	





Metabolism	
	
Inhaled	cannabis:		Most	THC	is	eliminated	
over	~	1	hour;	duration	of	action	with	active	
metabolites	is	2	-	3	hours.	
	
Ingested	cannabis:	THC	is	eliminated	over	~	
5	-	8	hours;	duration	of	action	of	active	
metabolites	is	approximately	5	–	10	hours.	



Medication	
Interactions	with	
Cannabinoids	



Cannabinoid-drug	interactions	

u  CYP450	system	

u  THC	and	CBD	can	act	as	inhibitors	or	inducers	

u  Inhibitorà	reduced	breakdown	leads	to	higher	
circulating	drug	levels	(increased	side	effects,	toxicity)	

u Inhibitorà	slower	conversion	of	prodrugs	into	
active	form	(drug	less	effective)	

u  Inducerà	more	rapid	breakdown	leads	to	lower	
circulating	levels	(drug	less	effective)	





http://rx.ph.lacounty.gov/RxCannabis0918 



Cannabis evidence 



Importance	of	Cannabis	Specialist	
Care	
u Medical	cannabis	patients	are	often	seriously	ill	with	
complex,	multi-system	disease		

u Fluctuating	health	crises,	disease	progression	
u Polypharmacy	
u Multiple	specialists	
u Stressed	family	systems,	social	stressors	
u Cannabis-naïve,	overwhelmed	by	process	
u Large	gap	between	growing	patient	need	and	qualified	
providers,	many	barriers	



Medical	Cannabis	Consultation		
and	Certification	Process	

u  Patient	registers	with	MMCC	to	request	patient	ID	number	
u  Maryland	law	requires	Face	to	Face	visit	by	provider:	“bona	fide”	

provider-patient	relationship	with	recordkeeping	that	meets	
standard	of	care	

u  History	and	physical	
u  Attention	to	medical	history,	medications,	social	history	
u  Documentation	of	qualifying	condition	
u  If	patient	is	eligible	and	registered,	provider	completes	patient	

certification	in	MMCC	portal	
u  Patient	is	given	product	recommendations	by	provider,	along	with	

dispensary	education	
u  Provider	communicates	with	PCP	and	specialists	about	cannabis	

treatment	plan	
u  Provider	accessible	for	guidance	and	regular	follow	up	
u  Certification	must	be	renewed	annually	



Cannabis	treatment	plan	
Method	of	Administration	(MOA):		
☐ 	 	Smoke:		Flower	or	Vape	
☐ 	 	Concentrate:		Oils,	Dab,	Shatter	
☐ 	 	Ingestible:		tablets,	capsules,	troches,	gummies	

☐ 	 	Sublingual	oils	or	tincture	
☐ 	 	Suppositories	
☐ 	 	Topical		

Cannabinoid	ratio:	Preferred	ratio	of	principle	cannabinoids,	THC:CBD.		
☐ 	 	High	CBD:	CBD:THC	(30:1	<->	10:1)	
☐ 	 	Balanced:	6:1<->	1:1	<->	1:2	THC:CBD	

☐ 	 	High	THC	strain:	(THC:CBD	~	100:1	<->	50:1)	
☐ 	 	Other:	e.g.	consider	a	High	CBD	tincture	in	the	AM	before	breakfast	and	a	

	 	 	balanced	THC:CBD	tincture	at	bedtime	

Frequency:	 		
☐ 	 	Once	daily	
☐ 	 	Twice	daily,	AM	before	breakfast	or	PM,	and	bedtime	

☐ 	 	Three	times	daily,	every	8	hours	~	AM	before	breakfast,	PM,	and	bedtime	
☐ 	 	Other	___________	



Cannabis	treatment	plan	
Suggested	Oral	Dose:		Wide	range	in	dosing	depending	on	tolerance	and	
individual	differences.	 		

☐ 	2.5	mg	to	5	mg	per	dose	

☐ 	5	-	10	mg	per	dose	

☐ 	10	-	20	mg	per	dose	

☐ 	20	-	40	mg	per	dose	

☐ 	~	50	mg	per	dose	

☐ 	Other:		may	increase	dose	after	2-3	days	if	desired	effect	not	reached	

Strain-specific:	

Target	effect:	(relaxation,	sleep,	appetite,	neuropathic	pain	relief,	etc.)	

☐ 	Sativa/Indica/hybrid_____________________________________	

☐ 	Terpenes____________________________________________	

Medication	interactions:_________________________________________________	

Cautions:_______________________________________________________________		



Safety	and	best	practice	

u Medical	dosing	and	monitoring	
u Microdosing	
u Vaping	issue	



Vaping	and	Lung	Injury	
u  What	we	know:	
u  As	of	October	1,	2019,	1,080*	lung	injury	cases	associated	with	using	e-

cigarette,	or	vaping,	products	have	been	reported	to	CDC	from	48	states	
and	1	U.S.	territory.	

u  Eighteen	deaths	have	been	confirmed	in	15	states.	
u  All	patients	have	reported	a	history	of	using	e-cigarette,	or	vaping,	

products.	
u  Most	patients	report	a	history	of	using	THC-containing	products.	The	

latest	national	and	regional	findings	suggest	products	containing	THC	
play	a	role	in	the	outbreak.	

u  Approximately	70%	of	patients	are	male.	
u  Approximately	80%	of	patients	are	under	35	years	old.	

u  16%	of	patients	are	under	18	years	old	
u  21%	of	patients	are	18	to	20	years	old	

u   
 



Vaping	and	Lung	Injury	
u  What	we	don’t	know:	
u  The	specific	chemical	exposure(s)	causing	lung	injuries	associated	

with	e-cigarette	use,	or	vaping,	remains	unknown	at	this	time.	
u  No	single	product	or	substance	has	been	linked	to	all	lung	injury	

cases.	

u  The	outbreak	is	occurring	in	the	context	of	a	dynamic	marketplace	
for	e-cigarette,	or	vaping,	products,	which	may	have	a	mix	of	
ingredients,	complex	packaging	and	supply	chains,	and	include	
potentially	illicit	substances.	

u  Users	may	not	know	what	is	in	their	e-cigarette	or	e-liquid	
solutions.	Many	of	the	products	and	substances	can	be	modified	
by	suppliers	or	users.	They	can	be	obtained	from	stores,	online	
retailers,	from	informal	sources	(e.g.	friends,	family	members),	or	
“off	the	street.”	

u  More	information	is	needed	to	know	whether	one	or	more	e-cigarette	
or	vaping	products,	substances,	or	brands	is	responsible	for	the	
outbreak.	



CDC	Recommendations:	
u  While	this	investigation	is	ongoing,	CDC	recommends	that	you	consider	

refraining	from	using	e-cigarette,	or	vaping,	products,	particularly	those	
containing	THC.	

u  If	you	are	an	adult	who	used	e-cigarettes	containing	nicotine	to	quit	cigarette	
smoking,	do	not	return	to	smoking	cigarettes.	

u  If	you	have	recently	used	an	e-cigarette	or	vaping	product	and	you	
have	symptoms	like	those	reported	in	this	outbreak,	see	a	healthcare	provider.	

u  Regardless	of	the	ongoing	investigation:	

u  Anyone	who	uses	e-cigarette,	or	vaping,	products	should	not	buy	these	products	
(e.g.,	e-cigarette	or	vaping	products	with	THC	or	CBD	oils)	from	informal	sources	
(e.g.	friends,	family	members)	or	“off	the	street,”	and	should	not	modify	or	add	any	
substances	to	these	products	that	are	not	intended	by	the	manufacturer.	

u  Youth	and	young	adults	should	not	use	e-cigarette,	or	vaping,	prod-ucts.	

u  Women	who	are	pregnant	should	not	use	e-cigarette,	or	vaping,	products.	

u  Adults	who	do	not	currently	use	tobacco	products	should	not	start	using	e-cigarette,	
or	vaping,	products.	




