Marijuana influence on cardiac modulation and heart rate: novel hypothesis

and gaps in evidence.
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Over the last two decades, marijuana consumption for recreational purposes has become more-and

meore-diffusedincreasingly common among young adults in the United States of America (USA) [1].

Moreover, legalization of medical and recreational use in different states of the USA and of
recreational use in Canada and Uruguay favoured a novel attitude toward this drug so that -en-this
path—other countries werldwide-are taking under consideration legal-changes to cannabis_legal

status.

As a consequence, there has been a growth in the interest of the scientific community put-grewing
interest-in the eemprehension-of-the harmful and potential potential-beneficial effects of marijuana
and its compounds, with greater attenrtion-emphasis onte the cerebral and the cardiovascular systems
(CVS).

Marijuana has been proven beneficial for several medical conditions, including pain, cachexia,
epilepsy, multiple sclerosis spasticity, nausea and vomiting, and there is moderate evidence of its
potential use for dystonia and glaucoma treatment [2, 3, 4, 5]-. In opposite, inconclusive and
controversial results have been obtained regarding as-cencerns-other pathologies such as anxiety,
depression, Alzheimer disease, cancer and cardiovascular (CV) diseases [2, 3, 6]. For instance, a
retrospective propensity-matched analysis of 161 000 patients-with-heart-fatiure showed a reduced
risk of death and shorter mean hospital stay in patients-used-to-constme-marijuana user hospitalized
with acute heart failure —in comparison with nonusers [6]. Asteng-Whileas interesting, these data,

likewise-the-majority-part-of-evidence-concerning-cannabinoids;-are retrospective and observational

and there is lack of randomized controlled trialsevidence, as it unfortunately common for the entire

medical marijuana field. -confirming-these-findings:

In fact, marijuana effects on the CVS are not completely understood, also becauseinreasen-of of the

existing law restrictions that limit Hmited-thefrom evaluationing of health implications of cannabis

eonsumption-through prospective studies, as underlined by a recently published scientific statement



from the American Heart Association (AHA) recenthy—published—entine—ahead—ofprint—on

Cireulation-[7]. This document clarifies that, at the state of the art, available evidence does not
support a link between cannabis use and cardiovascular health, and the-that petential-risks outweigh
any potential benefits, with a high potential for abuse and an unacceptable safety profile.

Fhe—In general, the wide wvariety—spectrum of cannabis CV side effects is explained by the

complexity of the endogenous endocannabinoid system (ECS) and by the different mechanisms of
action of its compounds [8]. The ECS is composed by two natural cannabinoids (anandamide and 2-
arachidonoylglycerol) and two G protein coupled receptors (CB:R and CB2R) [9]. In the CV
systemsS these receptors are expressed by myocardiocytes, vascular endothelial and smooth muscle
cells and circulating blood cells. Moreover, CB1R has also been detected in-reurons-of the central
and autonomic nervous system, with a potential influence on neurogenic CV modulation [10].
CB:R activation may lead to vasodilatation/constriction, hypotension, increase or decrease in heart
rate while CB2R stimulation -attenuates endothelial activation, chemotaxis, adhesion, transmigration
of inflammatory cells [10, 11]. Therefore, cannabis CV effects are strictly tighthy-dependent on the
agonist/antagonist action of its compounds at the receptor level.

Cannabidiol (CBD) and the tetrahydrocannabinolic acid, hepaticathy-decarboxylated in the liver to
tetrahydrocannabinol (THC), are the most extensively studied cannabinoids. THC -is a

partial agonist with equal affinity for both CB receptors, while CBD acts as a CB1R modulator
without binding either to CB1R or CB2R [7]. As a consequence, THC has psychotropic effects and
stimulates the sympathetic nervous system determining an increase in heart rate, myocardial oxygen
demand, platelet activation and systolic blood pressure, being also associated with endothelial
dysfunction and oxidative stress [10]. On the other hand, CBD is not a axe-psychoactive compound
and may reduce heart rate and blood pressure, improves vasodilation in models of endothelial
dysfunction, and reduces inflammation and vascular hyperpermeability in diabetic models [12].

Obviously, marijuana pharmacokinetics is also influenced by the route of administration and users

physteal-characteristics [7].



Known acute CV risks side-effects-of marijuana consumption are coronary artery thrombosis and
myocardial infarction, atrial fibrillation, ventricular arrhythmias, stroke, complete atrioventricular
block, cardiomyopathies, heart failure, stroke, vasospasm, vascular inflammation, or artery
dissection, arrhythmias and sudden death [10].

NenethelessHowever, great part of the evidence comes from the evaluation of patients acceding to

the hospital after recent marijuana use, with limited data on chronic effects.

The novelty of the study by Keen et al. [13] is that the investigators decided to examine cannabis
influence on cardiac modulation, and not to focus only on CV events—as—the—majority—part—-of
In this cross-selectional study 93 African American/Black college students, with a mean age of 20
years -03(SB=—2.21) were recruited with-the-purpose-to compare heart rate differences between
three different marijuana use groups (never used=63; recent use [in the past 24 hours; subacute] =
13; in the past 7 days, but not in the past 24 hours = 17). Heart rate is an easily detectable parameter
with the important characteristic to be both a reliable marker of sympathetic activity and a predictor
of cardiac health. A racial videotape was shown to the participants and heart rate was registered

over three minutes.

compared-to-the-others—-Surprisingly, the subacute use group shewed-demonstrated lowerrvalues-of

heart rate,-and-statistical-significanee persistinged also at the eevariance-after analysis-adjustmented

for age, sex, blood pressure, and body mass index.

As honestly discussed by the authors, this study has—present several limitations. First of all,

marijuana consumption was self-reported by the participants, and,—consequenthy,——route—of

with no gquantitative data.

Moreover, confounding factors as cigarettes smoking, physical activity and consumption of other

sympaticomimetics substances were not registered. Finally, study population included only African

American/Black college students, thus meantng-that-thisresults-may-netlimiting-be applicabilityed



to people of other ethnicity, even in consideration of the genetic differences feunded-present in the
ECS [14].

Nonetheless, the scientific value of this study is that it examines marijuana effects on cardiac
modulation,~whieh-is-still an almost unexplored field.

The unexpected finding of lower heart rate in the subacute use group may endorse the rovel-theory
that, -shortly few-heurs-after cannabis consumption, a compensatory process may take place leading
to opposite sympathetic/patasympathetic responses eppesite—in comparison with those usually

observed in the acute phasewithin—the—first-heur. Asteng—asWhile insufficient to confirm this

hypothesis, the study by Keen et al. may represent a starting point for more focused and organized

studies that-could—provide—further—evidence—as—regardson the harmful/beneficial CV effects of
cannabis, a matter that deserves an effort by-the-scientific-community-to be clarified in reason of the

recent huge itncrease in cannabis recreational and medical use-and-the-eurrent-legal-issuesrelied.
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