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Some research issues with marijuana, HIV and inﬂammation
The body produces many compounds that cells use to send information via signals to each other. One such system
of signals is called the endocannabinoid system. To respond to chemical signals, cells have certain proteins on their
surface called receptors. Cells of the immune system, brain, gut and some organs have receptors for
endocannabinoids produced by the body.
The marijuana plant may contain up to 100 cannabinoids; likely many of these also bind to the body’s
endocannabinoid receptors. When the ﬂowers of the marijuana plant are heated, cannabinoids such as THC
(tetrahydrocannabinol) and CBD (cannabidiol) are formed. Since many cells have receptors for endocannabinoids,
marijuana and its extracts can have eﬀects on diﬀerent organ-systems. In this issue of TreatmentUpdate we will
largely focus on the impact of cannabinoids on the immune system. Before we do so, we ﬁrst present some
information about the immune system and its interaction with microbes, particularly HIV.

Inﬂammation and immune activation in general
When cells of the immune system discover the presence of an invading microbe or tumour, a normal response is to
mobilize the rest of the immune system. This happens when the cells that discovered the germ or tumour release
chemical signals to alert other cells of the immune system that are nearby. As more cells converge on the microbe,
they capture it and take it to nearby lymph nodes or lymphatic tissues (both of which house many cells of the
immune system). Once inside the lymph nodes, the cells that captured the germ show it, or a key part of it, to other
cells so that they are educated about what to look for and attack. These educated cells are stimulated to make many
copies of themselves and follow a chemical trail to where the germ is located. One group of cells of the immune
system, called B-cells, makes antibodies designed to attack the germ. Other cells of the immune system release
chemical signals that incite inﬂammation, as this helps to mobilize the immune system to contain the microbe. In
most cases, the invading microbe is contained and eliminated. Once this happens the immune system then releases
further chemical signals to help dampen inﬂammation and decrease immune activation. Such dampening signals are
necessary, as having high levels of inﬂammation and immune activation for prolonged periods uses up vital nutrients
(particularly protein) and the immune response against the microbe could get out of control and harm healthy
tissues.

Inﬂammation and immune activation with HIV
Chronic HIV infection is associated with excessive levels of inﬂammation and activation of the immune system.
Initiating HIV treatment (ART) and achieving and maintaining an undetectable viral load helps to reduce inﬂammation
and immune activation. However, despite the use of ART, these consequences of HIV infection do not fall to the low
levels seen in healthy HIV-negative people.
Researchers are concerned that chronic HIV-related inﬂammation and immune activation may, over the long-term,
contribute to an increased risk for the following conditions:
cardiovascular disease (including heart attack and stroke)
degenerative conditions of the brain (such as Alzheimer’s and Parkinson’s diseases)
type 2 diabetes
inﬂammatory diseases of the digestive tract (such as Crohn’s disease)
arthritis
lung injury
thinner bones
psoriasis

As a result, researchers are planning or conducting studies to reduce excess HIV-related inﬂammation. Some of
these studies are discussed in TreatmentUpdate 223 . Marijuana and its extracts also have potential to be assessed
for their anti-inﬂammatory eﬀects in clinical trials.

Marijuana and HIV
Most of the studies done with herbal marijuana (as opposed to pharmacological preparations or extracts) in people
with HIV have not been robustly designed. As a result, the conclusions that can be drawn from such studies are
only suggestive. Still, such studies can be useful when designing future clinical trials. We will report on additional
marijuana research later in this report.

What’s in marijuana?
Researchers estimate that there may be as many as 100 diﬀerent compounds in marijuana with potential medicinal
application. These compounds are called cannabinoids. Commonly researched cannabinoids include THC and CBD.

Cannabinoids and the immune system—a possible point of intervention
Lab experiments with cells of the immune system have found that when these cells become activated they display a
relatively high density of receptors for cannabinoids. This suggests that these cells could have a heightened
sensitivity to marijuana or its extracts. This sensitivity could be exploited in clinical trials.
Further lab experiments with cells of the immune system from both HIV-positive and HIV-negative people have found
that cannabinoids can reduce immune activation. In one series of experiments, researchers found that HIV-positive
marijuana users had reduced levels of immune activation. In other experiments, researchers conﬁrmed the
dampening eﬀect of marijuana or its extracts (particularly THC) on the activities of the immune system. Altogether,
the results of these laboratory experiments suggest that marijuana or its extracts have the potential to be used in
reducing immune activation and inﬂammation in HIV-positive people.

Bear in mind
As mentioned earlier, the vast majority of studies with herbal marijuana and HIV-positive people have been
observational in nature. This means that the conclusions drawn from such studies are suggestive, not deﬁnitive.
Observational studies are a good starting point to explore a potential biomedical issue and collect data that can be
used to develop a study of a more robust design.
Researchers are aware of the issues that aﬀect observational study designs but have to develop a body of evidence
that can later be used to support the need for larger and more robustly designed studies. Such robust studies are
expensive and take time to develop, must compete against other research proposals for limited funding and then, if
funded, have to be executed. These processes take time and it could take ﬁve to 10 years for such studies to bear
fruit.
It is noteworthy that while marijuana or its extracts may have beneﬁcial eﬀects on the immune systems of HIVpositive people, it is possible that in some cases marijuana may have harmful eﬀects as well. For instance, the smoke
from burning marijuana contains a mix of compounds somewhat similar to that produced when tobacco is burned.
It is therefore possible that people who chronically smoke marijuana may increase their risk for cardiovascular and
lung disease. The point about marijuana and cardiovascular disease is explored later in this issue of
TreatmentUpdate .
Also explored later in this issue of TreatmentUpdate : Marijuana can also interfere with the immune system by
weakening some aspects of its ability to carry out its functions. Will this weakening have any negative health
consequences? Future studies need to pay attention to these and the following issues:
Which strains of marijuana were used?
What was the relative mix of cannabinoids in such strains?
How was marijuana used—smoked, ingested (edibles) or vapourized?
How much marijuana was used and how often?
Did marijuana interact with ART and/or other medicines commonly used by HIV-positive people?

Are there diﬀerences in the eﬀect of marijuana by gender?

—Sean R. Hosein
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Disclaimer
Decisions about particular medical treatments should always be made in consultation with a qualiﬁed medical
practitioner knowledgeable about HIV- and hepatitis C-related illness and the treatments in question.
CATIE provides information resources to help people living with HIV and/or hepatitis C who wish to manage their own
health care in partnership with their care providers. Information accessed through or published or provided by
CATIE, however, is not to be considered medical advice. We do not recommend or advocate particular treatments
and we urge users to consult as broad a range of sources as possible. We strongly urge users to consult with a
qualiﬁed medical practitioner prior to undertaking any decision, use or action of a medical nature.
CATIE endeavours to provide the most up-to-date and accurate information at the time of publication. However,
information changes and users are encouraged to ensure they have the most current information. Users relying
solely on this information do so entirely at their own risk. Neither CATIE nor any of its partners or funders, nor any
of their employees, directors, oﬃcers or volunteers may be held liable for damages of any kind that may result from
the use or misuse of any such information. Any opinions expressed herein or in any article or publication accessed
or published or provided by CATIE may not reﬂect the policies or opinions of CATIE or any partners or funders.
Information on safer drug use is presented as a public health service to help people make healthier choices to
reduce the spread of HIV, viral hepatitis and other infections. It is not intended to encourage or promote the use or
possession of illegal drugs.

Permission to Reproduce
This document is copyrighted. It may be reprinted and distributed in its entirety for non-commercial purposes
without prior permission, but permission must be obtained to edit its content. The following credit must appear on
any reprint: This information was provided by CATIE (the Canadian AIDS Treatment Information Exchange). For
more information, contact CATIE at 1.800.263.1638.
© CATIE
Production of this content has been made possible through a ﬁnancial contribution from the Public Health Agency of
Canada.

Available online at:
http://www.catie.ca/en/treatmentupdate/treatmentupdate-225/inﬂammation-hiv-and-marijuana/some-researchissues-marijuana-hi

