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A B S T R A C T

Background: Marijuana is a commonly used recreational substance with purported analgesic and mood enhan-
cing properties. Many people living with HIV identify marijuana as a palliative substance. However, through its
main psychoactive component, tetrahydrocannabinol (THC), is known to influence the immune system. The
effects of marijuana use in people with HIV are still controversial, with very scant literature in Black adults.
Methods: The current study determined the differences in the lymphocyte count, specifically the number cluster
differentiation 4 and 8 (CD4+ and CD8+), among patients who urine drug tested negative for THC (n=70) and
those who tested positive for THC (n= 25). The sample included 95 Black people living with HIV, 51% female,
with a mean age of 46 ± 11 years. Participants provided a urine sample for substance use testing and a trained
researcher extracted clinical data from clinical charts on the day of appointment.
Results: After adjusting for demographic and HIV-related covariates, THC-positive patients had significantly
higher CD4+ and CD8+ counts than their THC-negative counterparts.
Conclusion: These results extend previous HIV-related immunity findings in an underrepresented group, and
suggest that THC use does not reduce immune function as measured by CD count. Further research is warranted
on the overall effects of THC on immune function in HIV positive patients.

1. Introduction

Over one million people are currently living with HIV in the United
States (CDC, 2016). Through advances in HIV medications, the use of
antiretroviral therapy has led to people living longer with HIV (Palella
et al., 2006). In attempts to mitigate the effects of the psychological and
physiological symptoms posed by HIV, some people living with HIV
(PLWH) are using marijuana for symptom palliation (Prentiss et al.,
2004). Although marijuana may offer some relief to PLWH for a variety
of symptoms, marijuana usage also has potentially deleterious im-
munomodulatory effects, leaving individuals more susceptible to in-
fections (Cabral and Pettit, 1998; Klein et al., 1998; Keen et al., 2014;
Keen and Turner, 2015). Therefore, PLWH who use marijuana may be
at increased risk of infection as their immune system is already com-
promised.

Cross-sectional studies in PLWH examining the relationship be-
tween marijuana use and cluster of differentiation 4 (CD4+) or cluster

of differentiation 8 (CD8+) T lymphocyte counts have shown incon-
sistent results (Whitfield et al., 1997; Furler et al., 2004; Abrams et al.,
2003; Kuo et al., 2004; Chang et al., 2001; Chao et al., 2008; Bonn-
Miller et al., 2014; Kelly et al., 2016; Okafor et al., 2016). However,
longitudinal research suggest that marijuana use frequency is not de-
leterious or associated with CD4+T cells in a sample of HIV and He-
patitis C co-infected patients (Marcellin et al., 2017). In PLWH, the
CD4+ and CD8+T lymphocytes counts are reduced due to the HIV
virus utilizing the these T lymphocytes to replicate the virus and ulti-
mately destroy infected cells. As a result, the ability to fight infection is
reduced because of a reduced number of CD4+ and CD8+T lym-
phocytes. The addition of a substance like tetrahydrocannabinol (THC)
that further suppresses the activity of immune cells, raises the concern
that further inhibition of function in a patient with a diminished cell
population would significantly increase the risk for infections. On the
other hand, THC inhibiting the same immune cells (i.e. natural killer
cells and cytokines) that aid the HIV virus in infecting other cells that

https://doi.org/10.1016/j.drugalcdep.2018.11.018
Received 26 November 2018; Received in revised form 28 November 2018; Accepted 30 November 2018

⁎ Corresponding author at: Department of Psychology, Virginia State University, 1 Hayden Drive, PO Box 9079, Petersburg, VA 23806, United States.
E-mail address: LKeen@vsu.edu (L. Keen).

Drug and Alcohol Dependence 198 (2019) 112–115

Available online 18 March 2019
0376-8716/ © 2019 Elsevier B.V. All rights reserved.

T

http://www.sciencedirect.com/science/journal/03768716
https://www.elsevier.com/locate/drugalcdep
https://doi.org/10.1016/j.drugalcdep.2018.11.018
https://doi.org/10.1016/j.drugalcdep.2018.11.018
mailto:LKeen@vsu.edu
https://doi.org/10.1016/j.drugalcdep.2018.11.018
http://crossmark.crossref.org/dialog/?doi=10.1016/j.drugalcdep.2018.11.018&domain=pdf


are recruited may save such T lymphocytes from further infection
(Molina et al., 2011).

The use of marijuana for palliation in PLWH for neurologic symp-
toms is on the rise (Purohit et al;, 2014), however, there is a dearth of
literature that examines the difference in HIV-related immune function
among recent users and non-users. Given the immune system dysre-
gulation, paired with the deleterious influence of HIV on immune
function may leave PLWH more susceptible to disease, it is important to
determine the potential risk/benefit of marijuana in this group. This is
especially imperative to examine in African Americans/Blacks (Blacks),
who are disproportionately affected by HIV (CDC, 2016). The purpose
of the current study was to examine the differences in CD4+ and CD8+
counts between Black PLWH who urine drug test positive for THC
compared to Black PLWH who test negative for THC. Based on previous
research, we hypothesized that PLWH who urine test positive for THC
will have significantly lower CD4+ and CD8+ counts when compared
to their negative counterparts.

2. Material and methods

2.1. Subjects

One hundred heterosexual Black adults were recruited by flyers and
referrals within the University of Florida Center for HIV/AIDS Research
and Education Service Rainbow Center in Jacksonville, Florida as a part
of the parent study entitled, “The Effects of Racial Discrimination,
Social Support, and Executive Function on HIV Health Outcomes in HIV
Positive Heterosexual Black Men.” Inclusion criteria for the parent
study included individuals who were aged 18 years or older with no
history of traumatic brain injury and self-identify as heterosexual. Both
the Virginia State University and University of Florida Institutional
Review Boards approved this study. A total of 100 individuals partici-
pated in the parent study, but only those with complete CD4+ and
CD8+ count data were included in the current study (n=95).

2.2. Procedures

Study procedures entailed one study visit lasting approximately one
hour. Participants were screened for inclusion criteria and scheduled to
participate on the date of their next doctor's appointment. After com-
pleting their appointment, participants were escorted to the research
space in the adjacent building from the clinic. Upon entering the
University of Florida Center for AIDS/HIV Research and Education
Services research space, researchers obtained informed consent from
the participants. After informed consent was received, a registered
nurse obtained a urine sample. Following this collection, participants
completed demographic, brief medical history, and behavioral health
questionnaires. When the participants’ data from their doctor’s ap-
pointment were entered into the hospital's medical database, a member
of the research staff extracted primary vitals and immune data from
patient charts for the date they participated in the research study.
Participation was voluntary and participants were remunerated $25 for
their time.

2.3. Assessment of recent marijuana use

Recent marijuana use was assessed using urine drug screening kits.
Urine specimens obtained by a trained research assistant, who then
utilized a rapid one step screening method with a multi-drug panel
dipping stick. The multi-drug panel dipstick applies lateral flow chro-
matographic immunoassays to detect positive results based on standard
cutoffs for THC urinary metabolites. A positive result reflects marijuana
use in the past 15–30 days. Positive results were coded as “1″ and ne-
gative results were coded as “0″.

2.4. Chart Extraction: CD4+ and CD8+

Cluster Differentiations 4 and 8 were obtained via patient chart
extraction. The participants were scheduled to participate on days when
they also had an appointment with their doctor in order to obtain HIV-
relevant immune function from their charts. A trained researcher ab-
stracted patient's’ current medical and lab data from their EPIC elec-
tronic medical records. A second research coordinator verified accu-
racy. The clinical laboratory used fluorescence activated cell sorter to
enumerate the cell type.

2.5. Assessment of covariates

Age (in years), sex, and annual income were collected via a demo-
graphic questionnaire administered by a trained researcher. Height and
weight were obtained from their recent doctor's appointment via chart
extraction. HIV-related covariates included 1) “How many years each
participant has lived with HIV”, which was confirmed by the clinic (by
original diagnosis or from self-report) and 2) detectable viral load,
coded as 1 for “yes” and 0 for “no”.

2.6. Data analysis

Data were analyzed using the Statistical Package for Social Sciences,
Version 24.0 (SPSS Incorporated). Continuous variables are presented
as “mean (standard deviation)”. Frequencies and percentages for cate-
gorical variables are reported as the “n” of the subsample and the
within group percentage. CD4+ counts and BMI levels were negatively
skewed, so values were log transformed prior to analyses. Independent
T-tests and Chi-square tests were used to compare respectively con-
tinuous and categorical variables between groups. Analyses of covar-
iance were performed in order to examine the differences in CD4+ and
CD8+ lymphocyte T cell counts between those who urine tested posi-
tive and those who urine tested negative for THC, adjusting for cov-
ariates. Demographic and physiological covariates that may confound a
significant relationship between marijuana use and immune function
were selected based on published literature. Specifically, age (Ader
et al., 1990), sex (Keen and Turner, 2015), body mass index (Molina
et al., 2015), and income (Galea et al., 2007) were included in the
analysis of covariance. Additionally, analyses of covariance included
HIV-related covariates.

3. Results

3.1. Demographic information

Demographic and physiological variable information is displayed in
Table 1. The mean age for the overall sample was 46 ± 11 years with
49 (51%) women. Approximately 26% of the sample urine drug tested
positive for THC and approximately 73% tested negative.

3.2. THC adjusted mean differences

After adjusting for demographic, physiological, and HIV-related
covariates, analysis of covariance analyses revealed significant differ-
ence in CD4+ and CD8+ counts between THC positive and negative
participants (F= 7.06, df= 1, p= .01, partial = .07; F= 4.11, df= 1,
p= .04, partial = .04). Specifically, THC positive participants had
significantly higher CD4+ levels (621 ± 338) and CD8+ counts
(904 ± 461) than their THC negative counterparts (524 ± 360;
762 ± 338, respectively). Additionally, years living with HIV
(F=4.59, df= 1, p= .03, partial= .05) and detectable viral load
(F=9.087, df= 1, p= .01, partial = 0.09) were significant predictors
of CD4+ counts in the presences of other variables These results can be
seen in Fig. 1.
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4. Discussion

The current study sought to examine the differences in CD4+ and
CD8+ counts between those who tested positive for THC and patients
who tested negative for THC in a sample of heterosexual Black PLWH.
Both THC negative and THC positive PLWH had CD4+ lymphocyte cell
counts above 500 cells/mm3, which suggests the majority of the current
sample were in relative good health regarding their HIV progression.
Though unadjusted comparisons did not yield statistically significant
results, those who tested positive for THC had significantly higher
CD4+ and CD8+ cell counts in the presence of demographic, physio-
logical, and HIV-related covariates. The current findings are in line with
previous research, reporting daily marijuana users have higher CD4+
cell counts and lower viral load than their non-using and infrequent
using counterparts (D’Souza et al., 2012; Milloy et al., 2015). This
finding also supports results reported in community based samples of
HIV positive marijuana users with higher CD4+ cell counts than their
non-using counterparts in Los Angeles (Thames et al., 2016), Houston
(Mayben et al., 2007), and Australia (Fogarty et al., 2007).

The progression of HIV varies from patient to patient, with some
who progress slowly and others who progress much faster. However,
CD4+ and CD8+ cell counts are intimately linked in those that are
able to suppress the HIV infection (Walker et al., 1986; Saez-Aninon
et al., 2007). Depletion of these markers is associated with increased
HIV progression, inflammation, and potentially other end organ com-
plications (Deeks, 2011). The increases in inflammation are critical, as

the inflammatory markers are potentially recruiting other immune cells
to their death (Doitsh et al., 2014). The decrease in the inflammatory
response in marijuana users may account for the increase in HIV-related
immune markers, as marijuana usage may attenuate this cycle of HIV-
related cell pyroptosis. This notion is in line with previous animal
models, which suggest that marijuana may mitigate the transference of
the virus from one cell to the next (Molina et al., 2011a). The findings
from the current study support this literature, as those who tested po-
sitive for marijuana use have higher CD4+ and CD8+ counts than their
negative counterparts.

The current study has some limitations. First, this is a cross-sectional
design, so results require replication in different sample types. Given
the limited sample size of 95, we could not statistically adjust for many
other covariates that may be associated with HIV progression. We also
could not quantify the marijuana amount used or if any participant has
marijuana use disorder. Lastly, the current study did not have any
metrics that presented the potential differences in functionality be-
tween CD4+ and CD8+T lymphocytes.

The current findings suggest a potentially beneficial role to mar-
ijuana, additional to symptom palliation. This preliminary study shows
THC positive patients having better HIV-related immune levels than
their negative counterparts, despite not being statistically different on
various demographic or HIV-related covariates. Moreover, this provides
some insight on heterosexual Black PLWH, as this literature is currently
in its infancy. Future research should examine marijuana use history as
well as biologically confirmed use to determine the potential points of
intervention or even further develop a model based on marijuana’s
influence on HIV progression. Additionally, future research should
utilize a more comprehensive assessment of immune function in a
single sample in order more accurately inform generalization efforts.
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