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Abstract

Background: Chemsex is a novel phenomenon referring to the use of drugs, including crystal methamphetamine,
gammahydroxybutyric acid (GHB)/gamma-butyrolactone (GABA) and mephedrone, to facilitate, enhance, and pro-
long the sexual experience in men who have sex with men in large cities internationally. There is a growing concern
about chemsex and fatal cases among people living with HIV on antiretroviral therapy. This study aimed to describe
the clinical characteristics of chemsex-related intoxications.

Material and methods: An observational study was conducted in people living with HIV who were admitted for
chemsex-related intoxications in an emergency department of a teaching hospital in Barcelona, Spain, from 2018 to
2020. Severe acute intoxications were defined according to the Poisoning Severity Score.

Results: One hundred and fifteen male patients with a median age of 35.6+7 years were included in the study:15
(13.1%) in 2018, 32 (27.8%) in 2019 and 68 (59.1%) in 2020. All patients had stable housing, 107(93.0%) were Spanish
citizen and 32 (27.8%) had mental health disorders. Median CD4 lymphocyte count was 624 (500-765) cells/mm? and
99 (86.1%) had HIV-1 RNA suppression.

Poly-drug use was observed in 51(44.3%) cases and methamphetamine in 75(65,2%) and gammahydroxibutiric acid in
68 (59.1%) were the main drugs used.

Potential drug interactions due to the inhibition of cytochrome P450 by antiviral therapy was determined in 36
(31.3%) patients. Severe intoxications cases affecting neurologic and respiratory systems were diagnosed in 12 (10.4%)
patients and no patient died. CD4 cell counts <500 cells (O.R:4.2; C.1.95%:1.2-14.6) and mental health disorders (O.R.:
2.9; C.195%: 0.8-9.9) were associated with severe acute drug intoxications in the bivariate analyses.
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Conclusions: Chemsex-related intoxications are an increasing clinical problem in people living with HIV. Chemsex
should be routinely screened and addressed in clinical practice, particularly for people with mental illness and low
CD4 cell counts, who are at higher risk for severe intoxications.
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Background

Chemsex is defined as the intentional use of psychoac-
tive or non-psychoactive drugs before or during sex to
facilitate, prolong, and/or intensify sexual experience.
Drugs can also be injected, in a behaviour called ‘slam-
ming’ or ‘slamsex’ [1, 2]. It is practiced mainly by men
who have sex with men (MSM) [1, 2], and the most
common used drugs are crystal methamphetamine,
gammahydroxybutyric acid (GHB)/gamma-butyrolac-
tone (GABA) and mephedrone [1, 2].

The prevalence of chemsex ranges from 3 to 29%
according to the measurement and recruitment meth-
ods used [3-7]. However, it has been found that people
living with HIV (PLHIV) may practice chemsex more
frequently than the ones who have HIV negative test
results or with an unknown status [3-7].

Nevertheless, chemsex drugs use is associated with
serious consequences on the health of PLHIV [5].
First, drug use may interfere with daily routine and
consequently with adherence to antiretroviral therapy
increasing the risk of virologic failure [8—10]. Second,
drugs use is associated to sex without condoms and
high-risk sexual behaviours [11] facilitating transmis-
sion of hepatitis C virus and other sexual transmitted
infections [11-14]. Third, substance-using sexual and
gender minorities engaging in chemsex are at increased
risk of sexual violence [15-17]. Finally, chemsex drugs
have the potential to interact with antiretroviral drugs
because they are metabolized, at least in part, by the
CYP450 system, which could lead to affect antivi-
ral plasma concentrations or increase recreational
drugs toxic effects [18, 19] resulting in acute intoxica-
tions [20-25]. Specifically, boosting agents ritonavir
and cobicistat have moderate inhibitory effects on the
metabolism of methamphetamine and mephedrone and
low with GHB. It is important to note that the extent of
the interaction varies according to the route of admin-
istration, as these drugs can be administrated by differ-
ent ways, including oral, nasal, intravenous and rectal
[18, 19].

However, clinical data available come from case series
reported due to the ethical impossibility of conducting
clinical trials under these clinical circumstances.

Therefore, it is necessary to describe the incidence
and clinical factors related to acute chemsex intoxica-
tions with the purpose of identifying patients at higher

risk, evaluating the impact of drug-drug interactions
and stablishing preventive measures.

The aims of this study were to describe the severity and
related factors of acute chemsex intoxications in PLHIV
admitted to an emergency department.

Methods

This retrospective study was conducted in the emergency
department of a teaching hospital of Barcelona (Spain)
from January, 2018 to December, 2020.

All PLHIV who were admitted for acute drug intoxi-
cation associated to chemsex in the emergency depart-
ment during the study period were included in the study.
For the purpose of the study, demographic and clini-
cal characteristics, including mental health disorders,
which were diagnosed according to the DSM-V previ-
ously to the admission, were extracted from the patients’
medical records and categorized to maintain anonym-
ity where necessary. Chemsex was defined as the inten-
tional sex under the influence of one or more of the next
drugs: crystal methamphetamine, gammahydroxybutyric
acid (GHB)/gamma-butyrolactone (GABA) or mephe-
drone [1]. Poly-drug use was considered as the use of
two or more chemsex drugs. Acute drug intoxication
was defined as a transient clinical condition following
the administration of chemsex drugs, resulting in distur-
bances in level of consciousness, cognition, perception,
affect or behavior, or other psychophysiological func-
tions and responses [26]. Severe acute intoxications were
defined according to the Poisoning Severity Score [27].
Chemsex drug detection tests were performed by immu-
noassay (DRI®; Abbott Diagnostics, Texas, USA), and
confirmation and detection of interference by gas chro-
matography and mass spectrometry (GC-MS) (Agilent
5975/68901, Santa Clara, CA, USA). A specific method
was used for the detection of GHB [28]. Potential interac-
tions of antiretrovirals with chemsex drugs were based on
in vitro effects of antiretrovirals on the cytochrome P450
and categorized as induction, for efavirenz, nevirapine or
etravirine, but not for ritonavir-boosted protease inhibi-
tors; inhibition, for ritonavir or cobicistat boosted pro-
tease inhibitors and elvitegravir regardless of other drugs
included in the regimen; or neutral for other regimens
excluding ritonavir/cobicistat or efavirenz/nevirapine/
etravirine but including rilpivirine, raltegravir, dolutegra-
vir, or maraviroc based regimens [18, 19].
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The primary end point of the study was the incidence
of severe acute chemsex drug intoxications, defined as
the number of severe acute intoxications/number of total
intoxications quotient, and related factors.

Descriptive statistics were expressed as mean, stand-
ard deviation, median and range for continuous variables
and absolute frequencies and percentages for categorical
variables. The chi-square test was used to compare cat-
egorical variables and Mann-Whitney U test for continu-
ous variables that did not follow a normal distribution.
Bivariate analyses was used to assess clinical factors asso-
ciated to severe acute intoxications. A p value <0.1 was
considered significant. Analyses were made using SPSS
software, version 17.0.0 (Chicago, Illinois).

The study complied with the ethical statements in the
Declaration of Helsinky (64th General Assembly, For-
taleza, Brazil, October 2013) and was approved by the
local Ethics Committee (Ethics Committee for Drug
Research, Clinic Hospital Clinic, Barcelona, Spain, HCB-
2021-004). The ethics committee waived the need of
informed consent due to the retrospective design of the
study.

Results

During the study period 119 patients were admitted to
the emergency department for an acute chemsex drug
intoxication, of whom 115 were PLHIV: 15 (13.1%) in
2018, 32 (27.8%) in 2019 and 68 (59.1%) in 2020.
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Clinical characteristics of the patients included in
the study are shown in Table 1. Most of the individuals
were Spanish citizen men who have sex with men and
all patients had stable housing. Main mental health dis-
orders were: personality disorders in 19 patients, anxi-
ety and mood in 11 and bipolar in 2. Immunoglobulin G
antibodies against hepatitis C virus antigens were posi-
tive in 13 patients and hepatitis C virus RNA was positive
in 2 patients.

HIV-1 RNA suppression was observed in 99(86.1%)
patients with a median CD4 cell count of 624 cells/mma3.
Integrase inhibitors were the main antiviral group used
for HIV treatment.

Poly-drug use was observed in 51(44.3%) patients and
the main drugs detected were: methamphetamine in 75
(65.2%) cases, GHB in 68 (59.1%), cocaine in 40 (34.7%),
ketamine in 12(10.4%), amyl nitrite in 12 (10.4%) and
mephedrone in 7 (6.1%) and alcohol in 19(16.5%).

One third of the antiretroviral-based regimens had
a potential inhibition drug-drug interaction: elvitegra-
vir/cobicistat with methamphetamine in 13 cases, with
mephedrone in 4, with GHB in 3, with cocaine in 2 and
ketamine in 1; and darunavir/cobicistat with metham-
phetamine in 10, with mephedrone in 2 and with GHB
in 1.

Severe acute chemsex drug intoxications were diag-
nosed in 12(10.4%) patients, presenting as neurological
alterations in the form of coma with respiratory failure.

Table 1 Clinical characteristics of the 115 people living with HIV with acute intoxication associated to chemsex

Characteristics Total Severe acute intoxication Non-severe acute p
intoxication
n 115 12 (10.4%) 103 (89.6%)
Age' 35647 35348 35447 0.94
MSM 111 (96.5%) 12 (100%) 99 (89.5%) 0.64
Bisexual men 4(3.5%) 0 (0.0%) 4(10.5%)
Spanish citizen 107 (93.0%) 1(91.7%) 96 (93.2%) 0.84
Stable housing 5 (100%) 12 (100%) 103 (100%) 1
Mental health disorder 32 (27.8%) 7 (58.3%) 25 (24.3%) 0.02
IgG antibodies hepatitis C 13 (11.3%) 1(9.1%) 12 (13.1%) 0.89
CD4 lymphocyte
total 2 624 (500-765) 518 (395-639) 630 (512-800) 0.04
>500 cells/mm3 89 (77. 3%) 6 (50%) 83 (80.6%) 0.03
VIH-1 RNA <50 copies/mL ( %) 9 (75.0%) 90 (87.4%) 0.22
|Gl 8 (67. 80/) 9 (75%) 69 (67.0%)
NNRTI 2(19.1%) 1(83%) 1(20.4%) 0.53
Pl 15 (130%) 2 (16.7%) 13 (12.6%)
Inhibitor drug-drug interactions 36 (31.3%) 4 (33.3%) 32 (31.1%) 0.55
Poly-drug use 51 (44.3%) 5 (41.6%) 46 (44.6%) 0.84

Data are presented as No. (%) unless otherwise indicated.1: Data presented as mean + standard deviation. 2: Data presented as median and interquartile range

Abbreviations: MSM Men who have sex with men, IgG Immunoglobulin, mL Mililiter, RNA Ribonucleic acid, /Gl Integrase inhibitors, NNRTI Non-nucleoside reverse

transcriptase inhibitor, P/ Protease inhibitor
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No patient died. The bivariate analysis of factors associ-
ated to severe intoxications is shown in Table 2. CD4 cell
count <500 cells and mental health disorder were asso-
ciated to severe acute drug intoxications in the bivariate
analysis. No specific chemsex drugs were associated to
the severity of acute intoxications.

Discussion

The results of this observational study showed that the
number of acute chemsex drug intoxications increased
over the study period and that the severity of the intoxi-
cations was higher in people with low CD4 cell count and
mental health disorders.

Immune impairment was the main factor associated
with the severity of acute intoxications in this study. In
this sense, cocaine, alcohol, cannabinoids and ketamine,
which are not primarily considered to be immunosup-
pressive agents, have been described to modulate the
humoral and cellular immune response in humans or
animals [29, 30]. Otherwise, the low CD4 count could
only be indicative of a worse overall clinical situation, and
therefore point to those individuals more susceptible to
the effects of chemsex drugs, similar to the adverse event
of antiretroviral therapy, which progressively increase
with decline in CD4 cell count [31]. Finally, this associa-
tion could only reflect poor adherence to antiretroviral
therapy and lower immune recovery. However the obser-
vational design of the study does not allow to contrast
these hypothesis.

Table 2 Bivariate analysis of clinical factors associated with
acute severe chemsex intoxications

Characteristics O.R. p
Age 1.1(09-1.11) 061
MSM

Bisexual men 1.1(0.1-22.2) 0.93
Spanish citizen 0.8(0.1-7.1) 0.84
Stable housing 0.12 (0.1-6.3) 0.29
Mental health disorder 2.9(0.8-9.9) 0.08
IgG antibodies hepatitis C 0.7 (0.1-5.8) 0.77
CD4 lymphocyte

<500 cells/mm3 42 (1.2-14.6) 0.02
VIH-1 RNA <50 copies/mL 04 (0.1-1.8) 0.25
IGI 1
NNRTI 0.8(0.1-13.7) 0.90
PI 34(0.3-35.9) 031
Inhibitor drug-drug interactions 1.1(0.3-3.9) 0.87
Poly-drug use 0.9 (0.3-2.9) 0.62

Abbreviations: O.R. Odds ratio, MSM Men who have sex with men, IgG
Immunoglobulin, mL Mililiter, RNA Ribonucleic acid, /Gl, Integrase inhibitors,
NNRTI Non-nucleoside reverse transcriptase inhibitor, P/ Protease inhibitor
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The other factor related to the severity of intoxications
was the mental illness. This association is relevant as its
prevalence in PLHIV are higher than the general popu-
lation [32-35] as a result of the bidirectional relation-
ship between both conditions [36, 37]. Moreover, PLHIV
with mental health disorders often have substance use
disorders [38, 39], and the co-occurrence of these condi-
tions impact negatively on the clinical outcomes and the
patient’s quality of life [34—36]. In this sense, the sever-
ity of acute drug intoxications observed in patients with
mental health disorders in this study could be explained
by other drug-drug interactions between chemsex drugs
and psychiatric drugs used for the treatment of mental
health disorders [40]. Nevertheless, the association of
mental disorders with the severity of intoxications high-
lights the importance of checking and addressing rou-
tinely the use of drugs in PLHIV, particularly in whose
with mental health disorders [41].

It is also important to comment that drug-drug inhibi-
tory interactions were not associated with the severity of
intoxications in this study. Cobicistat or ritonavir boosted
antiviral regimens are potent inhibitors of drugs metabo-
lism via the cytochrome P450, particularly the 3A4 iso-
enzyme, resulting in high plasma drug concentrations
of ketamine and erectile dysfunction drugs when are
coadministrated [18, 19]. Instead, cobicistat or ritona-
vir boosted antiviral regimens are weak inhibitors of the
cytochrome P450 2D6 isoenzyme, and therefore, it is not
expected an increasing in plasma concentrations of GHB,
mephedrone or methamphetamine [18, 19]. In addition
GHB and methamphetamine were the main recreational
drugs used, while ketamine and dysfunction erectile
drugs were used in a small proportion of patients, which
could justify the low percentage of severe intoxications
observed in this study.

However, this study revealed that one third of the
patients had a possible drug interaction, so clinicians
should be aware of the most relevant interactions and
switch antiretroviral treatment with lower propensity
for drug interactions based on the pharmacokinetics of
antiretrovirals and chemsex drug use patterns [18, 19].

The study had some limitations, namely the small num-
ber of patients included and lack of a non-PLHIV group
due to the low number of non PLHIV admitted to the
emergency department for chemsex associated intoxica-
tions during the follow-up. Moreover substance use pat-
tern was not evaluated, which could have affected the risk
of severe intoxications. However, cases of acute chemsex
drug intoxication were well documented by urine drug
testing and a long follow-up was employed to evaluate
incidence changes over time.

Nevertheless, the study has some implications. The
increasing number of chemsex drugs intoxications
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observed in the study reflects a local deficit in Spanish
health responses to chemsex harms. In fact, chemsex
care continues to focus on external heroin-based clin-
ics, where men who have sex with men do not attend
because they do not feel identified, or community organi-
zations, many of which are not connected to the Span-
ish health network [42]. As chemsex is interlinked with
other sexual and mental health issues, it is essential inte-
grated approaches between different health care services,
including HIV/sexual health, psychology, drug and addic-
tion services, to be able to value and offer treatment to
chemsex [43].

Conclusions

In conclusion, acute chemsex drug intoxications in
PLHIV are an increasing clinical problem with potential
life-threatening events, particularly for whose with low
CD4 cell counts and mental health disorders. Chemsex
should be routinely screened and properly addressed
in the clinical practice, through a multidisciplinary
approach, including medical and psychosocial services.
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