AIDS and Behavior (2023) 27:558-577
https://doi.org/10.1007/510461-022-03791-6

SUBSTANTIVE REVIEW q

Check for
updates

A Systematic Review of Risk Factors and Consequences of Nyaope
Usage: The lllicit Street Drug Containing HIV Antiretrovirals

Karan Varshney'?® . Samuel D. Browning? - Sujit K. Debnath? - Pavan Shet’ - Darshan Shet®

Accepted: 5 July 2022 / Published online: 27 July 2022
© The Author(s) 2022

Abstract

South Africa currently has the highest number of cases of HIV in the world. HIV antiretrovirals (ARVs) are publicly available
across the country to address this crisis. However, a consequence of widely available ARVs has been the diversion of these
drugs for recreational usage in a drug cocktail commonly known as “nyaope” or “whoonga,” which poses a significant public
health concern. To better understand nyaope, we conducted a systematic review investigating the risks and consequences
associated with its usage. Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines, searches were conducted in eight different databases and screened thereafter. Articles were eligible for inclu-
sion if they included analysis of least one nyaope user and considered either demographics, risk factors, or consequences of
usage. Data extracted included study characteristics and limitations, as well as demographic factors, risk factors for usage
in the general population, and consequences. Quality assessments were performed using the Joanna Briggs Institute’s tools.
Searches produced a total of 228 articles and, after screening, a total of 19 articles were eligible for inclusion. There was a
pooled total of 807 nyaope users, all in South Africa. Major risk factors for usage were being male, unemployed, not complet-
ing secondary education, pressure from peer groups, having HIV, prior use of cannabis, and to a lesser extent, usage of other
substances such as alcohol and tobacco. While young adults tend to be at high-risk, evidence indicates that adolescents are
also at-risk. Consequences of usage include high rates of infection, cortical atrophy, depression, and addiction. Addiction
was shown to lead to individuals stealing from friends and family to pay for the drugs. HIV-positive nyaope users were more
likely to partake in risk behaviours and tended to have high viral loads. Nyaope’s rise has been linked to many health and
social issues. Considering that this may also disrupt HIV control efforts in South Africa, there is an urgent need to address
the rise of nyaope.
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Introduction

HIV in South Africa
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human immunodeficiency virus (HIV) globally [1, 2].
In recent years, the country has taken significant steps
to help more HIV-positive South African citizens gain
access to treatment for this disease. Antiretroviral ther-
apy (ART) has improved the lives of people living with
HIV as this therapy has decreased mortality and mor-
bidity, and increased lifespan. Adherence to daily oral
medication is an important determinant for suppression
and prevention of drug-resistant viral strains. However,
maintaining adherence to daily drug intake remains a chal-
lenging task [3]. In 2010, the South Africa’s Department
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of Health implemented an effective program to provide
increased access of antiretrovirals (ARVs), free of cost
to HIV-infected South African citizens [4]. However, an
unexpected result of the increased availability of treatment
for HIV has been the emergence of recreational ARV use
across the country.

Recreational ARV Use

Understanding why ARVs are being consumed for purposes
other than the treatment of HIV requires an explanation of
the physiological effects of the drugs. Not all ARVs have
neuropsychiatric effects. Efavirenz is one of the primary
drugs used in ART, found to have psychoactive properties
comparable to the hallucinatory drug lysergic acid dieth-
ylamide (LSD), including mania and psychosis [5, 6]. Efa-
virenz and another commonly used ARV known as ritonavir
also seem to have specific euphoric effects when mixed with
drugs such as methamphetamine, ecstasy, heroin, tobacco,
and cannabis [7-9]. Mixtures of recreational drugs con-
taining ARVs have also been found to contain rat poison,
household cleaning supplies, milk powder, pool cleaner,
and bicarbonate of soda [10—12]. Though users of this drug
cocktail typically smoke the mixture, some individuals have
been reported to inject the mixture [13]. This drug cocktail
has most frequently been referred to as nyaope.

Nyaope

Nyaope is a highly potent drug compared to other well-
known drugs; while it frequently contains substances such
as ARVs, cannabis, heroin, rat poison and detergent, it is
worthwhile to denote the chemical makeup of nyaope has
been shown to also vary and may change over time [14].
Though it is most commonly referred to as nyaope, in
prior studies and media reports, this drug cocktail has also
been referred to by a number of other names; these include
whoonga [10, 15-17], kataza [11, 18], plazana [8, 19, 20],
ungah [8, 19, 20], and BoMkon [8, 21, 22].

According to media reports, the mixture of nyaope had
begun being used as early as the year 2000 [16]. However,
there is a lack of concrete evidence to back up the claim by
these reports that nyaope use had begun in 2000. Instead,
the earliest available reports concretely documenting recrea-
tional nyaope use were published from 2006 and onwards
[10, 17-21]. Based on the recognition that the usage of
nyaope was becoming widespread across the country, in
2014 the South African government criminalized the pos-
session and distribution of nyaope, with the selling of nya-
ope being potentially punishable with a prison sentence of
up to 25 years [23].

Objective

Despite concerns regarding the increased usage of nyaope
over time [10, 24], the risk factors for nyaope use in the gen-
eral population, and its consequences for users, are currently
not well understood. Therefore, this paper will provide an
overview of this relatively new phenomenon. Our objective
is to provide a systematic review of the literature regarding
the risk factors and consequences of using nyaope.

Methods
Database Searches

Our systematic review workflow followed the ‘Preferred
Items for Systematic Review and Meta-Analyses’ (PRISMA)
guidelines [25]. On April 3rd 2022, searches were conducted
in eight databases: PubMed, Scopus, CINAHL, Global
Health, Ovid Medline, PsycINFO, ScienceDirect, and
SocIndex. Search terms in respective databases included
the numerous ways in which nyaope has previously been
referred to, which were the following: “Whoonga” OR “Nya-
ope” OR “Plazana” OR “Kwape” OR “Ungah” OR “Kataza”
OR “BoMkon”. No restrictions were placed based on the
date of publication.

Screening Process

We removed all duplicate articles for the review process.
Next, articles were screened for eligibility based on title,
abstract, and keyword. After that, all remaining articles were
assessed by full-text analysis to determine if they were eligi-
ble for inclusion in the review. Articles were included if they
fulfilled the following criteria for inclusion: (1) available in
English, (2) included at least one individual using nyaope,
(3) analyzed demographics/risk factors for nyaope use or
effects/consequences of its usage. There were no restrictions
placed based on the country of study and no restrictions
based on study design for original research studies, but arti-
cles were excluded if they were not original research (such
as reviews, editorials, and commentaries).

Data Extraction

Data on study characteristics was first extracted from the
included studies. Extracted data on study characteristics
included the following: location of study, study design,
source of data, term(s) used for drug, total nyaope users
compared to total participants, and limitations of the study.
Next, data was extracted based on the characteristics of
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nyaope users. The following data was extracted for this pur-
pose: total nyaope users, gender, age, risk factors for nya-
ope usage, and consequences of usage. We also included an
additional column for other findings (if relevant) for each
study. Examples of additional findings included length of
nyaope use, pregnancy, age when individuals began using
nyaope, and substance co-use.

Quality Assessment

All studies that were included underwent a quality assess-
ment using the Joanna Briggs Institute’s (JBI) critical
appraisal tools [26]. The JBI tools were chosen as they
offer a valid quality appraisal tool across multiple types
of methodologies; this was important for our review as
included studies had the following study designs: qualita-
tive, case—control, cross-sectional, case report, and cohort.
Following the approach conducted in other reviews [27, 28],
the JBI tools were adapted to provide a numeric score, with

qualitative studies and case—control studies each on ten-item
scales, cross-sectional studies and case reports each on dif-
ferent eight-item scales, and cohort studies on an eleven-
item scale. Similar to an approach previously taken [28],
numeric scores were depicted graphically, with the scores
being used to assess differences in methodological quality.

Results
Eligible Studies

Combined searches from all eight databases produced a total
of 228 results. 137 articles remained after the removal of
duplicates. After screening by title and abstract, 43 articles
remained. A total of 19 articles [6, 13, 14, 29-44] fulfilled
the criteria for inclusion and were therefore eligible for
analysis (Fig. 1) [25].

Fig.1 PRISMA 2020 flow
diagram [25] [ Identification of studies via databases and registers ]
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Study Characteristics

All 19 studies were conducted in South Africa, with 13 tak-
ing place in Gauteng Province [13, 29-32, 35, 36, 39-44],
two in Western Cape [6, 43], two in KwaZulu-Natal [33,
38], one in Mpumalanga [29], one in Northwest [29], and
one in Eastern Cape [14]. One study did not specify the
province within South Africa [37], whereas another study
was conducted across the country [34]. An additional was
study conducted in three provinces: Gauteng, Mpumalanga,
and Northwest [29]. There were a range of different meth-
odologies among included studies: six studies had a quali-
tative design [14, 29-33], five were cross-sectional studies
[6, 13, 34-36], four were case reports [37-40], two were
retrospective cohort studies [41, 42], one was a prospective
cohort study [43], and one study had a case—control design
[44]. The most frequently noted limitations included low
participant totals in studies, study eligibility being restricted
to adult participants, and a heavy reliance on self-reporting.
“Nyaope” was a term used for the drug in all 19 studies,
and nine studies also utilized the term “whoonga” [6, 30,
33, 35, 37, 38, 40, 41, 43]. Other terms also used were
“wunga” [6, 40, 41], “pinch” [35], “unga” [35], “sugars”
[37], and “kataza” [37]. The complete characteristics of the
19 included studies are listed in Table 1.

By study, the characteristics of nyaope users are listed
in Table 2. There was a pooled total of 807 nyaope users.
Total participants by analysis ranged from 1 to 221. Of the
seven studies where both men and women were described
as eligible for inclusion [13, 29, 31, 36, 41-43], six studies
had a considerably higher number of male nyaope users than
women [6, 13, 29, 31, 36, 41]. In one study where both men
and women were eligible for inclusion, 97.1% of nyaope
users were male [41].

Quality Assessments

Quality assessments for all included studies are depicted in
Fig. 2, and critical appraisal checklists are shown in Sup-
plementary Tables 1-5. Studies generally ranged from mid
to low quality overall. Qualitative studies had a mean score
of 7.83 (SD=1.33) on a ten-item scale, cross-sectional stud-
ies had a mean score of 5.00 (SD=1.00) on an eight-item
scale, case reports had a mean score of 5.50 (SD=1.73)
on an eight-item scale, cohort studies had a mean score of
7.00 (SD=1.00) on an eleven-item scale, and the single
case—control study had a score of 8.00 on a ten-item scale.
The most frequent methodological flaws shown across stud-
ies were the limited strategies to address confounding fac-
tors, infrequent determination of the extent of nyaope use,
and an inconsistent consideration of unanticipated adverse
effects of usage.

Risk Factors

In the majority of studies, nyaope users were most frequently
between 18 and 29 years of age [13, 29-31, 33-36, 3941,
44], though a number of studies also demonstrated that there
are nyaope users in their 30s and 40s [13,29-31, 34, 35, 43,
44]. While those under 18 years were not eligible for inclu-
sion in many of the included studies, some studies showed
that nyaope usage is also occurring in adolescents as young
as 13 years of age [6, 14, 37].

Across the included studies, one of the most frequent risk
factors for nyaope usage was unemployment [14, 29-31,
33-36, 41]. In one study, 100% of nyaope users were unem-
ployed [41]. Other studies also had high rates of unemploy-
ment for nyaope users, at 96% [35], 86% [29], and 74% [31].

Prior substance use and co-substance use were also fre-
quently noted as risk factors for nyaope usage [6, 29, 33,
35-39, 44]. The most commonly used substance associated
with nyaope use was cannabis [29, 33, 35-37], and other
substances commonly used were tobacco and alcohol [6,
29, 35, 36, 38, 39, 44]. One study found that 52% of nyaope
users previously used cannabis, 13% used cigarettes, and
14% used other drugs [29]. Another study demonstrated that
92.9% of nyaope users were concurrently using alcohol and
nicotine regularly and that 92.9% were concurrently using
cannabis [44]. The same study found that 100% of partici-
pants were using opioids [44].

In particular, limited education and a lack of secondary
education completion were also noted in several studies as
common risk factors for nyaope use [13, 31, 33, 35, 41].
Other risk factors discussed were pressure to use from peers
[13, 31,33, 36, 37], being HIV-positive [30, 34, 40, 41, 43],
limited familial support [32, 36], and having a Black racial
background [33, 34].

Consequences

The most commonly noted consequence of nyaope usage
across studies was the intense addiction that the drug cock-
tail causes. Many users were receiving ongoing treatment
to address addiction to nyaope [13, 29, 32, 36, 37, 42]. One
study noted that nyaope use was significantly associated with
non-completion of substance abuse treatment [42].

Symptoms of withdrawal, including pain [39] and an ina-
bility to sleep [29], were also described. Due to the addictive
nature of nyaope, study participants described using all of
their income to obtain more of the substance [14, 29, 31,
37], drop out of school [14, 31, 37], and steal from others
[14, 31, 37]. These forms of theft were also reported to have
additional consequences, including stigma, social rejection,
and loss of family trust [14, 29, 31, 37]. One study also
described that transactional sex was used to finance nyaope
addiction [30].
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Qualitative studies
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Fig.2 Quality assessment scores by study (Adapted from Adalbert et al. [28])
Nyaope users had several medical complications with a Discussion
wide array of clinical manifestations. Studies demonstrated
nyaope users were shown to have diarrhea, facial swelling, Nyaope Addiction

vomiting, stomach cramps, erectile dysfunction, vein damage,
right heart failure, and cortical atrophy [14, 35, 40, 41, 44].
Nyaope users were shown to be at risk for hepatitis B, hepatitis
C, tuberculosis, and infective endocarditis [31, 40, 41]. Those
using nyaope also showed a number of psychological symp-
toms including loss of behavioral control/antisocial behav-
ior [13, 14, 29, 31, 44], negative self-perceptions [29, 36],
depression [31, 43, 44], decreased motivation [14, 31], mood
swings [14, 31], and hallucinations [14]. Among those with
HIV, infection rates were markedly elevated [41]. It is also
worth denoting that HIV-positive nyaope users were shown to
be participating in transactional sex to finance nyaope use [30],
were injecting the drug cocktail [30, 40], and not adhering to
ARV treatment [41].

Notably, two studies included nyaope users who used the
drug cocktail while pregnant [38, 39]. Of these pregnant nya-
ope users, one infant died, with the cause of death linked to
the mother’s nyaope usage [38]. Other infants born of nyaope-
using mothers had serious clinical symptoms such as septic
shock, respiratory distress, seizure, multi-organ dysfunction,
and retinopathy of prematurity [38, 39].

The overall findings of this review contribute to the exist-
ing literature regarding nyaope. While it has previously
been demonstrated that the emergence of this drug cocktail
is a rising social issue, the risk factors for nyaope usage
have not previously been understood. Furthermore, the
biopsychosocial consequences of usage have not previ-
ously been described in great detail. Our findings there-
fore add to the existing literature in numerous ways. Our
review demonstrated that being male, a teenager/young
adult, unemployed, HIV-positive, and having a prior his-
tory of substance use are all major risk factors for nyaope
usage. The majority of the studies included in our review
were conducted in Gauteng Province. Consequences of
nyaope usage have been shown to be widespread for users.
These consequences include erectile dysfunction, corti-
cal atrophy, infection, depression, mood swings, and hal-
lucinations. Additionally, nyaope usage among pregnant
mothers has been shown to be particularly dangerous. Our
findings also highlight that numerous individual and soci-
etal issues arise due to the increased use of nyaope. One of
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the primary concerns is the highly addictive aspects of this
substance, which makes it very difficult for the individual
to stop using the drugs.

A study by Moller et al. provides insight into the possible
neurological basis for the addictive aspects of ARVs and
nyaope [9]. This study was conducted on rats and demon-
strated the addictive nature of efavirenz, with numerous sim-
ilarities to the psychoactive properties of methamphetamines
and tetrahydrocannabinol [9]. Additionally, the seriousness
of withdrawal after one ceases nyaope usage provides fur-
ther insight into these drugs' addictiveness. The withdrawal
effects of nyaope, which can occur for as long as about a
week, include the appearance of flu-like symptoms, nausea,
severe cramps, cold chills, frequent sweating, and constant
diarrhea [13, 45]. When an addicted individual attempts to
stop abusing these drugs, this can lead to criminality, drop-
ping out of school, and lying to family members to facilitate
continued drug use. Assisting individuals in getting through
these powerful withdrawal symptoms is important for suc-
cessful rehabilitation. Rehabilitation programs in South
Africa can help individuals addicted to these drugs deal
with withdrawal symptoms by creating more detoxification
services that are unique to these particular substances [23].
It is critical to denote that while there are severe withdrawal
symptoms for nyaope users, these symptoms have not been
shown to occur among HIV-positive individuals who discon-
tinue usage of their prescribed ARVs, or who miss doses of
the ARVs [46]. There is hence a clear need to better under-
stand the biological basis of withdrawal for nyaope in order
to better guide the development of treatment for the with-
drawal symptoms.

Rehabilitation Programs

While addressing withdrawal symptoms is of high prior-
ity in rehabilitation programs, this alone is not adequate
in fully supporting nyaope users. Several health complica-
tions can arise due to the frequent use of nyaope. Address-
ing these psychological and physical symptoms would be of
high value in rehabilitation programs. This technique could
effectively occur by including social workers, counselors,
and group therapy during rehabilitation [23, 47]. Mahlangu
and Geyer highlight how nyaope users expressed a desire
for psychotherapy before and after their treatments [32].
Accordingly, the inclusion of such services could be of value
in ensuring that individuals can work towards dealing with
the psychological issues involved in this addiction. Notably,
a number of nyaope users were concurrently utilizing other
substances, such as cannabis, alcohol, tobacco, and meth-
amphetamines. Rehabilitation programs therefore should
also utilize approaches that are equipped to deal with the
polydrug use. This will require multidisciplinary approaches
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that should emphasize harm reduction approaches when
necessary.

To ensure that nyaope users do not eventually relapse,
rehabilitation services should make efforts to ensure that
former users can reintegrate into society. This also requires
an understanding of what factors may have caused the indi-
vidual to become addicted in the first place. Strain theories
predict that impoverished individuals may resort to sub-
stance misuse as a form of “retreatism” [48]. Considering
that most nyaope users are unemployed and living in poverty
[23], this seems to describe the current situation in South
Africa appropriately. Helping individuals find employ-
ment can hence be a valuable means of ensuring complete
rehabilitation. This would involve assisting nyaope users to
develop employable skills and providing them with various
forms of temporary employment [45]. As unemployment is
denoted as one of the most common risk factors for com-
mencing nyaope usage, there is a need to establish efforts
to increase employment levels across the nation of South
Africa. This will be particularly important for unemployed,
young, Black South African men, who are at the highest risk
of nyaope usage.

There is a clear need for community level support to be
provided by rehabilitation programs funded primarily by the
public sector. With nyaope costing as low as 25 rands for a
single joint, it is highly accessible in many impoverished
communities [29]. However, many of the worst affected
communities do not have access to affordable rehabilitation
services due to limited investment for these programs in the
public sector, and due to the unaffordability of many of the
programs in the private sector [29]. Therefore, supportive
rehabilitation programs need to be available at minimal
cost for users and must be widely available in impoverished
communities.

Nyaope Prevention

Our review indicates that addressing issues of peer pressure
and general ignorance of the consequences of nyaope use
will be crucial for prevention. One way that this can occur is
by having educators share media reports that provide truthful
information about the most devastating effects of mixtures
with ARVs. There is some evidence indicating that such
efforts may be successful. One study demonstrated that the
reason why nyaope was not popular at an educational institu-
tion was related to the prevalence of negative stigma associ-
ated with usage based on a belief that the drug composition
included several dangerous substances such as painkillers,
benzene, rat pellets, and ARVs [49, 50]. Accordingly, shar-
ing media reports that highlight the worst aspects of this
mixture may deter more youth in the future. It is important
to denote that removal of stigma towards nyaope users in an
empathizing manner will also be integral in ensuring that
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more users are able to feel safe and comfortable in seek-
ing treatment. Understanding nyaope stigma can hence have
a valuable role in both ensuring prevention of high-risk
groups, and in increasing rates of rehabilitation for users.

A lack of public knowledge about the dangers of nyaope
demonstrates that resources should be invested in informing
adolescents, young adults, and the wider community about
the risks of consuming this drug mixture. This can occur by
creating government-funded workshops that educate indi-
viduals about the dangers of nyaope, recreational ARV use,
and the dangers of addiction in general. This should also
involve public broadcasts and education campaigns warning
of the dangers of nyaope use. Creating educational warnings
to entire communities and at-risk groups can result in last-
ing change that deters individuals from using nyaope [51].

Undoubtedly, addressing high levels of nyaope usage
will also involve managing other forms of substance misuse
among adolescents and young adults as prior substance use
is a notable risk factor for nyaope usage. Younger individu-
als with a high level of usage of substances such as cannabis,
tobacco, and alcohol tend to deal with neglect and come
from challenging home environments or reside in single-
parent households [18]. Reaching out to these at-risk indi-
viduals to lower levels of other substance use can potentially
lead to less nyaope usage over time.

Nyaope prevention among HIV-positive individuals will
be particularly important for a number of reasons. The diver-
sion of ARV treatment can have negative consequences for
the person who is no longer on treatment as they will likely
have an increased viral load. This therefore increases their
risk of progression to AIDS. As demonstrated in a prior
study, there is also a clear need to further understand if the
diversion of ARVs for nyaope is contributing to drug-resist-
ance of treatment [52]. Considering that HIV-positive nya-
ope users have been shown to partake in certain behaviours
which increase the risk of transmitting HIV to others, such
as transactional sex and injecting with shared needles [16],
there is a clear need to increase support services to HIV-
positive individuals who are at risk of nyaope use. Protective
and harm-reduction services, in the form of condom promo-
tion and syringe exchange, will also offer utility in support-
ing this vulnerable population. Critically, there is a need to
monitor the risk of violence towards HIV-positive patients
and HIV healthcare providers, as both of these groups have
been the victims of such violence in the past by those seek-
ing to obtain ARVs for recreational usage [29, 53, 54]. The
issues of theft and redirection of ARVs due to nyaope indi-
cate that this is a concern for wider South African society.

Limitations

It is important to consider and recognize the limitations of
this systematic review. While several different study designs

and methodologies were included, a high proportion of stud-
ies either did not include quantitative data or had a small
sample size. As demonstrated by the quality appraisals,
many studies were hence unable to consider confounding
variables, and many adverse consequences of nyaope usage
were not able to be accounted for. This indicates that a large
proportion of the complex consequences of nyaope are likely
to remain only partially understood. More research is thus
needed on the biopsychosocial consequences of nyaope
use. Furthermore, while many studies indicated that nyaope
usage might be a serious issue among adolescent popula-
tions, those under 18 were not eligible for inclusion in many
studies reviewed. Therefore, there is a need for larger quan-
titative studies that include adolescent populations. Lastly,
numerous studies could not determine the temporality of
factors under study. For example, it is not well established
if nyaope users tend to deal with depression due to nyaope
usage or if individuals dealing with depression tend to be
more likely to use nyaope. Regardless of these limitations,
our findings provide a useful starting point for understanding
how to support nyaope users during their addiction and how
to focus on at-risk populations to prevent them from starting
nyaope usage.

Conclusion

The diversion of ARV for recreational use in the drug cock-
tail known as “nyaope” poses important implications for its
users and their broader community. Our findings highlight
that important risk factors for the use of nyaope include
unemployment, non-completion of secondary school, being
HIV-positive, and prior substance use. Furthermore, those of
male gender and younger age are at increased risk of nyaope
use; other social factors including peer pressure and stressful
home environments can also lend themselves to substance
use. Important medical consequences associated with the
consumption of nyaope include infection risk, psychologi-
cal distress, and strong addiction with severe withdrawal
symptoms following cessation. Notably, the implications
of nyaope use extend beyond the individual medical and
psychological consequences to the wider community. Impor-
tantly, nyaope addiction can cause financial hardships and
damage to family relationships, leading to a tendency for
criminality and social stigmatization. In consideration of
the severity of issues associated with nyaope, public health
campaigns should address these documented risk factors to
prevent nyaope use and reduce the burden of concomitant
biopsychosocial consequences.
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