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Abstract
Background: Alcohol plays a role at the different points in the natural history of HIV/AIDS: This article focuses 

on the health implications of harmful alcohol consumption in the era of antiretroviral therapy.

Aim: To explore the role of alcohol in HIV disease progression, in order to improve HIV patient management and 
overall better HIV prognosis.

Methods: An examination of studies pertaining to the behavioral, biological and bio-chemical aspects of alcohol 
consumption on the pathogenesis of HIV.

Findings: Alcohol consumption impacts on HIV progression resulting in increased morbidity and mortality. 
Alcohol consumption reduces compliance with ARV regimens, resulting in additional premature mortality. Both alcohol 
and HIV modulate innate and adaptive immunity and alcohol consumption for HIV-positive individuals increases 
the likelihood of viral replication and leads to increased susceptibility to contract opportunistic infections and other 
co-morbid conditions. The situation is further compounded by drugs used for the treatment of the opportunistic 
infections and other co-morbid conditions and their potential interactions with alcohol. The liver also metabolizes 
both alcohol and ARV drugs and alcohol-related liver toxicity results in compromised liver function with ARVs not 
working optimally and an increased risk of serious toxicity from antiretroviral therapy. 

Discussion: Very diverse measures of alcohol consumption have been used in studies on interactions between 
alcohol and HIV, making it difficult to compare studies and draw definitive conclusions. It is essential to acquire 
clear evidence-based guidelines on alcohol consumption for HIV-positive patients and their health-care providers. 
The variables alcohol, HIV and ART and their myriad interactions have not been clearly delineated. The multiple 
effects from HIV, alcohol and ART may compound each other, making it difficult to disentangle presenting adverse 
reactions and specifically the associations with alcohol. Furthermore findings in this arena are particularly relevant 
for prevention and treatment of HIV in countries such as South Africa that have high HIV and alcohol health burdens 
and have committed to an extended ARV rollout.

Keywords: HIV; AIDS ARV; HAART; Alcohol; Pharmacology;
Immunology

Abbreviations: HIV: Human Immunodeficiency Virus; AIDS: Ac-
quired Immune Deficiency Syndrome; ARV: Antiretroviral; ART: Anti-
retroviral Treatment; HAART: Highly Active Antiretroviral Treatment; 
PLWA: People Living with AIDS; MSM: Men who have Sex with Men; 
NRTI: Nucleoside Reverse Transcriptase Inhibitor; PI: Protease Inhibi-
tor; RNA: Ribonucleic acid; AUDIT: Alcohol Use Disorders Identifica-
tion Test; DUDIT: Drug Use Disorders Identification Test

Introduction
The estimated 9.5 litres for per capita pure alcohol consumption 

per annum in South Africa (SA) is not high in global terms. However, 
when taking into account the high levels of abstention, it has one of the 
highest levels of per capita consumption per drinker globally [1].

South Africa also has the highest number of people infected with 
HIV in the world. UNAIDS [2] estimated that in 2009 South Africa 
(SA) had 5.7 million people living with HIV. The current South African 
criterion for initiating antiretroviral therapy (ART) is a CD4 count of 
350cells/µL [3]. The country now has  the  largest ART programme  in  
the  world,  with  an  estimated  1.4  million people on ARVs in 2011 [4]. 
Although this is a large number, the figure still indicates a substantial 
unmet need for ART in South Africa.

The afore-mentioned HIV and alcohol statistics for SA are 
alarming on their own. Increasingly as the effects of alcohol misuse 
on poor prognosis for HIV become known there is a need to predict 
the poor health outcomes resulting from this hazardous mix. This will 
result in improved management regarding alcohol consumption for 
HIV patients, particularly those on antiretroviral drugs (ARVs).

Alcohol plays a role at the different points in the natural history of 
HIV/AIDS: Initially, on contracting the disease, then in the period prior 
to HIV-infected persons requiring ART and finally when receiving 
ARV drug treatment. This article addresses the last-mentioned stage, 
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the health implications of harmful alcohol consumption in the era of 
ART. 

The advent of ART has meant that HIV, though an infectious 
disease, with life-long treatment can be considered a chronic condition. 
Overall ART has led to significant reductions in HIV morbidity and 
mortality. In terms of morbidity, the use of ARVs has been associated 
with several toxicities that limit their success. Adverse reactions from 
ART are further complicated by alcohol use. For example, a review 
by Oh et al. [5] notes that dyslipidemia is observed with increasing 
frequency among HIV patients, due to HIV and the ARVs. They suggest 
that secondary causes of dyslipidemia, such as alcohol consumption, 
should be identified and treated accordingly. Furthermore, alcohol 
consumption is causally linked to non-adherence to antiretroviral 
treatment that in turn causes an increase in HIV/AIDS mortality.  
Gmel et al. [6] has determined the magnitude of detrimental life 
expectancy outcomes for those on ARV treatment combined with 
alcohol consumption, based on the impact of alcohol consumption on 
adherence to antiretroviral medication. He found that for the African 
Global Burden of Disease, this effect of alcohol on HIV/AIDS in the 
African Global Burden of Disease regions ranged from 0.03% to 0.34% 
for men and from 0% to 0.17% for women, depending on region and 
age category. Overall these figures reflect a statistically significant 
detrimental effect of alcohol consumption on life expectancy for people 
on ARVs.

As shall be discussed below, the effects of alcohol consumption 
on individuals are determined by volume, pattern of use and type of 
drink consumed. Furthermore, its effects (and those of ARVs) vary by 
the genetic make-up of the patient, their weight and gender [7]. Very 
diverse measures of alcohol consumption have been used in studies on 
interactions between alcohol and HIV, making it difficult to compare 
studies and draw definitive conclusions on the effect of alcohol on the 
pathogenesis and natural history of HIV infection.

The accurate measurement of alcohol consumption is beset by 
technical difficulties as well as beliefs and social practices associated 
with alcohol consumption. Social-desirability biases [8] related to 
alcohol consumption are possibly compounded with the perceived 
stigma of being HIV-positive. Hahn et al. [8] compared self-reported 
alcohol consumption with a biomarker of heavy alcohol consumption 
in persons initiating antiretroviral therapy in Uganda. Results 
suggested marked under-reporting among those claiming abstinence 
and in heavy drinkers. In a developing country such as Uganda, alcohol 
consumption also comprises home-brews, with varying alcohol content 
and drink size, making accurate calculations of alcohol consumption 
very difficult. Furthermore, it is often difficult to ascertain the quantity 
of alcohol consumed, as drinking may be communal with shared 
drinking receptacles.

The different drinking patterns reflect how people drink, 
rather than the quantity consumed. Different drinking patterns 
have implications for health outcomes. Patterns of drinking scores 
(PDS) can be determined by weighting different components. These 
include, for example, drinking in public places or the proportion of 
drinking events that result in intoxication or binge drinking, that is, 
drinking excessively per drinking occasion. South Africa scores high 
for the various components (4 out of 5) and consequently has a high 
risk drinking pattern [9]. The PDS for different countries tend to be 
strongly associated with the alcohol-attributable burden of disease, 
with the higher the score, the greater the alcohol-attributable burden 
of disease [9].

A study by Míguez-Burbano et al. [10] examined the choice of 
alcoholic beverage on ART outcomes. This study highlights that it 
is not only volume and patterns of drinking that impact on health 
outcomes but also the type of alcohol consumed is of relevance for 
health outcomes. Adherence to ART was controlled for in this cohort 
study for a population initiating ART therapy. The results indicated 
that liquor consumption that included gin, vodka and whiskey, as 
opposed to consuming wine and beer resulted in poorer viro-immune 
outcomes, after initiation of ART.

The role of alcohol consumption in HIV transmission, acquisition 
and the stages of the disease course is an important one and needs to be 
clearly delineated. This can be achieved to some extent by examining 
the behavioural and biological aspects of alcohol consumption on the 
pathogenesis of HIV. The focus on the biological aspects of alcohol 
consumption on the human immune system include viral replication, 
co-morbid conditions, organ disease and poor efficacy of antiretroviral 
treatment regimens. Furthermore, it needs to be emphasized that many 
of these poor health outcomes are preventable.

Effects of Alcohol Use on Sexual Behaviour and Adher-
ence to Antiretroviral Treatment

Though broad economic and cultural factors largely determine 
the spread of HIV, increasingly there is evidence [11,12] that the use 
of alcohol is also a key determinant of HIV transmission. A study by 
Braithwaite [13] found that alcohol use among PLWA is higher than in 
the general population. In both HIV-negative and in infected people, 
alcohol use is associated with high risk sex [14,15]. ARV medication may 
make a person feel better, have increased libido and be less concerned 
about HIV infection and transmission; being on ART is consistently 
associated with greater sexual risk taking that includes lower condom 
use [16]. A study on a group of HIV-positive MSM on treatment, for 
example, recorded a self-reported decrease in condom motivation. One 
factor associated with this was increased alcohol/drug use. In addition 
sexual risk appeared to be related to beliefs about how treatment affects 
the transmissibility of HIV. Race, socioeconomic status, alcohol/drug 
use, mental health and viral load were also associated with treatment 
beliefs [17]. The very efficacy of the treatment may lead to complacency 
and less motivation to adhere to antiretroviral drug regimens [18].

When an individual infected with HIV engages in unprotected 
sex, possibly as a result of alcohol consumption, this may result in 
re-infection (super-infection). This may lead to a more rapid disease 
progression and the development of treatment resistant recombinant 
viruses [19]. Engaging in unprotected sexual intercourse can result in 
the acquisition of other STIs which in turn place individuals at risk 
for both contracting and transmitting HIV [20]. Co-infection with 
STIs can lead to peaks in viral load which can increase the probability 
of infection. For unprotected heterosexual intercourse and alcohol 
consumption, the probability of HIV transmission is further increased 
as moderate to heavy alcohol consumption is positively correlated with 
vaginal shedding of HIV for patients on ART, even after adjusting for 
adherence [21].

High levels of adherence, in the order of 95%, are vital for ARVs for 
HIV to be effective [22]. Besides the resulting low efficacy of the drugs, 
poor compliance with drug regimens can lead to the development 
of viral resistance [23]. This has serious ramifications not only for 
the individual concerned but can also lead to the spread of drug-
resistant HIV mutations in the population. The role of alcohol in ARV 
adherence is ubiquitous. For example, even paediatric adherence to 
ARVs is negatively affected by the use of alcohol by the caregiver [24].
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A meta-analysis by Hendershot et al. [25] aggregated studies on 
the alcohol–adherence association. In the combined analysis, drinkers 
had nearly double the risk of non-adherence compared with abstainers 
(or those who drank relatively less). In addition, a dose-response 
relationship indicated that the greater the consumption of alcohol 
the worse the progression of the disease. Alcohol intake has also been 
documented as negatively associated with adherence to ARVs in South 
Africa [26]. This is consistent with other research findings in low-income 
settings such as India, [27] West Africa, [28] and Botswana [18]. Van 
Geertruyden et al. [29] postulated that the interaction between HIV 
and alcohol use may even have a greater public health impact for sub-
Saharan Africa (SSA), exceeding that based on the studies reviewed by 
Hendershot et al. [25], given that the 40 studies included in the meta-
analysis were for countries with an HIV prevalence of less than 1%.

Impact of Alcohol on HIV Disease Progression
In addition to the association of alcohol with the behavioural 

variables of unprotected sexual intercourse and poor adherence to HIV 
medication, there are other more distinctly biological factors relating to 
alcohol consumption and ART. These biological interactions provide 
an evidence-base for advice and other interventions to alter alcohol 
consumption for patients receiving ART.

Diaz et al. [30] demonstrated that moderate consumption of 
alcohol, particularly of alcoholic beverages containing antioxidants 
may protect immune cells from damage. Hence, the health impact of 
certain types and patterns of alcohol consumption generally and more 
specifically for HIV positive individuals may be beneficial. However, 
the effect of alcohol on human health and welfare is overwhelmingly 
negative, certainly at a population level, and similarly, the impact of  
alcohol  on  the  acquisition,  transmission  and  natural  course  of  HIV  
is considered to be detrimental.

The negative effect of alcohol consumption on HIV prognosis 
may be a more general one; not targeting specific systems in the body. 
According to Watzl et al. [31] alcohol is toxic for the host defence system. 
In addition, excessive consumption can induce malnutrition which 
impacts negatively on immune-competence. Alcohol consumption has 
a detrimental effect on many organs and tissues in the human body, 
which impacts on HIV pathogenesis. In particular, infection with HIV 
results in the depletion of mucosal CD4+ lymphocytes. Balagopal et 
al. [32] hypothesized that both alcohol and HIV may accelerate liver 
disease through microbial translocation (disruption of gut epithelial 
integrity and increased mucosal translocation of bacteria and bacterial 
products). However, the authors point to a more plausible explanation, 
namely, that microbial translocation is both a cause and an effect of 
liver disease progression and systemic immune activation.

In addition, animal and human studies demonstrate that alcohol 
consumption has detrimental effects on both the innate and the 
acquired immune systems [33]. The CD4 cell count indicates the 
strength of an individual’s immune system. The viral load is a measure 
of the level of the HIV virus in the patient’s blood and is used to 
monitor the effectiveness of ART. The CD4 count and the viral load 
together predict HIV progression; they co-vary inversely. The higher 
the viral load and the lower the CD4 cell count, the faster the HIV 
patient contracts infections and opportunistic diseases and reaches the 
final stages of AIDS and ultimately death. A study by Samet et al. [34], 
concluded that alcohol consumption was associated with lower CD4 
counts and higher RNA (ribonucleic acid) counts; compliance was a 
control variable for those on ART with a history of alcohol problems.  
In a later study by Samet et al. [35] heavy alcohol consumption, 

compared with abstinence, was associated with lower CD4 cell but not 
with higher viral load, for patients not receiving ART. Heavy alcohol 
consumption accelerates HIV disease progression for those not yet on 
ART. The effect of alcohol on CD4 cell count seems to be independent 
of ART [36] and alcohol intake does not appear to directly impact on 
HIV viral load. The effect of alcohol on viral load instead seems to be 
via reduced ART adherence [37].

Many of the effects of alcohol consumption on innate (non-
specific) immune response are dose dependent, with acute or moderate 
use associated with attenuated inflammatory responses, and heavy 
ethanol consumption linked with the augmentation of inflammation 
[38]. Acute alcohol exposure suppresses the production of pro-
inflammatory response, including tumor necrosis factor (TNF)-α 
and IL-1β in macrophages in the lungs and in the white blood cells, 
important in immunity [38]. Chronic alcohol consumption, in contrast 
leads to increased levels of pro-inflammatory response; the implication 
of this is that there are more cells for the HIV to attack throughout the 
body and at key transmission sites.

The in vitro, specific immuno-modulatory effects of ethanol 
(alcohol) have been documented: Alcohol consumption attenuates 
adaptive immune response reducing the number of CD4+ and CD8+ 
T-cells as well as reducing innate immunity natural killer (NK) cells and
cytokine production related to adaptive immunity [39]. Impaired host
defence after alcohol ingestion is linked to a combination of decreased
inflammatory response, altered cytokine production and abnormal
reactive oxygen intermediate generation [40]. Szasbo [40] states that a
key element in the alcohol-induced decrease in cell-mediated immunity
is decreased antigen presenting cell function. Alcohol inhibits antigen
presentation required to regulate the activity of T-and B-cells, a key
step in the initiation of the adaptive immune response.

Both alcohol and HIV modulate innate and adaptive immunity 
by disrupting cytokine and chemokine signalling, depleting crucial 
immune cell populations, inhibiting maturation of key immune 
effectors such as dendritic cells, and impairing CD4+ T helper function, 
and antiviral cytotoxic T cell activity [41]. From these examples it can 
be inferred that alcohol consumption, via its impact on the immune 
system, alters the pathogenesis of HIV.

Effect of Alcohol on the Liver in an HIV-Infected Person
The liver

Liver disease in HIV-infected persons is widespread. Alcoholic 
injury is the most common toxic disorder of the liver. Long-term 
harmful use of alcohol results in a range of liver diseases including 
cirrhosis and hepatocellular carcinoma [42]. In the liver, persistent 
cytokine secretion results in chronic inflammation leading to 
conditions such as hepatitis, fibrosis, and cirrhosis. Cytokines also 
regulate a process known as programmed cell death, or apoptosis, 
which is in part responsible for alcohol-induced destruction of liver 
tissue [43].

The liver metabolizes alcohol almost exclusively via three 
main metabolic pathways: microsomal ethanol oxidizing system, 
alcohol dehydrogenase and catalase-peroxidation reactions [44]. 
The mechanism of ethanol-induced hepatotoxicity is due to redox 
changes generated in its oxidation via the alcohol dehydrogenase 
(ADH) pathway that leads to the formation of the toxic metabolite 
acetaldehyde. Lieber [45] discusses the role of acetaldehyde toxicity 
and alcohol-induced oxidative stress. The latter, includes glutathione 
(antioxidant) depletion.
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Hepatocytes are the main functional cells of the liver with diverse 
functions that include detoxification, modification, and excretion 
of exogenous and endogenous substances. Hepatocytes are rich in 
mitochondria, which are specifically affected by ethanol intoxication 
[46]. Nucleoside analogues, with antiretroviral activity cause specific 
mitochondrial toxicity [47].

Bio-chemistry of the liver

The liver is the central organ that metabolises ARVs via the 
human cytochrome enzyme P4503A4 CYP3A4. This enzyme system 
metabolises most of the ART drugs. Ethanol is also oxidized in the 
liver by an ethanol-inducible cytochrome P-450 (CYP). This reaction, 
however, is associated with the release of free radicals which can cause 
lipid peroxidation and liver injury, including mitochondrial damage. 
Mitochondrial damage in turn exacerbates oxidative stress [48].

The fact that alcohol degradation utilizes the P450 enzyme system 
in the liver and that this is also the most common metabolic pathway 
for ARV medication points to possible problematic pharmacokinetic 
and pharmacodynamics interactions [49,50].

The pharmacological interactions of ARV medication with alcohol 
include the pharmacodynamics, the study of what a drug does to 
the body, and pharmacokinetics, the study of what the body does to 
a drug. Two drugs may have interactions in the body ranging from 
both remaining unchanged; plasma drug concentration of both drugs 
increasing or decreasing either in the same or opposite directions; or 
one being unaffected while the other changes. This change may be 
in either direction, that is, it increases or decreases  the effect. When 
several drugs are involved the potential number of drug-on-drug 
interactions increases. There may be additive and synergistic effects 
of alcohol on ART, in addition to the effects of alcohol on other 
medications for HIV-related and other health conditions, or alcohol 
can decrease the effect of ART [51]. The drug-drug interactions are 
complex and difficult to predict. The multiple effects from HIV, alcohol 
and ART may compound each other, making it difficult to disentangle 
presenting adverse reactions and the specific associations with alcohol. 
Adding alcohol essentially amounts to adding another drug to a 
potentially toxic brew.

These interactions have the potential to complicate HAART 
therapy in HIV-positive patients who consume alcohol. Alcohol 
aggravates toxicities and impacts on plasma drug concentration by 
either increasing it or decreasing it. Enzymatic induction is a process, 
whereby a drug stimulates more enzyme proteins to be formed. This can 
enhance oxidative metabolism and reduce the serum concentrations of 
drugs; whereas enzyme inhibition involves competition with another 
drug for the enzyme binding site i.e. reduced drug clearance and 
extending the serum half–life of a drug [52].

Alcohol and other drugs are metabolized by the same enzymes that 
transform the ARVs into the associated toxic metabolites. For example; 
Phase 1 enzymes alcohol dehydrogenase and P450 are further broken 
down by Phase 2 enzymes such as glutathione. The liver detoxifies the 
toxic metabolites via the glutathione system [53]. When glutathione 
is depleted due to rapid consumption of alcohol there is no more left 
to detoxify the ARVs and as a result the toxic metabolites of the ARV  
and  of  alcohol  accumulate  in  the  liver  inducing  organ  damage.  In 
addition HIV-infected individuals may have a lower level of glutathione 
even if they are not drinkers or on ART [54,55]. An additional insult 
produced by ARVs or alcohol or their combination might lead to an 
adverse drug reaction for HIV-positive individuals.

Hepatits

Co-infection by HIV and hepatitis viruses, (HCV and HBV), is a 
frequent condition in alcohol dependence and intravenous drug use 
(IDU) as there is a common transmission pathway [12,35,56]. Moreover 
alcohol and illicit drugs contribute to reduce cellular capacity to fight 
viral infections [57]. Depending on the risk group, it is estimated that 
approximately 30 to 80 percent of patients with HIV have concomitant 
hepatitis C and approximately 5 to 10 percent have chronic hepatitis B. 
End-stage liver disease is a major cause for inpatient admissions and 
mortality in alcoholic co-infected individuals [58]. HIV and HCV co-
infected individuals develop liver diseases earlier and more severely 
than mono-HIV-infected individuals [42]. This is due to the fact 
that HCV virus has a higher rate of replication in immune deficient 
hepatocytes.

Interactions between Alcohol and Antiretroviral Drugs 
and Other Drugs

Two ARV drugs, Non-Nucleoside Reverse Transcriptase Inhibitors 
(NNRTIs) and Protease Inhibitors (PIs) are susceptible to increased 
liver metabolism resulting from the effect of alcohol on the CYP3A4 
enzyme system. The resulting sub-therapeutic drug levels in patients 
taking ARVs and abusing alcohol leads to suboptimal viral control 
[51]. Alcohol interferes with protease inhibitor metabolism [36] and 
non-nucleoside reverse transcriptase inhibitors (NNRTs), increasing 
the serum levels of the drugs and their toxicities [42].

The interaction of ARVs and alcohol may also lead to adverse 
reactions such as toxic epidermal necrolysis, hypersensitivity syndrome 
reaction and liver failure [42]. An adverse drug reaction (ADR), in this 
context is considered to be a clinical consequence due to alcohol intake 
before, concomitant to or immediately after ARV intake.

Studies examining the association between alcohol consumption 
and the risk of ARV drug toxicity may have a low proportion of alcohol 
abusers and small sample sizes may make it difficult to demonstrate any 
interactions. Furthermore sub-populations on ART may have different 
alcohol induced adverse reactions. Recent research highlighted an 
interaction between race and alcohol’s effects on dyslipidemia in 
people receiving ART: alcohol elicits different changes in lipid profiles 
depending on ethnicity [59].

It should also be noted that many of the studies pertaining to 
the pharmacological effects of alcohol are from laboratory or animal 
studies, examining biological and molecular changes from alcohol. 
These in vitro type studies, while important, cannot definitively show 
how alcohol impacts on the functioning of the various organ systems 
of the human body.

Co-morbid conditions

Most individuals on ARVs take multiple drugs to avoid co-
infection, particularly for opportunistic infections associated with HIV/
AIDS. Generally, adverse drug reactions occur at a greater frequency 
in HIV-infected individuals [60]. These adverse drug interactions may 
increase as HIV patients on ART age and with the development of other 
concomitant chronic diseases and their prescribed medications [61]. 
For example, anti-TB treatment is more difficult in HAART patients 
as both anti-TB antibiotics and anti-HIV PIs are metabolized by the 
cytochrome P450 enzyme system, resulting in altered pharmacokinetic 
profiles for both classes of drugs. For example, blood levels of 
amprenavir, lopinavir/ritonavir and atazanavir, (PIs), are lowered 
by anti-TB antibiotics, with rifampicin and rifabutin in particular 
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lowering the blood concentrations of nevirapine, efavirenz and 
delavirdine to sub-therapeutic levels, the consequence of which may be 
HIV-resistance [62]. To add to the mix, for chronic, heavy drinkers the 
enzyme Cytochrome P450 2E1 also metabolizes any alcohol consumed.

The hepatotoxicity of other drugs used to prevent HIV opportu-
nistic infections such as sulphametaxasole, requiring activation of en-
zymes of the endoplasmic reticulum is enhanced after chronic alcohol 
consumption [60].

Besides the ARVs and the drugs used to treat opportunistic 
infections and other co-morbid conditions with the potential additive 
or synergistic adverse effects that may result from the simultaneous 
consumption of alcohol with these; there is a range of concurrent, 
necessary medications that may also have adverse health outcomes 
linked to alcohol use. These include over-the-counter medication, such 
as painkillers or anti-inflammatories for injuries, recreational drugs, 
drugs to treat addiction and other mental health conditions as well as 
homeopathic and herbal remedies.

The simultaneous intake of other drugs  

CYP2E1 activates other drugs to toxic radicals thereby explaining 
the increased vulnerability of the heavy drinker to commonly 
prescribed drugs [60]. Conversely, administration of ethanol with the 
respective drug inhibits biotransformation of the drug since there is 
competition for the enzyme that block biotransformation of the drug 
(Neuman 2003).

ARVs, addictive drugs and alcohol

Substance abuse is common among HIV positive persons. There 
are interactions for ARVs and treatment for addiction: For example, 
the NNRTIs, nevirapine and efavirenz were associated with symptoms 
of methadone withdrawal [63]. 

Treatment for alcoholism

There is also the possible interaction of ARV drugs, with the 
pharmacological treatment for alcohol use problems, these include, 
naltrxone, disulfiram or acamprosate [42]. For example, disulfiram 
is used to treat alcoholism as it inhibits acetaldehyde dehydrogenase, 
causing the accumulation of acetaldehyde after alcohol ingestion, which 
results in nausea, flushing, headaches, and hypotension [64]. Due to the 
risk of hepatotoxicity, the use of this agent has to be monitored carefully, 
especially when on ARVs [42]. The pharmacokinetic parameters 
of zidovudine are not influenced by naltrexone [65]. Abacavir and 
disulfiram should not be mixed in HIV-patients who consume alcohol 
as both drugs inhibit acetaldehyde dehydrogenase [66]. Furthermore, 
a liquid formulation of lopinavir/ritonavir containing alcohol should 
not be administered with disulfiram due to the potential of developing 
disulfiram-like reactions [64].

Other mental health conditions

Alcohol affects other mental health conditions, for example, 
depression: Sullivan et al. [67] examined the impact of alcohol use on 
depressive symptoms in HIV positive patients and they found that 
alcohol problems are associated with more depressive symptoms.  
Furthermore, Leserman [68] provided evidence that trauma and 
depression negatively affect HIV disease progression in terms of 
markers such as decreases in CD4 T lymphocytes and increases in viral 
load.

Traditional medicines

Chopra et al. [69] interviewed nearly 200 people in three South 
African locations where antiretroviral therapy had been available for 
at least six months. The majority of subjects were HIV-positive and 
over half of those were on ART. Overall, they found more enthusiasm 
for traditional medicines and dietary supplements than for ART, and 
subjects seemed to view ART as just a variation of these treatments.

Particularly in South Africa where the use of traditional herbal 
medicines is widespread and coupled with an extensive ARV rollout 
programme there is concern about potential herbal remedy and drug 
interactions, possibly exacerbated by alcohol consumption. A SA 
study, by Mogatle et al. [70] sought to evaluate the effect of the African 
potato (AP), on the pharmacokinetics of an ARV drug, efavirenz. 
The AP is used as an immune system booster. Pharmacokinetic data 
generated during this study indicated that AP did not significantly alter 
the pharmacokinetics of efavirenz. However, alcohol consumption by 
study participants was forbidden prior to and during the study. There 
is a need for clinical studies of the interaction of herbal remedies with 
ART and alcohol.

Alcohol consumption and ART – common beliefs

There is a commonly held belief not to mix medication and alcohol 
[71]. Based on the potential of developing adverse drug reactions 
and drug-drug interactions between HAART and alcohol, HIV 
patients generally believe that the two should not be mixed together 
[72]. Many patients stop taking ARVs when binge drinking [72]. 
Fitzgerald et al. [73] document alcohol as a barrier to treatment uptake 
in SA. He reports that rural men initiating ARV treatment have self-
imposed delays to enrolment while trying to stop or reduce alcohol 
use. However, a qualitative study by Schaham et al. [74] showed that 
among HIV-infected individuals, alcohol is not perceived to affect HIV 
progression and health service providers rarely discuss alcohol use 
with patients. An earlier study by Sankar et al. [75] however, found 
that most patients (85%) believed that alcohol and ART do not mix; 
with more than half of the clinicians stating that alcohol and ART 
should not be taken together. In the Sankar et al. study [75] of African 
Americans, three consumption groups, i.e. light, moderate, and heavy 
had differing views on drinking alcohol and ART; with 64% of light and 
55% of moderate drinkers foregoing ART when drinking compared to 
29% of heavy drinkers. It appears that these patients made a conscious 
decision not to drink and take ARVs simultaneously and the non-
compliance with medication was not the result of being inebriated.

Discussion
Alcohol use may result in risky sexual behaviour for contracting 

and transmitting HIV, additional poor health outcomes once a person 
is HIV-infected, and accelerated HIV disease progression. According 
to Hahn et al. [76], the degree to which alcohol use impacts HIV 
progression has not been fully explicated. Alcohol use as a co-factor 
in risky behavior impacts on progression via non-compliance to ART. 
Biological mechanisms are also involved that require further study:  
The acceleration of the course of HIV is largely via a compromised 
immune system response and more co-morbid conditions. However, 
Pandrea et al. [51] state there is little knowledge on the interactions 
between alcohol and HIV induced immunological changes.

The treatment of HIV/AIDS is complex and adverse effects of 
alcohol on ART cause many additional health problems. It has been 
shown that the myriad of pharmacologic consequences as well as the 
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Overall, the harmful consumption of alcohol impacts on the length 
of life as well as costs of health care for the AIDS patient. There is 
increasing evidence that no level of alcohol consumption is safe for 
HIV-positive individuals on ARVs [77]. Future ARV treatment, 
particularly in developing countries [78] will need to be scaled-up with 
treatment guidelines that include information  on concomitant alcohol 
consumption. Physician and healthcare worker training with regard to 
patient management in this area will be necessary.

A South African pilot study by Morojele et al. [71] showed, contrary 
to expectations, that HIV health care providers do address the alcohol 
and HIV link and inform their clients thereof. The problem appears to 
be the lack of resources, information and skills required for adequate 
intervention.

A clear understanding of the relationship between ARVs and 
alcohol has important implications for better clinical management of 
patients. It is important to identify the knowledge gaps and suggest 
the type of studies that need to be undertaken to provide relevant 
data. The various mechanisms and pathways whereby alcohol impacts 
negatively for PLWA and particularly those on ART need to be 
consolidated further. These studies need to measure the impact of 
alcohol on HIV acquisition, re-infection and disease progression and 
how best to intervene to reduce the effect of alcohol in these three 
areas. An example of the latter is a recent study by Michel et al. [79]: 
The study identified specific groups of ART patients requiring targeted 
interventions for harmful alcohol consumption risk reduction. The 
objective was to promote improved HIV prevention and the effective 
use of ART in populations.

Hahn et al. [76] calls for more research examining the relationship 
between alcohol  consumption  and  health  service  utilization  for  HIV  
testing  and  care. Studies have produced some conflicting results and 
further research relating alcohol to HIV testing and early linkage to 
care needs to be undertaken. Van Geertruyden et al. [29] recommend 
that the impact of alcohol use on ART adherence and sexual risk 
behavior has to be, documented urgently in sub-Saharan Africa and 
that consequently, intervention models need to be developed and 
evaluated.

HIV-positive individuals may not disclose drinking behaviour to 
health care workers, fearing they may be further stigmatised and that 
ART will be withheld. Improved measurement of alcohol exposure 
is important in order to understand the effect of alcohol on HIV 
outcomes better, hence improved measures of individual alcohol 
exposure is essential. Hahn et al. [8] recommend the use of sensitive 
and specific biologic markers that can address the under-reporting 
of alcohol consumption. Also devising methods that result in the full 
disclosure of alcohol consumption will also be helpful in this regard. 
The results from the study by Míguez-Burbano et al. [10] indicate that 
the type of alcohol consumed is of clinical relevance and needs to be 
considered in future studies.

Recently, it has been demonstrated, that compared with indicators 
of drinking frequency or pattern, the AUDIT measure has stronger 
associations with measures of variables such as inconsistent condom 
use and STI symptoms [80]. The  use  of  the  AUDIT  may  help  further  
elucidate  the  relationship  between alcohol consumption and sexual 
risk behaviour in future studies of alcohol and sexual risk behaviour. 
Kader et al. [81] conducted a preliminary investigation of the AUDIT 
and DUDIT in comparison to biomarkers for alcohol and drug use 
among HIV-infected clinic attendees in Cape Town, South Africa.

Notwithstanding the dearth of directed research on the interface of 

alcohol and HIV/AIDS, the following areas have been highlighted as 
important to follow-up: 

These include the screening of HIV patients for alcohol problems 
and persons in treatment for alcohol problems need to be screened 
for HIV [82]. The use of interventions for alcohol problems as HIV 
prevention, by implementing established, effective interventions for 
alcohol problems [83]. The policy implications include the integration 
of HIV/AIDS and alcohol services [82]. Furthermore, there is a need to 
determine what levels of alcohol consumption, if any, are considered 
safe for HIV patients on ART. It is essential to acquire clear evidence-
based guidelines on alcohol consumption for HIV-positive patients 
and their health care providers.

In the interim, it is recommended, where possible, that HIV and 
ART patients with identified problematic drinking behaviour should 
be monitored; the use of a biomarker is deemed unnecessary in a 
program environment [81]. There are many alcoholism screening 
tools that could be used to screen HIV-infected patients with regard 
to problematic alcohol use. These patients could then be engaged in 
an intervention most appropriate for their patterns and amounts 
of alcohol consumption in the context of their HIV infection.  
Furthermore, patients with identified problematic drinking behaviour 
should be educated on the dangers of the noxious combination 
of ARVs and alcohol and counselled to at least reduce alcohol 
consumption to prescribed levels, with the goal of abstention from 
alcohol consumption and adherence to prescribed ART regimens. It 
should also be emphasized that it is not advisable to stop taking ARVs 
to indulge in a binge drinking episode.
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