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Abstract: Background: The effect of alcohol consumption and human immunodeficiency virus
(HIV) disease prognosis has been examined in several studies with inconsistent findings. We sought
to determine the effect of alcohol consumption on HIV disease prognosis by examining CD4* T cell
count/uL (CD4* count) and HIV RNA concentration [HIV viral load (VL)] independent of
anti-retroviral therapy (ART). Methods: A secondary analysis was performed on a cross-sectional
survey data of 1120 participants between 2018 and 2020. Questionnaires were used to obtain the
participants’ history of alcohol consumption. Blood samples were assayed for CD4* T cell count/uL
(CD4* count) and HIV RNA concentration (HIV viral load). The history of alcohol consumption was
categorized into non-alcohol consumers, non-heavy alcohol consumers, and heavy-alcohol
consumers. Age, cigarette smoking, gender, and ART use were considered potential confounders.
Participants were categorized into two cohorts for the analysis and a multivariate logistic regression
was used to establish relationships among virally unsuppressed participants who were
ART-experienced and ART-naive. Results: A total of 1120 participants were considered for analysis.
The majority were females (65.9%) between 15-39 years (72.4%). The majority were non-smokers
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and non-alcohol consumers (88% and 79%, respectively). ART-experienced females had an
increased risk of having a higher VL (VL > 1000). This finding was statistically significant [RR,
0.425, 95% ClI, (0.192-0.944), p-value, 0.036]. However, ART-experienced participants aged above
64 years had an increased risk of having a lower VL (VL < 1000 copies/mL) and a lower risk of
having a higher VL (VL > 1000). However, ART-naive participants aged between 40-64 years had a
significantly lower risk of having higher CD4 count (CD4* > 500 cells) and an increased risk of
having a lower CD4 count [OR, 0.566 95% CI, (0.386-0.829), p-value, 0.004]. History of alcohol
consumption did not have a significant effect on CD4* cell count and VL in neither the
ART-experienced nor the naive cohort. Conclusions: Female middle-aged people living with HIV
(PLWH) are more likely to have a poorer HIV disease state, independent of alcohol consumption.
Alcohol consumption may not have a direct effect on CD4" cell count and VL in either ART-naive
or experienced patients.
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1. Introduction

Human immunodeficiency virus (HIV) disease continues to have disturbing health effects
globally, with about 510000-860000 HIV/AIDS-related deaths and more than 38.4 million people
who are currently living with HIV disease (PLWH) [1]. Globally, sub-Saharan Africa (SSA) drives
incident cases and deaths in HIV [1-3]. Anti-retroviral therapy (ART), which is used in the
management of PLWH, has a good prognosis by suppressing viral load when individuals living with
HIV adhere to their treatment regimen. However, the success of ART can be marred by unhealthy
lifestyles such as heavy alcohol consumption and cigarette smoking, which appear to be common
phenomena among PLWH [4,5].

Alcohol consumption has merited studies because it can jeopardize the treatment outcome of
PLWH. Alcohol consumption itself is considered a risk factor in HIV infection transmission [6] and
it increases the burden of the disease state [6]. Moreover, it reduces adherence to treatment regimens,
thereby increasing the morbidity and mortality of HIVV/AIDS [7]. Though the net effect of the
above-stated effects of alcohol consumption is linked to the progression of the HIV disease [8],
reports on its association with CD4* cell count and viral load (VL) still remains controversial. For
instance, one prospective longitudinal study showed an increased suppression of CD4* T cell counts
in PLWH with frequent alcohol use [9], while another reported that heavy alcohol consumption
negatively impacted CD4* cell counts solely in ART-naive subjects [10].

Other investigations failed to establish an association between heavy alcohol consumption and
CD4* T cell decline [10-13]. Heavy alcohol consumption has been identified as a significant
contributor to poor ART adherence [14]. In pre-clinical studies utilizing well-controlled behavioral
and environmental conditions, an animal model of simian immunodeficiency virus (SIV) infected
macaques have provided significant insight on the interaction of HIV and heavy drinking [15].
Additional studies [15,16] have shown a significant temporal acceleration to end-stage disease in the
absence of ART, with consistently higher plasma, cerebrospinal fluid and tissue VLs among chronic
high alcohol administered animals compared to controls.
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It has been well documented that the environment (e.g. economic, psychosocial, physical,
food insecurity or environmental difficulties) has the ability to accelerate to end-stage disease much
faster [17]. Therefore, we analyzed cross-sectional data obtained from a 2018-2021 Vukuzazi study
to assess the effect of alcohol consumption on CD4* T cell count/uL. (CD4 count) and HIV RNA
concentration (HIV VL). We hypothesized that alcohol consumption would not be associated with a
lower CD4"* count and a higher VL.

2. Material and methods
2.1. Study setting, study design, and recruitment

The uMkhanyakude district is one of the 11 districts in the Province of KwaZulu Natal, which is
considered deprived according to the District Health Barometer [18]. This study was a secondary
analysis of an 18-month (between 2018 and 2020) observational study performed by the Vukuzazi
team. About 39000 individuals were eligible a year before data collection. During the period of data
collection, about 3000 of these individuals had either died or moved out of the study area. About
18024 participants completed the study questionnaire, and 17871 had their anthropometry checked
and recorded. Out of theses participants, 1120 individuals were virally unsuppressed and were
considered for this analysis. Study participants were individuals aged 15 years and older who were
residents of the uMkhanyakude district of KwaZulu-Natal [19]. However, this secondary analysis
included participants aged 18 years and above.

2.2. Ethical consideration

The original work performed by the Vukuzazi team received approval from the Ethics
Committees of the University of KwaZulu-Natal, the London School of Hygiene and Tropical
Medicine, the Partners Institutional Review Board, and the University of Alabama at Birmingham.

The current study received ethical approval from both the Africa Health Research Institute
Institutional Review Board and the University of Limpopo, with a project number TREC/112/2021.
IR. Additionally, permission was obtained from the Vukuzazi team to access the database for the
secondary analysis.

2.3. Invitation process at the participant’s homestead and informed consent

The current study was solely based on the analysis of secondary data from the Vukuzazi
program; therefore, informed consent was waived on behalf of the informed consent obtained during
data acquisition from the Vukuzazi team. Before choosing the final sites, permission was requested
from the local traditional authority and leaders. Each participant brought a special invitation card to
the health camp [19]. Those who agreed to participate were given a barcoded wristband that served
as a special identification during their encounter with the Vukuzazi camp, verifying their
identification at each station. At the Vukuzazi health camp, a formal informed consent and
enrollment process was followed by a household visit, during which, all eligible participants were
invited to participate [19].
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2.4. Field and laboratory procedures

At the Vukuzazi camp, research nurses administered questionnaires to assess the individual’s
history of HIV, hypertension, and diabetes [19]. Anthropometric and blood pressure measurements
were performed using the WHO STEPS protocol. A blood sample was taken from each participant.

2.5. Study variables, measurements, and their definitions

In this study, CD4* cell count/ul and plasma HIV RNA/ml (VL) were the outcome variables. In
the hospital laboratories, flow cytometry was used to calculate the CD4* count. VL was assessed
using either a polymerase chain reaction or a branched-chain assay. A poor HIV disease state was
defined as a CD4* count less than 500 count/ul [20].

Alcohol consumption history was categorized into non-alcohol consumers, non-heavy alcohol
consumers, and heavy-alcohol consumers. Non-alcohol consumers were defined as respondents who
did not take alcohol. Non-heavy alcohol consumers were defined as respondents who consumed
alcohol occasionally in the past 30 days and who, on average, consumed less than 5 drinks per
occasion for men or less than 4 drinks per occasion for women. On the other hand, heavy alcohol
consumers were operationally defined as someone who consumed alcohol frequently in the past 30
days and who, on average, consumed at least 5 drinks per occasion for men or at least 4 drinks per
occasion for women.

Participants were considered virally unsuppressed if their viral load was more than 200
copies/s/mL [20]. Participants were categorized as either ART-experienced or ART-naive.
ART-experienced individuals were PLWH who were receiving ART or had ART in the past [21];
alternatively, ART-naive individuals were PLWH who have not started ART [13]. The body mass
index (BMI) was also calculated as the weight of patients in kilograms divided by the square of the
height in metres? and was defined as normal (18.5-24.9 kg/m?), underweight (< 18.5 kg/m?),
overweight (25.0-29.9 kg/m?) and obese (> 30 kg/m?). Waist-to-hip ratio (WHR) was calculated and
defined as normal and abdominal obese. WHR > 9.0 in males and >8.5 in women were classified as
abdominal obesity.

2.6. Statistical analysis

Data was imported using STATA/SE, version 14.2, and was cleaned for statistical analysis.
Descriptive analyses such as frequencies, percentages, and figures were used to describe the study
population. The primary exposure of interest in this analysis was alcohol consumption. Covariates
included history of smoking, obesity, gender, age, and ART use; these were treated as potential
confounders. The null hypothesis was that alcohol consumption is not related to a poor HIV disease
state, while the alternate hypothesis was that alcohol consumption was associated with a poor HIV
disease state. ART duration was considered as one of the covariates and was factored in the
model used.

Chi-square was used to analyze relationships between background characteristics and was
stratified by their ART status. CD4* less than 500 and VL more than 200 copies/mL were used as the
base outcome of the dependent variables. A multivariate logistic regression was used to analyze
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relationships between CD4* cell count, VL, and predictor variables controlling the confounding

variables. p-values < 0.05 were considered statistically significant.

3. Results

3.1. Background characteristics of study participants

A total of 1120 participants were considered for the analysis. Table 1 shows the background
characteristics of the participants. The majority of the PLWH were females (65.89%) between 15-39
years (72.4%) with a normal BMI (48.7%) and hip-to-waist ratio (56.25), non-smokers and
non-alcohol consumers (88% and 79%, respectively).

Table 1. Distribution of background characteristics.

Background variable Frequency Percentage
Sex

Male 382 34.11
Female 738 65.89
Total 1120 100
Age (years)

15-39 811 72.41
40-64 284 25.36
Above 64 25 2.23
Total 1120 100.00
BMI (Kg/m?)

Underweight 42 3.75
Normal 545 48.66
Overweight 250 22.32
Obese 283 25.27
Total 1120 100.00
Waist-Hip-Ratio

Normal 630 56.25
Abdominal obesity 490 43.75
Total 1120 100.00
Cigarette smoking history

Abstainers 983 87.77
Current cigarette smokers 131 11.70
Ex-smoker 6 0.54
Total 1120 100.00
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Background variable Frequency Percentage

Alcohol consumption

Non-alcohol consumers 887 79.20
Non-heavy alcohol consumers 217 19.38
Heavy-alcohol consumers 16 1.43
Total 1120 100.00
ART duration

Less than 5 years 98 35.38
5-10 years 95 34.30
Above 10 years 84 30.32

Table 2 shows the distribution of the median CD4* count and VL. VL greater than 1000
copies/mL and CD4* less than 500 count/ul were seen among participants who do not consume
alcohol. Although the highest number of participants with a low CD4* count was seen among
participants who do not consume alcohol, the highest median was observed among participants who
consume alcohol heavily. Although the highest number of participants with viral load greater than
1000 copies/mL was observed among those who do not consume alcohol, the highest of the median
VL was seen among those who consume alcohol.

Table 2. Distribution of CD4* count and Viral with the median values.

Covariate Non-alcohol Median (IQR) Moderate Median (IQR) Heavy Median
consumers (N) consumers consumers  (IQR)

CD4*

CD4* > 500 348 706(240) 64 658.5(274) 7 675(258)

CD4* < 500 539 277(191) 153 265(249) 9 331(165)

VL

VL > 1000 741 16472(50669) 195 28052(71833) 13 3110(29816)

VL < 1000 146 442(377) 22 729(290) 3 598(496)

Note: VL: Viral load; IQR: Interquartile range.

Table 3 shows the distribution of CD4* count and VL of the PLWH. Out of the 1120 PLWH,
387 were on ART. Almost 64 % of ART-experienced participants were females (63.6%) with CD4*
< 500 count/ul compared to their male counterparts; additionally, they had a higher VL of more than
1000000 copies/mL (66.7%) compared to their male counterparts.
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Table 3. Distribution of CD4+ count and viral load of the ART-experienced participants.

Background variable ART experienced (n = 387)

CD4* > 500 CD4* < 500 VL > 1000(%) VL < 1000(%)
Sex
Male 29(23.02) 95(36.40) 93(31.53) 31(33.70
Female 97(76.98) 166(63.60) 202(68.47) 61(66.30)
Total 126(100) 261(100) 295(100.00) 92(100.00)
Age (years)
15-39 98(77.78) 159(60.92) 207(70.17) 50(54.35)
40-64 26(20.63) 98(37.55) 84(28.47) 40(43.48)
Above 64 2(1.59) 4(1.53) 4(1.36) 2(2.17)
Total 126(100) 261(100) 295 92(100)
BMI (Kg/m?)
Underweight 9(7.14) 16(6.13) 22(7.46) 3(3.26)
Normal 43(34.13) 143(54.79) 146(49.49) 40(43.48)
Overweight 37(29.37) 54(20.69) 67(22.71) 24(26.09)
Obese 37(29.37) 48(18.39) 60(20.34) 25(27.17)
Total 126(100) 261(100) 295(100) 92(100)
Waist-Hip-Ratio
Normal 75(59.52) 165(63.22) 169(57.29) 46(50)
Abdominal obesity 51(40.48) 96(36.78) 126(42.71) 46(50)
Total 126(100) 261(100) 295(100) 92(100)
Smoking History
Abstainers 114(90.48) 228(87.36) 258(87.46) 84(91.30)
Current 12(9.52) 31(11.88) 35(11.86) 8(8.70)
Ex-smoker 2(0.77) 2(0.68) 0
Total 126(100) 261(100) 295(100) 92(100)
Alcohol consumption
Non-alcohol consumers 109(86.51) 199(76.25) 233(78.98) 75(81.52)
Non-heavy alcohol consumers 17(13.49) 57(21.84) 59(20.00) 15(16.30)
Heavy-alcohol consumers 5(1.92) 3(1.02) 2(2.17)
Total 126(100) 261(100) 295(100)
ART duration
Less than 5 years 40(42.55) 58(31.69) 82(38.86 16(24.24)
5-10 years 31(32.98) 64(34.97) 70(33.18) 25(37.88)
Above 10 year 23(24.47) 61(33.33) 59(27.96) 25(37.88)
Total 94(100) 183(100) 211(100) 66(100)

Note: Unless otherwise stated, the table above shows the distribution of participants and their CD4*, VL
categorization of those who were on ART. ART: Antiretroviral therapy; VL: Viral load.
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3.2. Predictors of poorer HIV disease state

ART-experienced females had a lower risk of having a lower VL (VL < 1000 copies/mL) and
an increased risk of having a higher VL (VL > 1000). This finding was statistically significant [RR,
0.425, 95% ClI, (0.192-0.944), p-value, 0.036]. However, ART-experienced participants aged above
64 years had an increased tendency of having a lower VL (VL < 1000 copies/mL) and a lower risk of
having a higher VL (VL > 1000). This finding was also statistically significant [RR, 11.020, 95% ClI,
(1.191-101.982), p-value, 0.035]. Alcohol consumption did not have a significant effect on an
increased VL greater than 1000 copies/mL [non-alcohol consumers, RR, 0.796 95% ClI, (0.298-2.123),
p-value, 0.648]. Table 4 shows the VL of the virally unsuppressed ART-experienced participants.

Table 4. Multivariate logistic regression of predictors of reduced viral load among
ART-experienced participants.

Viral load Model 1-unadjusted Model 2-adjusted

RR P>t 95% Conf. Interval RR P>t 95% Conf. Interval

VL > 1000 (base outcome)

Alcohol consumption History

Non-alcohol consumers Ref Ref Ref Ref Ref Ref Ref Ref
Moderate consumers 0.796 0.625 0.319 1.988 0.796 0.648 0.298 2.123
Heavy consumers 2.357 0.524 0.169 32.888 2.357 0.439 0.268 20.707
_cons 0.105 0.006 0.0213 0.5166 0.015 0.000 0.010 0.021

Note: Unadjusted model Number of obs = 277, LR chi?(13) = 23.70, Prob > Chi? = 0.0340, Pseudo R? = 0.0779.
Adjusted model: Number of obs =277, Wald chi?(13) = 376.99, Prob > Chi? = 0.0000, Pseudo R? = 0.077. Analysis
was conducted by multinomial logistics regression model with two models. Model 1 is unadjusted. Model two
adjusted for gender, age, BMI, WHR, Smoking history, and ART medications.

* p-value < 0.05 was considered statistically significant. Multivariate logistic regression was used to obtain values.
RR: Relative risk; Cl: Confidence interval. ART: Antiretroviral therapy; cons: Constant.

Table 5 shows the multivariate logistic regression of predictors of reduced VL among the
ART-naive participants. The relative risk of female ART-naive participants having a lower VL (VL
< 1000) was 2.256 times greater than the male ART-naive participants. Female ART-naive
participants had a greater risk of having a lower VL than their male counterparts [RR, 2.256, 95% ClI,
(1.165-4.366), p-value, 0.016]. Alcohol consumption did not have a significant effect on an
increased VL greater than 1000 copies/mL [moderate alcohol consumers, RR, 0.796 95% CI, (0.298—
2.123), p-value, 0.648].

AIMS Medical Science Volume 10, Issue 3, 223-236.



231

Table 5. Multivariate logistic regression of predictors of reduced viral load among
ART-naive respondents.

Viral load (VL) Model 1-unadjusted Model 2-adjusted

RR P>t 5% Conf. interval RR P>t 95% Conf. Interval
VL > 1000 (base outcome)
Alcohol consumption History
Non-alcohol consumers Ref Ref Ref Ref Ref Ref Ref Ref
Moderate consumers 0.528 0.162 0.215 1.292 0.528 0.142 0.225 1.239
Heavy consumers 0.844 0.875 0.103 6.927 0.844 0.876 0.100 7.105
_cons 0.194 0.020 0.049 0.769 0.194 0.023 0.047 0.802

Note: Unadjusted model: Number of obs = 733, LR chi?(11) = 22.40, Prob > chi? = 0.0215, Pseudo R? = 0.0447.
Adjusted: Number of obs = 733, Wald chi?(11) = 20.04, Prob > chi? = 0.0448, Pseudo R? = 0.0447. Analysis was
conducted by multinomial logistics regression model with two models. Model 1 is unadjusted. Model two adjusted
for gender, age, BMI, WHR, Smoking history, and ART medications. RR: Relative risk; Cl: Confidence interval.
ART: Antiretroviral therapy; _cons: Constant.

Table 6 shows the CD4* count of virally unsuppressed ART-experienced participants.
ART-experienced participants aged between 40-64 had an increased risk of having a higher CD4
count (CD4* > 500 cellss/mm?3) and a lower risk of having a lower CD4 count (CD4* < 500
cells/mm3). This finding was statistically significant [RR, 0.360 95% CI, (0.182-0.714), p-value,
0.003]. Alcohol consumption did not have a significant effect on reduced CD4* cell counts less than
500 cellss/mm? [moderate alcohol consumers, RR, 0.462 95% Cl, (0.194-1.099), p-value, 0.081].

Table 6. Multivariate logistic regression of predictors of reduced CD4*
ART-experienced respondents.

CD4 count Model 1-unadjusted Model 2-adjusted

RR P>t 5% Conf. interval RR P>t  95% Conf. Interval
CD4* < 500 (base outcome)
Alcohol consumption History
Non-alcohol consumers Ref Ref Ref Ref Ref Ref Ref Ref
Moderate consumers 2.148 0.080 0.9130 5.052 2.148 0.080 0.912 5.059
Heavy consumers 0.000 0.983  0.000 0.000 0.000 0.000 0.000 0.000
_cons 1.193 0.751  0.400 3.553 1.193 0.738 0.424 3.355

Note: Unadjusted model: Number of obs = 277, LR chi?(11) = 34.52, Prob > chi? = 0.0010, Pseudo R? = 0.0973.
Adjusted: Number of obs = 277, Wald chi?(13) = 570.36, Prob > Chi? = 0.0000, Pseudo R? = 0.0973. Analysis was
conducted by multinomial logistics regression model with two models. Model 1 is unadjusted. Model two adjusted
for gender, age, BMI, WHR, Smoking history, and ART medications.

* p-value < 0.05 was considered statistically significant. Multivariate logistic regression was used to obtain values.
RR: Relative risk; Cl: Confidence interval. ART: Antiretroviral therapy; _cons: Constant.
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Table 7 shows the CD4* count of the virally unsuppressed ART-naive participants. ART-naive
participants aged between 40-64 years had a significantly lower risk of having a higher CD4 count
(CD4* > 500 cells) and an increased risk of having a lower CD4 count [OR, 0.566 95% CI, (0.386—
0.829), p-value, 0.004]. Alcohol consumption did not have a significant effect on CD4* count
[moderate consumers, RR, 0.890 95% CI, (0.568-1.394), p-value, 0.611, heavy consumers, RR,
2.640 95% CI, (0.726-9.605), p-value, 0.141]. Among the participants who were ART naive,
females had a significantly increased CD4* count compared to their male counterparts [RR, 2.021
95% ClI, (1.298-3.147), p-value, 0.002].

Table 7. Multivariate logistic regression of predictors of reduced CD4* among
ART-naive respondents.

CD* count Model 1-unadjusted Model 2-adjusted

RR P>t 5% Conf. interval RR P>t 95% Conf. Interval
CD4* < 500 (base outcome)
Alcohol consumption history
Non-alcohol consumers Ref Ref Ref Ref Ref Ref Ref Ref
Moderate consumers 1132  0.592 0.719 2.455 1.132 0.587 0.7235 1.772
Heavy consumers 0.387 0.151 0.106 1.414 0.387 0.154 0.1052 1.427
_cons 3.127  0.057  0.966 10.126  3.127 0.057 0.9675 10.111

Note: Unadjusted model: Number of obs = 733, LR chi?(11) = 39.58, Prob > chi? = 0.0000, Pseudo R? = 0.0401.
Adjusted: Number of obs = 733, Wald chi?(11) = 38.65, Prob > chi? = 0.0001, Pseudo R? = 0.0401. Analysis was
conducted by multinomial logistics regression model with two models. Model 1 is unadjusted. Model two adjusted
for gender, age, BMI, WHR, Smoking history, and ART medications.

* p-value < 0.05 was considered statistically significant. Multivariate logistic regression was used to obtain values.
RR: Relative risk; Cl: Confidence interval. ART: Antiretroviral therapy; _cons: Constant.

4. Discussion

The main objective of this Vukuzazi dataset secondary analysis was to determine the effect of
alcohol consumption on the prognosis of HIV disease among the virally unsuppressed PLWH who
were both ART-experienced and ART-naive. The results add to the existing knowledge that
ART-experienced PLWH who consume alcohol either moderately or heavily do not have reduced
CD4* cell counts as compared to their counterparts who were non-alcohol consumers. This
observation was also the same among the ART-naive cohort.

History of alcohol consumption among ART-experienced PLWH was found not to be
significantly associated with a poor HIV disease state compared to their counterparts who were
non-alcohol consumers. This finding is contrary to the findings of previous studies [16,20,22-24].
Baum et al. [9] found that alcohol consumption was associated with higher HIV RNA levels and
lower CD4* cell counts among PLWH who were receiving ART. However, our findings are similar
to the findings of other studies, which found no significant association between alcohol consumption
and a poor HIV disease state among ART-experienced PLWH [24,25].
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Alcohol consumption has been shown to cause immunosuppression through impaired
macrophage function [26], increased natural Killer cell activity, increased spontaneous monocyte
activation [26], and impaired antibody response [27]. A poor HIV disease state could also be
explained by the deleterious effects of heavy alcohol consumption [28], which compromises the
body’s immunity. These outcomes were not shown by the current study.

Rather, our analysis showed a strong association between age (40-60 years) and a poor HIV
disease state. Several studies have posited the relationship between age and HIV disease progression.
Age has become a prognostic host factor because older age is associated with lower CD4* cell
counts [29]. Moreover, studies have shown that increased age at the time of an AIDS diagnosis
parallels the progressive rise of mean age at the time of the first recognition of HIV infection [30,31].
When individuals are unaware of their status, late detection of HIV disease is another contributing
cause to the increasing frequency of newly confirmed HIV infection, with a worse disease state
among the aged [30,31].

Additionally, our findings have shown a significant association between the female sex and a
poor HIV disease state. The analysis showed that ART-experienced female participants had a higher
risk of having an increased VL. Several studies have posited the female sex as a high risk for HIV
infection [32-35] and disease progression. The unique characteristic of the female genital tract
enhances the risk of HIV infection. One of such characteristics is the local changes in their genital
tract induced by infection by other microorganisms [32]. Other factors predisposing females to HIV
infection in SSA is the low-income status.

5. Conclusions

Female middle-aged PLWH are more likely to have a poor HIV disease state, independent of
alcohol consumption. Alcohol consumption may not have a direct effect on CD4* cell count and VL
in both ART-naive and experienced patients.

6. Limitations

Our study could not be short of limitations. We were unable to determine the actual units of
alcohol consumed by the PLWH. Another limitation to this analysis is the fact that alcohol
consumption among the PLWH was obtained by self-reporting. Self-reporting of alcohol use is wroth
with challenges of underreporting. Again, the current analysis did not have data on ART adherence
which may better explain some observations found in the current secondary analysis.

Acknowledgments

We acknowledge that the data received from AHRI enabled us to perform this secondary
analysis. We are very grateful to the Vukuzazi team members for their technical assistance in
interpreting some of the variables used in the dataset.

AIMS Medical Science Volume 10, Issue 3, 223-236.



234

Authors’ contributions

All authors made a significant contribution to this study, whether that is in conception, data

analysis and interpretation. All authors also took part in the drafting, revising, and gave approval for
the publication of this manuscript.

Use of Al tools declaration

The authors declare they have not used Artificial Intelligence (Al) tools in the creation of this article.

Conflict of interest

Authors involved in this study have no conflict of interest to declare.

References

UNAIDS, UNAIDS DATA 2022. Switzerland UNAIDS, 2022. Available from:
unaids.org/sites/default/files/media_asset/data-book-2022_en.pdf.

Jahagirdar D, Walters MK, Novotney A, et al. (2021) Global, regional, and national sex-specific
burden and control of the HIV epidemic, 1990-2019, for 204 countries and territories: the
Global Burden of Diseases Study 2019. Lancet HIV  8: e633-e651.
https://doi.org/10.1016/S2352-3018(21)00152-1

UNAIDS, UNAIDS data 2021. Switzerland UNAIDS, 2021. Available from:
https://www.unaids.org/sites/default/files/media_asset/JC3032_AIDS_Data_book 2021 _En.pdf.
Woolf-King SE, Fatch R, Cheng DM, et al. (2018) Alcohol use and unprotected sex among
HIV-infected Ugandan adults: findings from an event-level study. Arch Sex Behav 47: 1937-
1848. https://doi.org/10.1007/s10508-017-1131-1

Muyindike WR, Lloyd-travaglini C, Fatch R, et al. (2017) Phosphatidylethanol confirmed
alcohol use among ART-naive HIV-infected persons who denied consumption in rural Uganda.
AIDS Care 29: 1442-1447. https://doi.org/10.1080/09540121.2017.1290209

Kiwanuka N, Ssetaala A, Ssekandi I, et al. (2017) Population attributable fraction of incident
HIV infections associated with alcohol consumption in fishing communities around Lake
Victoria, Uganda. PLoS One 12: e0171200. https://doi.org/10.1371/journal.pone.0171200.
Eyawo O, McGinnis KA, Justice AC, et al. (2018) Alcohol and mortality: combining
self-reported (AUDIT-C) and biomarker detected (PEth) alcohol measures among HIV infected
and uninfected. J Acquir Immune Defic Syndr 77: 135-143.
https://doi.org/10.1097/QA1.0000000000001588

Magidson JF, Fatch R, Orrell C, et al. (2019) Biomarker-measured unhealthy alcohol use in
relation to CD4 count among individuals starting ART in Sub-Saharan Africa. AIDS Behav 23:
1656-1667. https://doi.org/10.1007/s10461-018-2364-2

Baum MK, Rafie C, Lai S, et al. (2010) Alcohol use accelerates HIV disease progression. AIDS
Res Hum Retroviruses 26: 511-518. https://doi.org/10.1089/aid.2009.0211

AIMS Medical Science Volume 10, Issue 3, 223-236.



235

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Samet JH, Cheng DM, Libman H, et al. (2007) Alcohol consumption and HIV disease
progression. J Acquir Immune Defic Syndr 46: 194-199.
https://doi.org/10.1097/QAI.0b013e318142aabb

Hahn JA, Samet JH (2010) Alcohol and HIV disease progression: weighing the evidence. Curr
HIV/AIDS Rep 7: 226-233. https://doi.org/10.1007/s11904-010-0060-6

Wandera B, Tumwesigye NM, Nankabirwa JI, et al. (2017) Efficacy of a single, brief alcohol
reduction intervention among men and women living with HIV/AIDS and using alcohol in
Kampala, Uganda: A randomized trial. J Int Assoc Provid AIDS Care 16: 276-285.
https://doi.org/10.1177/2325957416649669

Hahn JA, Cheng DM, Emenyonu NI, et al. (2018) Alcohol use and HIV disease progression in
an antiretroviral naive cohort. J Acquir Immune Defic Syndr 77: 492-501.
https://doi.org/10.1097/QA1.0000000000001624

Bryant KJ, Nelson S, Braithwaite RS, et al. (2010) Integrating HIVV/AIDS and alcohol research.
Alcohol Res Health 33: 167-178.

Amedee A, Nichols W, Robichaux S, et al. (2014) Chronic alcohol abuse and HIV disease
progression: studies with the non-human primate model. Curr HIV Res 12: 243-253.
https://doi.org/10.2174/1570162x12666140721115717

Molina PE, Bagby GJ, Nelson S (2014) Biomedical consequences of alcohol use disorders in the
HIV-infected host. Curr HIV Res 12: 265-275.
https://d0i.org/10.2174/1570162x12666140721121849

Talman A, Bolton S, Walson JL (2013) Interactions between HIV/AIDS and the environment:
toward a syndemic  framework. Am J Public Health 103: 253-261.
https://doi.org/10.2105/AJPH.2012.300924

Massyn N, Barron P, Day C, et al. (2020) District Health Baromether 2018/2019, Durban:
Health Systems Trust.

Gunda R, Koole O, Gareta D, et al. (2022) Cohort profile: the Vukuzazi (“Wake Up and Know
Yourself” in isiZulu) population science programme. Int J Epidemiol 51: e131-e142.
https://doi.org/10.1093/ije/dyab229

World Health Organization, WHO case definitions of HIV for surveillance and revised clinical
staging and immunological classification of HIV-related disease in adults and children. World
Health Organization, 2007. Available from: https://apps.who.int/iris’/handle/10665/43699.
Neuman MG, Schneider M, Nanau RM, et al. (2012) Alcohol consumption, progression of
disease and other comorbidities, and responses to antiretroviral medication in people living with
HIV. AIDS Res Treat 2012: 751827. https://doi.org/10.1155/2012/751827

Marshall BDL, Tateb JP, McGinnis KA, et al. (2017) Long-term alcohol use patterns and HIV
disease severity. AIDS 31: 1313-1321. https://doi.org/10.1097/QAD.0000000000001473

Wu ES, Metzger DS, Lynch KG, et al. (2011) Association betwwn alcohol use and HIV viral
load. J Acquir Immune Defic Syndr 56: €129-130.
https://doi.org/10.1097/QAI1.0b013e31820dc1c8

da Silva CM, Mendoza-Sassi RA, da Mota LD, et al. (2017) Alcohol use disorders among
people living with HIV/AIDS in Southern Brazil: prevalence, risk factors and biological
markers outcomes. BMC Infect Dis 17: 263. https://doi.org/10.1186/s12879-017-2374-0

AIMS Medical Science Volume 10, Issue 3, 223-236.



236

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Ghebremichaela M, Paintsil E, Ickovicsc JR, et al. (2009) Longitudinal association of alcohol
use with HIV disease progression and psychological health of women with HIV. AIDS Care 21:
834-841. https://doi.org/10.1080/09540120802537864

Carrico AW, Hunt PW, Emenyonu NI, et al. (2015) Unhealthy alcohol use is associated with
monocyte activation prior to starting anti-retroviral therapy. Alcohol Clin Exp Res 39: 2422—
2426. https://doi.org/10.1111/acer.12908

Sureshchandra S, Raus A, Jankeel A, et al. (2019) Dose-dependent effects of chronic alcohol
drinking on peripheral immune responses. Sci Rep 9: 7847.
https://doi.org/10.1038/s41598-019-44302-3

Dasarathy S (2016) Nutrition and alcoholic liver disease: effects of alcoholism on nutrition,
effects of nutrition on alcoholic liver disease and nutritional therapies for alcoholic liver disease.
Clin Liver Dis 20: 535-550. https://doi.org/10.1016/j.cld.2016.02.010

Langford SE, Ananworanich J, Cooper DA (2007) Predictors of disease progression in HIV
infection: A review. AIDS Res Ther 4: 1-14. https://doi.org/10.1186/1742-6405-4-11

Manfredi R (2002) HIV disease and advanced age: An increasing therapeutic challenge. Drugs
Aging 19: 647-669. https://doi.org/10.2165/00002512-200219090-00003

Klimas N, Koneru AOB, Fletcher MA (2008) Overview of HIV. Psychosom Med 70: 523-530.
https://doi.org/10.1097/PSY .0b013e31817ae69f

Kalichman SC, Pellowski J, Turner C (2011) Prevalence of sexually transmitted co-infections in
people living with HIV/AIDS : systematic review with implications for using HIV treatments
for prevention. Sex Transm Infect 87: 183-190. https://doi.org/10.1136/sti.2010.047514

Abaasa A, Crook A, Gafos M, et al. (2013) Long-term consistent use of a vaginal microbicide
gel among HIV-1 sero-discordant couples in a phase Il clinical trial (MDP 301) in rural
south-west Uganda. Trials 14: 33. https://doi.org/10.1186/1745-6215-14-33

Abbai NS, Wand H, Ramjee G (2016) Biological factors that place women at risk for HIV :
evidence from a large-scale clinical trial in Durban. BMC Womens Health 16: 109.
https://doi.org/10.1186/5s12905-016-0295-5

Rogers RG, Everett BG, Onge JMS, et al. (2010) Social, behavioral, and biological factors, and
sex differences in mortality. Demography 47: 555-78. https://doi.org/10.1353/dem.0.0119

© 2023 the Author(s), licensee AIMS Press. This is an open access

AIMS

MS AJMS Press article distributed under the terms of the Creative Commons

Attribution License (http://creativecommons.org/licenses/by/4.0)

Medical Science Volume 10, Issue 3, 223-236.



