s1dLIOSNUBIA JoyINy sispund DN 8doin3 ¢

s1dLosnuUep JoyIny sispund DN adoin3 ¢

Europe PMC Funders Group
Author Manuscript
J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 November 17.

Published in final edited form as:
J Acquir Immune Defic Syndr. 2013 August 1; 63(4): 498-505. doi:10.1097/QAI.0b013e318293ae48.

Community viral load and CD4 count distribution among people
living with HIV in a South African township: implications for
treatment as prevention

Katharina Kranzer2bP, Stephen D. Lawn2P, Leigh F. Johnson¢, Linda-Gail Bekker?d, and
Robin WoodPd

aDepartment of Clinical Research, Faculty of Infectious and Tropical Diseases, London School of
Hygiene and Tropical Medicine, London, UK

bThe Desmond Tutu HIV Centre, Institute for Infectious Disease and Molecular Medicine, Faculty
of Health Science, University of Cape Town, SA

¢Centre for Infectious Disease Epidemiology and Research, University of Cape Town, SA

dDepartment of Medicine, Faculty of Health Science, University of Cape Town, SA

Abstract

Introduction—The goals of scale-up of antiretroviral therapy (ART) have expanded from
prevention of morbidity and death to include prevention of transmission. Morbidity and mortality
risk are associated with CD4 counts; transmission risk depends on plasma viral load (VL). This
study aimed to describe CD4 count and VL distributions among HIV-infected individuals in a
South African township to gain insights into the potential impact of ART scale-up on community
HIV transmission risk.

Methods—A random sample of 10% of the adult population was invited to attend an HIV testing
service. Study procedures included a questionnaire, HIV testing, CD4 count and VL testing.

Results—1144 (88.0%) of 1300 randomly selected individuals participated in the study. 260
tested positive, giving an HIV prevalence of 22.7% (95%Cl1:20.3-25.3). A third of all HIV-
infected individuals (33.5%, 95%C1:27.8-39.6) reported taking ART. The median CD4 count was
417 cells/ul (1QR:285-627); 33 (12.7%, 95%CI:8.9-17.4) had a CD4 count of <200 cells/uL. VL
measurements were available for 219 (84.2%) individuals and were undetectable in 72 (33.9%),
>1500 copies/ml in 127 (58.0%) and >10,000 copies/ml in 96 (43.8%). Of those reporting they
were receiving ART, 30.4% had a VL>1500 copies/ml compared to 58.0% of those reporting they
were not receiving ART.

Conclusion—A small proportion of those living with HIV in this community had a CD4 count
<200 cells/ul; more than half had a VL high enough to be associated with considerable
transmission risk. A substantial proportion of HIV-infected individuals remained at risk of
transmitting HIV even after starting ART.
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Introduction

Of an estimated 34 million people living with HIV in 2010, 67% of them were in sub-
Saharan Africa [1]. Enormous progress has been made in scale-up of antiretroviral treatment
(ART) in the region. The initial focus of ART scale-up was on reducing morbidity and
mortality [2] and so, with resources being scarce, eligibility for ART was initially defined as
WHO stage 4 disease and/or a CD4 count <200 cell/ul. Great success has been seen at both
an individual level [3,4] and at a population level [5,6,7] in reducing morbidity and
mortality. However, less than half (47%) of people who need ART using a CD4 count
threshold of < 350 cells/ul are thought to be receiving it [8]. Increasing evidence from
randomized trials [9] and cohort studies [10] has shown the benefit of starting ART at higher
CD4 count thresholds rather than delaying treatment. Thus, revised World Health
Organization (WHO) guidelines for resource-limited settings in 2010 recommended that
ART be started at CD4 counts <350 cells/ul [11,12]. The debate around when to start ART
has intensified with the additional benefit of early ART for prevention of HIV transmission
emerging as another key consideration.

HIV RNA level is the single most important predictor of HIV transmission [13,14,15]. A
study from Rakai, Uganda, reported that there were no instances of HIV transmission
between sero-discordant couples when serum HIV RNA levels in the infected partner were
<1500 copies/ml [13]. These results led to increased interest in the potential benefits of ART
in HIV prevention [16,17,18,19,20]. The HPTN 052 trial [21] of sero-discordant couples
found that the risk of HIV infection in the sero-negative partner was reduced by 96% when
the HIV infected partner received ART. Several observational studies have shown similar
results [22]. Thus, the goal of ART scale up has expanded from preventing death and
morbidity to include prevention of infection (treatment as prevention, “TasP”).

The impact of ART on population morbidity and mortality depends on the CD4 count
distribution in treated individuals and thus the population CD4 count reflects population
health. In contrast, the impact of ART on HIV incidence in a population depends on
reductions in population viral load (VL) as shown in Vancouver [23] and San Francisco
[24]. Thus, the population VL is a proxy for the average transmission risk in a given
population. The impact of ART on these population-based biomarkers is influenced by HIV
test uptake, linkage to and retention in ART care as well as adherence to treatment [25].
Most previous studies on CD4 distributions in African populations were done prior to
widespread access to ART [26,27,28,29,30]. Similarly, the impact of ART scale-up on
population viral load in communities in sub-Saharan Africa is unkown. Viral load data in
sub-Saharan Africa are available from ART cohorts, but data on population viral load are
lacking.This study describes CD4 count and viral load distributions among HIV-infected
individuals using data from a community-based HIV sero-prevalence study in a South
African township [31].
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Study community

The study was conducted in a peri-urban township in the greater area of Cape Town, with a
population of approximately 17,000 people and a measured adult HIV prevalence of 23% in
2010 [31]. The community is served by a single public-sector primary care clinic, which
provides ART. A hospital provides all secondary care for the population. The hospital also
provides ART for some HIV-infected individuals from the community.

ART provision began in 2004. Between 2005 and 2008 ART services were partly provided
according to the Antiretroviral Treatment Protocol of the Western Cape [32] and partly
through a study funded by the National Institutes of Health (NIH) [33]. Patients enrolled in
the NIH-funded study could access ART with a CD4 count below 350 cells/ul or WHO
stage 3 disease whereas eligibility in the provincial programme was defined by a CD4 count
of 200 cells/ul or WHO stage 4 disease. The NIH-funded study completed enrollment at the
end of 2006 after which all new patients were treated under the provincial ART program
guidelines.

Community-based cross-sectional survey

A population-based survey estimating HIV prevalence, CD4 count and viral load
distributions was conducted between September and December 2010 and has been described
in detail elsewhere [31]. In brief a house-to-house enumeration of the community in August
2010 provided a database of 12520 residents 15 years or older of whom 1300 residents were
randomly selected for inclusion in the study (10% of the community). Simple random
sampling was performed using Stata 11.0 (Stata Corp. LP, College Station, TX, United
States of America). Each adult resident in the community had an equal chance of being
selected for the survey. The census 2010 data were used as a sampling frame. Field workers
invited the selected individuals to attend a mobile HIV testing service. Field workers visited
households of selected individuals up to 5 times to encourage participation. No study
procedures were performed in people’s homes. Consent, questionnaires, HIV testing and
blood drawing for CD4 count testing and viral load testing were performed at the mobile
HIV testing service.

Mobile HIV testing service

The mobile HIV testing service used in this study has been described elsewhere [34]. In
brief, this nurse-run and counselor-supported unit provided free HIV counseling and testing
services in combination with free screening for other chronic conditions (hypertension,
diabetes and obesity) and TB. HIV testing was performed according to the Provincial
Government of the Western Cape guidelines [32]. The mobile testing service was parked in
front of the primary school in the centre of the community. It operated on weekdays and
weekends as well as after hours to ensure that individuals with regular work had an
opportunity to participate.

Participants could choose one of three options to receive their result: i) to test and receive
their HIV result together with screening for chronic diseases, ii) to provide blood and not
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receive their HIV result, but undergo screening for chronic diseases or iii) to only provide
blood and not receive their HIV result or other screening. Individuals who consented to
rapid HIV testing and tested positive were subsequently staged according to the WHO
staging manual and underwent a point of care CD4 count test (Alere™Pima™ CD4
Analyser, Waltham, MA, USA) using venous blood samples. All participants were
compensated for transport and time with ZAR 70 (approximately 9.6 US dollars) gift
vouchers.

Data collection, management and analysis

Age, sex, nationality, migration history and previous HIV testing experience were recorded
via a short questionnaire. All participants were asked whether or not they were taking ART.
All individuals who tested positive for HIV had a point of care CD4 count test using venous
blood. A second venous EDTA blood sample was taken and stored at —20°C for viral load
measurement at the National Health Laboratory Service in Cape Town. All blood samples
with undetectable viral loads from individuals who reported not receiving ART were tested
in the laboratory for HIV antibody and antigen using two different Enzyme-linked
immunosorbent assays (ELISAs) (Abott Architect HIV Ag/Ab Combo assay, 4™ generation,
Siemens Enzygast anti HIV-1/2 Plus 3" generation).

Ethical approval for viral load measurement was obtained in mid September 2010 for
individuals more than 17 years of age. Thus, viral load was not measured for the participants
enrolled in the study at the beginning of September and for minors. Data were double
entered and verified in EpiData version 3.1.

Data were analysed using Stata 11.2 (StataCorp, College Station, USA). Proportions and
confidence intervals were calculated for categorical variables, and medians and interquartile
ranges (IQR) for continuous variables. %2 test for trend was performed for viral load
categories across different CD4 strata. Coverage was calculated as number of patients
receiving ART divided by the number needing treatment and the latter included not only
those in need (at different CD4 thresholds) who are untreated but also those who had started
and were retained on treatment. A multivariate logistic regression analysis was performed to
assess the association between viral load >1500 copies/ml and explanatory variables such as
age, sex, and recent migration.

Average HIV transmission rate

We estimated the potential average annual transmission rate in the community following the
approach of Auvert et al [27], which is to weight the annual HIV transmission rates in
different viral load categories (as estimated in a recent systematic review [35]) by the
proportions of HIV-positive individuals in different viral load categories in our population.
In addition, we performed sensitivity analyses in which the transmission rates were replaced
with transmission rates from the Rakai study [13] and transmission rates in the Partners in
Prevention study [36]. A sensitivity analysis was also conducted to assess the effect of
assuming that HIV-positive individuals who know they are HIV-positive have 76% less
unprotected sex than undiagnosed individuals, based on studies comparing frequencies on
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unprotected sex in HIV-diagnosed and undiagnosed individuals in developing countries

[66]-[69].

Ethics
Written informed consent was obtained from all individuals participating in the survey. Data
collection and analysis was approved by the Human Research Ethics Committee (Faculty of
Health Science) University of Cape Town and the Ethics Committee of the London School
of Hygiene and Tropical Medicine.

Results

Participation and HIV prevalence

Of 1300 individuals randomly selected from the community, 1144 (88.0%) participated and
their characteristics are shown in Supplemental Digital Content Table 1. Individuals who did
not participate in the study were older (median age 31; IQR 27-38) and more likely to be
men (76.2%) compared to individuals who participated in the study. Overall 260 participants
tested HIV-positive, (22.7% 95%CI 20.3-25.3). Just over half (54.6%, 95%CI 48.3-60.8) of
the HIV-infected individuals reported knowing their serostatus (Supplemental Digital
Content Table 1) and of these, 87 reported that they were receiving ART (61.3%, 95%Cl
52.7-69.3).

ART coverage

Overall 87 of the 260 HIV-infected individuals reported receiving ART (33.5%, 95%ClI
27.8-39.6). ART coverage was 43.9% (95%CI 36.9-51.1), 55.4% (95%CI 47.3-63.3) and
77.0% (95%CI 68.1-84.4) for CD4 thresholds <500 cell/ul, <350 cells/ul and <200 cells/pl
respectively.

Coverage was significantly lower in men compared to women. The proportion of HIV-
infected individuals receiving ART was 38.7% in women and 23.0% in men (p=0.01).
Coverage at CD4 thresholds <500 cell/ul, <350 cells/ul and <200 cells/ul was 51.5%, 63.2%
and 81.7% in women compared to 29.4%, 39.2% and 64.5% in men.

CD4 count distribution

The median CD4 count of HIV-infected individuals was 417 cells/ul (IQR 285-627). The
median CD4 count was 404 cells/ul (IQR 277-621) in those not yet receiving ART and 440
cells/ul (IQR 295-627) in those who were receiving ART. Overall, 12.7%, 51.0% and 36.3%
of the population had a CD4 cell count of <200, 200-500 and >500 cells/pl, respectively
(Table 1). There was no significant difference in the CD4 counts in individuals on ART and
not on ART.

Viral load distribution

Viral load measurements were available for 219 (84.2%) of the 260 HIV-infected
individuals. Comparing individuals with missing and available viral load data, they were of
similar age and gender and there was no difference in the proportion who knew their HIV-
serostatus or who were receiving ART.
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A total of 72 (33.9%) individuals had an undetectable viral load, 127 (58.0%) had a viral
load of >1500 copies/ml and 96 (43.8%) had a viral load of >10,000 copies/ml (Table 2).
The proportion of individuals with a viral load >50,000 copies/ml was highest among those
with CD4 counts <200 cells/pL (55.2%), and lower among those with CD4 counts 200-349
cells/uL (35.1%), 350-499 cells/uL (23.5%) or >500 cells/uL (14.6%, test for trend
p<0.001).

We next examined viral load measurements according to reported ART status. More than
one third (39.2%) of individuals who said they were taking ART had a detectable viral load,
substantially less than the corresponding proportion in individuals who reported that they
were not yet taking ART (82.9%; p<0.01). Similarly, of those reporting being on ART,
30.4% had a viral load >1500 copies/ml, compared to 73.6% in those reporting that they
were not on ART (p<0.01).

Overall 58.0% of all HIV-infected individuals had a viral load >1500 copies/ml, but only a
small proportion was attributable to individuals who reported receiving ART compared to
individuals not yet on ART (Figure 1). More men (69.3%) had a viral load >1500 copies/ml
compared to women (52.1%, p=0.01). The proportion of individuals with viral loads >1500
copies/ml decreased with increasing age: 91.3%, 59.7%, 50.0% and 52.9% had a viral load
>1500 copies/ml among individuals <25, 25-29, 30-34 and =35 years respectively (p<0.01).
More individuals living in the township for less than 3 years had a viral load >1500
copies/ml (71.4%) compared to individuals living in the township for more than 3 years
(54.8%, p=0.05). A multivariate logistic regression model including age, gender, recent
immigration, ART status and CD4 count showed that female sex (adjusted OR[aOR]=0.46;
95%CI 0.23-0.93), older age, reported receipt of ART (aOR=0.16; 95%CI 0.09-0.32) and a
CD4 count >200 cells/ul (aOR=0.39; 95%CI 0.15-1.05) all decreased the risk of having a
viral load >1500 copies/ml (Table 3). Recent immigration did not increase the risk in the
multivariate analysis.

HIV transmission risk

The potential average annual rate of HIV transmission from HIV-positive individuals to
their susceptible partners, based on average transmission rates from the systematic review
[35], was 0.045, 39% lower than the average transmission rate of 0.074 estimated in the
Orange Farm community prior to the availability of ART (Table 4). The average annual
transmission rate in individuals on ART was estimated to be 0.022, 63% lower than the
average annual transmission rate in untreated individuals in the same community (0.058),
and 76% lower than the average annual HIV transmission rate that existed in ART-eligible
individuals in Orange Farm prior to ART rollout (0.088). In the sensitivity analysis, the 63%
difference in potential transmission rate when comparing adults on ART to adults not on
ART changed relatively little when using the transmission rates in Rakai (59%) and the
transmission rates in the Partners in Prevention study (65%). However, in the sensitivity
analysis in which HIV-diagnosed individuals were assumed to engage in less unprotected
sex, the average transmission rate in individuals on ART was 88% lower than that in
individuals not on ART. In this scenario, it was estimated that an HIV screening intervention
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that reduced the fraction of undiagnosed HIV-positive adults by 50% would reduce the
average HIV transmission rate by 30%.

Discussion

This study describes the population HIV viral load and CD4 count distribution in a defined
community in Africa during ART scale-up. A high proportion of HIV-infected individuals
(58%) had a viral load >1500 viral copies/ml, which is known to be associated with a high
risk of transmission [13]. This proportion was highest (73.6%) among those reporting not
receiving ART and yet almost one third of those reporting being on ART had viral loads
above this threshold. Thus, despite high HIV test uptake in this community (71.0%) and
high ART coverage at an eligibility threshold of <200 CD4 cells/ul (77.0%), more than half
of those living with HIV remain at high risk of transmitting the virus. In contrast, only a
relatively small proportion of individuals (12.7%) had very low CD4 cell counts <200
cells/ul that would be associated with substantial risk of morbidity and mortality.

The concept of “community viral load” has been explored in Canada and the US using
routine clinic viral loads to estimate the population viral load distributions [23,24,38,39].
However, population viral load may be underestimated as those individuals who are
undiagnosed or not accessing care are excluded, especially in developing countries, where
the proportion of undiagnosed HIV remains high [8,31] and viral load measurements are not
routinely available. Thus, our approach of using a randomly selected community-based
sample is more likely to be representative of the true population viral load.

A recent study from rural Uganda in a lower prevalence setting (adult HIV prevalence 7.8%)
showed similar results [37]. Almost half of the HIV diagnoses were previously undiagnosed
(47%) and more than a third (38%) of the HIV-infected individuals were receiving ART.
Among individuals infected with HIV, 37% had an undetectable viral load, 49% had a viral
load >10000 copies/ml, but only 17% had a CD4 count <200 cells/pl.

The overall average annual rate of HIV transmission from HIV-positive individuals to their
susceptible partners in this community was estimated to be 0.045. This was 39% lower than
estimated in the Orange Farm community prior to the availability of ART [27], and this
impact is a reflection of the impact of ART on population viral load. The transmission rate
in individuals on ART was estimated to be 63% lower than in untreated individuals in the
same community. These results are in contrast to the results from the HPTN 052 trial
showing a 96% reduction in transmission in individuals on ART compared to individuals not
on ART [21]. A meta-analysis of observational studies estimated an 84% decreased risk of
infection comparing individuals receiving ART with individuals not receiving ART [22].
Randomized controlled trials and observational studies conducted in well resourced research
clinics might overestimate adherence and thus the effectiveness of ART. However, single
time-point viral loads might not be representative of the viral load prevailing over time.

A limitation of our analysis is that it is based on the theoretical HIV transmission rates that
would be expected if transmission rates were the same as those reported in a recent
systematic review of transmission rates in untreated individuals [35]. Several studies have
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shown that condom usage in individuals receiving ART is increased [40,41,42,43] and by
ignoring this difference in behaviour our analysis is likely to underestimate the benefits of
ART, relative to untreated individuals. In the sensitivity analysis in which we assumed HIV-
diagnosed individuals had a lower frequency of unprotected sex, the difference in
infectiousness between treated and untreated individuals increased from 63% to 88%.

It is of concern that one third (n=24, 30.4%) of individuals reporting that they were taking
ART had a viral load = 1500 copies/ml in this community. Possible explanations include
poor adherence, recent ART initiation and misclassification of ART status. Only 3 of the 24
individuals with viral loads >1500 copies/ml reported receiving ART for a duration of <6
months. ART status was determined by self-report and it is possible that some individuals
reported receiving ART even though they were not. The proportion of viraemic individuals
in this study is in contrast to cross-sectional studies conducted in sub-Saharan African ART
cohorts reporting a prevalence of viraemia of 15% among patients receiving ART for 12
months or longer [44,45,46]. A possible explanation for the marked difference in the
proportion of viraemic individuals in this population-based study and clinic-based cross-
sectional studies is the Hawthorne effect. Patients who attend clinics know they will be
asked about their adherence and assessed for treatment failure. This might result in
improved adherence in the days and weeks prior to their clinic appointment. Furthermore
patients with missing viral loads in clinical cohorts are more likely to be the ones with poor
adherence. Viral load measurements obtained outside a clinic setting are therefore more
likely to reflect reality. Woman and individuals aged 25+ were more likely to have viral
loads <1500 copies/ml both in univariate analysis and after adjusting for ART status and
CD4 count. This is entirely consistent with ART cohort studies from sub-Saharan Africa
showing reduced adherence in men [47,48] and young adults [49,50,51] and higher risk of
viraemia in men [52,53].

A considerable proportion (n=24, 17.2%) of individuals who reported that they were not
being treated with ART had an undetectable viral load. Blood samples of these individuals
were re-tested in the laboratory using two different ELISAs and these effectively ruled out
false positive rapid HIV test results. One explanation for the apparent discrepancy in
treatment status and viral load results is that these 24 individuals might actually have been
taking ART. Treatment history relied on self-report and was not verified with clinic records
or measurement of ARVSs in plasma, which is a limitation of this study. It is also possible
that some of these individuals are so called HIV controllers defined as HIV-infected
individuals who continually present with undetectable viral loads [54]. A recent study from
Uganda classified 1.4% of 637 HIV-seroconverters as HIV controllers [55]. Furthermore, a
study investigating population viral load in rural Uganda showed that 10% of individuals
without any evidence of ARVs in their plasma had viral load measurements below the limits
of quantification [37].

The median CD4 cell count in this population was 417 cells/ul. Only 13% of the HIV-
infected population had a CD4 count <200 cells/ul; levels below this threshold are
associated with high mortality and morbidity [4,29]. Current CD4 count is one of the
strongest predictors of HIVV-associated mortality and morbidity [4,29,56,57]. ART-
associated reductions in mortality correlate with increases in CD4 counts [56]. HIV
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programs aim to diagnose and treat individuals before CD4 counts reach a critical level of
<200 cells/ul. The results of this survey are encouraging, as the majority of HIV-infected
individuals in this community had a CD4 count >200 cells/pl. This shows that high levels of
coverage impact on population CD4 health.

A third of the HIV-infected individuals in this population received ART. Coverage at CD4
thresholds of <200 cells/pl and <350 cells/ul was 77.0% and 55.4% respectively. Our
finding that coverage was significantly lower in men is consistent with studies showing that
HIV-infected men are less likely to access treatment [58,59], have an increased risk for loss
to follow-up in the pre-treatment period [60] and present in the more advanced stages of
HIV disease [61]. Our results are also in line with national estimates of ART coverage [62].
Closing the coverage gap in men needs to be a priority to tackle health related gender
inequalities, improve overall health in men and decrease transmission from men to women.

The participation rate in this survey was 88%, and non-response might have resulted in
biased estimates. Other population-based HIV sero-prevalence surveys from sub-Saharan
Africa reported similar absenteeism and refusal rates [63,64,65]. The CD4 count distribution
in individuals on ART measured in this survey was similar to the actual distribution of the
ART cohort at the time of the survey. Thus the survey sample seems to be representative, at
least among individuals receiving ART. The study was conducted in a single community;
the findings may therefore only be generalised to similar settings with comparable levels of
service delivery and HIV prevalence.

In conclusion, this study highlights the high proportion of HIV-infected individuals with
viral loads >1500 copies/ml. It also shows that only a small proportion of the HIV-infected
population had very low CD4 cell counts <200 cells/ul which are associated with high risk
of morbidity and mortality. This suggests that the effectiveness of current therapeutic
guidelines as implemented in the field seems to be aimed towards decreasing morbidity and
mortality, but falls short in preventing HIV transmission. In view of the recent data
regarding the individual and public health benefit of immediate ART more efforts are
needed to expand HIV testing and access to ART as a mechanism to fully realize the
potential of “TasP”.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Viral load distribution by self-reported treatment status
Proportions of individuals receiving ART are displayed in grey, Proportions of individuals

not yet receiving ART are displayed in black.
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CD4 counts among those who tested HIV-positive

Table 1

Total (N=219) On ART (N=79) Not yet on ART (N=140)
CD4 count
N % 95% ClI N % 95% ClI N % 95% ClI
<200 cells/pl 33 | 13.0 | 0.09;0.18 | 10 | 11.5 | 0.06;0.20 | 22 | 13.6 | 0.09;19.8
201-350 cells/ul | 72 | 285 | 0.23;0.34 | 26 | 29.9 | 0.21;0.41 | 44 27.2 0.20; 0.35
351-500 cells/ul | 60 | 23.7 | 0.19;0.29 | 19 | 21.8 | 0.14;0.32 | 41 | 253 | 0.19;0.33
>500 cells/ul 88 | 348 | 0.29;041 | 32 | 36.8 | 0.27;0.48 | 55 34.0 0.27;0.42
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219 participants)

Table 2
Plasma viral load measurements among those who tested HIV-positive (data available for

Total (N=219)

On ART (N=79)

Not yet on ART (N=140)

Viral load

N % 95% ClI N % 95% ClI N % 95% ClI
<50 copies/ml 72 | 32.9% | 26.7;39.5 | 48 | 60.8% | 49.1;716 | 24 | 17.2% | 11.3;24.4
50-1500 copies/ml 20 | 9.1% 5.7, 13.8 7 8.8% 36,174 | 13 | 9.3% 5.0;15.4
1501-10000 copies/ml 31| 142% | 9.8;195 9 | 114% | 53,205 | 22 | 15.7% | 10.1;22.8
10001-50000 copies/ml | 36 | 16.4% | 11.8;220 | 7 8.9% 36,174 | 29 | 20.7% | 14.3;28.4
>50000 copies/ml 60 | 27.4% | 22.6;338 | 8 | 10.1% | 4.5;19.0 | 52 | 37.2% | 29.1;45.7
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Table 3
Predictors of VL Plasma Levels >1500 copies/ml (data available for 219 participants)

Predictors Univariate Multivariate
QOdds ratio 95%CI Odds ratio 95%ClI
Male 1
Gender
Female 0.48 0.27; 0.87 0.46 0.23; 0.93
<25 1
25-29 0.14 0.03; 0.66 0.17 0.03; 0.88
Age (years)
30-34 0.10 0.02; 0.45 0.08 0.01;0.42
>35 0.11 0.02; 0.49 0.08 0.02; 0.43
>3 years 1
Resident in the community
<3 years 2.06 0.99; 4.29 0.91 0.37;2.21
Not on ART 1
Reported ART status
On ART 0.16 0.09; 0.29 0.18 0.09; 0.32
<200 1
CD4 count (cells/ul)
>200 0.48 0.20; 1.14 0.39 0.15; 1.05
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Table 4
Average annual HIV transmission rate in the study community compared to previous

results from a study in Orange Farm township, South Africa [27]

Viral load (copies/ml)

<400 400-3,499 3,500-9,999 10,000-49,999 50,000+ Total

Annual HIV transmission rate [13] 0 0.04 0.12 0.14 0.23 -
% of HIV-positive population in the study community 36.5% 10.1% 9.6% 16.4% 27.4%  100%
Not on ART 20.0% 10.0% 12.1% 20.7% 37.1%  100%
On ART 65.8% 10.1% 5.1% 8.9% 10.1%  100%
% of HIV-positive population in Orange Farm 3.1% 8.2% 12.2% 25.5% 51.1%  100%
With CD4 <200 cells/pl 0.0% 0.0% 0.0% 20.6% 79.4%  100%
Weighted HIV transmission rate in the study community ~ 0.001 0.002 0.004 0.013 0.025 0.045
Not on ART 0.000 0.002 0.005 0.017 0.034 0.058
On ART 0.001 0.002 0.002 0.007 0.009 0.022
Weighted HIV transmission rate in Orange Farm 0.000 0.002 0.005 0.021 0.046 0.074
With CD4 <200 cells/ul 0.000 0.000 0.000 0.017 0.072 0.088

syduosnuelA Joyiny sispun4 DA @doing ¢

syduasnuel Joyiny sispund JINd adoin3 ¢

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 November 17.



