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ORIGINAL ARTICLE
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ABSTRACT
Background: Despite substantial progress in antiretroviral therapy (ART) scale up, some
people living with HIV (PLHIV) continue to present with advanced HIV disease, contributing
to ongoing HIV-related morbidity and mortality.
Objective: We aimed to quantify population-level estimates of advanced HIV from three high
HIV prevalence settings in Sub-Saharan Africa.
Methods: Three cross-sectional surveys were conducted in (Ndhiwa (Kenya): September–
November 2012), (Chiradzulu (Malawi): February–May 2013) and (Eshowe (South Africa):
July–October 2013). Eligible individuals 15–59 years old who consented were interviewed
at home followed by rapid HIV test and CD4 count test if tested HIV-positive. Advanced HIV
was defined as CD4 < 200 cells/µl. We used logistic regression to identify patient character-
istics associated with advanced HIV.
Results: Among 18,991 (39.2% male) individuals, 4113 (21.7%) tested HIV-positive; 385/3957
(9.7% (95% Confidence Interval [CI]: 8.8–10.7)) had advanced HIV, ranging from 7.8% (95%CI
6.4–9.5) Chiradzulu (Malawi) to 11.8% (95%CI 9.8–14.2) Ndhiwa (Kenya). The proportion of PLHIV
with advanced disease was higher amongmen 15.3% (95% CI 13.2–17.5) than women 7.5% (95%
CI 6.6–8.6) p < 0.001. Overall, 62.7% of all individuals with advanced HIV were aware of their HIV
status and 40.3% were currently on ART. Overall, 65.6% of individuals not on ART had not
previously been diagnosed with HIV, while only 29.6% of those on ART had been on ART for
≥6 months. Individuals with advanced HIV disease were more likely to be men (adjusted Odds
Ratio [aOR]; 2.1 (95%CI 1.7–2.6), and more likely not to be on ART (aOR; 1.7 (95%CI 1.3–2.1).
Conclusion: In our study, about 1 in 10 PLHIV had advanced HIV with nearly 40% of them
unaware of their HIV status. However, a substantial proportion of patients with advanced HIV
were established on ART. Our findings suggest the need for a dual focus on alternative
testing strategies to identify PLHIV earlier as well as improving ART retention.
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Background

Over the past decade, there have been substantial
increases in antiretroviral therapy (ART) access for peo-
ple living withHIV (PLHIV) [1]. However, a substantial
number of PLHIV continue to experience advanced
HIV disease, contributing to ongoing HIV-relatedmor-
bidity and mortality [2]. About 940,000 HIV-related
deaths occurred globally in 2017 and about 70% of
these were from sub-Saharan Africa [3]. Mortality is
very high among individuals with advancedHIVdisease
particularly those with very low CD4 count [4–7].

Rapid ART initiation improves survival of PLHIV
[8,9] and most countries have now implemented the
WHO recommendation to start all PLHIV on ART

regardless of CD4 count, called ‘treat all’, in the hope
of improving survival of PLHIV [10]. However, despite
sharp increases in number of ART initiations, HIV-
related mortality has declined little over recent years
[11] suggesting that even in the context of ‘treat all’,
specific focus has to be directed towards patients with
advanced HIV disease who are at highest risk of mor-
tality. In order to reduce highHIV-relatedmortality and
morbidity [2,12,13], the WHO released guidelines in
2017 for managing individuals with advanced HIV dis-
ease including their rapid initiation on ART [14]. In
order to apply these recommendations effectively, we
need to know the number and characteristics of people
with advanced HIV to plan for their management and
allocate resources appropriately.
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Clinic-based studies have been used to estimate the
burden of advanced HIV disease [15,16]. While these
studies provide a quick and relatively inexpensive
way to quantify this burden, the estimates from
such studies may fail to accurately reflect the true
number and characteristics of individuals with
advanced HIV disease, because of selection bias in
clinic populations rather than at population-level.

We aimed to quantify and describe the popula-
tion-level characteristics of people with advanced
HIV disease using data from HIV prevalence surveys
that were conducted in three sub-Saharan African
countries: Ndhiwa (Kenya), Chiradzulu (Malawi)
and Eshowe (South Africa).

Methods

Study design

We used data from three population-based cross-
sectional HIV prevalence surveys conducted in Ndhiwa
(Kenya: September–November 2012), Chiradzulu
(Malawi: February–May 2013) and Eshowe (South
Africa: July–October 2013). All the surveys were not
national representative surveys. The study methods
have been described in detail elsewhere [17–19]. Briefly,
a two-stage sampling design was used, first using sys-
tematic sampling to select clusters based on demarcations
from the national population and housing censuses,
which had been conducted prior to the surveys. Then,
from each selected cluster, we randomly selected 25
households Chiradzulu (Malawi) and Eshowe (South
Africa); 20 households for Ndhiwa (Kenya), making the
sample selection self-weighting. More households than
were needed were sampled to allow these additional
households to be used as replacements if no one was
found at home. All individuals aged 15–59 years old
who were residents of the study area or visitors who
had spent the previous night in the study area were
eligible for inclusion.

At the time of the survey, countries were using
different ART eligibility criteria. For all countries,
PLHIV were ART eligible with CD4 ≤ 350 cells/µl
or WHO Stage 3 or 4 disease. Kenya prevention of
mother to child transmission (PMTCT) guidelines
were ‘Option A’ (ART when CD4 ≤ 350/µl for preg-
nant and breastfeeding women and antiretroviral
prophylaxis only if maternal CD4 > 350/µl), for
South Africa ‘Option B’ (ART for all pregnant and
breastfeeding women until cessation of breastfeeding)
and for Malawi ‘Option B+’ (lifelong ART for all
pregnant and breastfeeding women).

Data collection methods

We interviewed consenting individuals at their house-
holds using a structured questionnaire and conducted

a rapid HIV test if they gave consent to be tested. For
minors younger than 18 years, parental/guardian con-
sent was sought first in Ndhiwa (Kenya) and Eshowe
(South Africa) but was not required in Chiradzulu
(Malawi) where minors aged 14–17 years old are con-
sidered able to give their own consent for HIV testing.
Details of HIV rapid testing methods and other labora-
tory tests carried out including testing materials have
been reported in more detail elsewhere [20]. Data were
double entered using EpiData and checked for incon-
sistencies before analysis.

Statistical methods and analysis

Detailed description of the demographic characteris-
tics of the study population has been reported else-
where [20]. For this analysis, we compared the
characteristics of PLHIV with and without advanced
HIV disease using chi-square tests. Since we did not
have clinical data of individuals who participated in
the studies, we considered all PLHIV with CD4 count
<200 cells/µl as having ‘advanced HIV’ disease, with
the remainder of PLHIV referred to as ‘individuals
without advanced HIV’. Only data collected during
the surveys were used for this analysis.

We compared the cascade of care (from diagnosis
(those who knew they were HIV-positive), to those on
ART, to virologically suppressed) for all individuals with
advanced HIV disease stratified by country and sex using
chi-square tests. As the risk of mortality and morbidity
increases with decreasing CD4 cell count [4–6], we also
evaluated the cascade of care only among individuals
with CD4 < 100 cells/µl. Among those on ART, we
further examined the distribution of advanced HIV by
duration on ART, categorized as <6 months or ≥6
months on ART. We chose ≥6 months as the compar-
ison period as WHO indicates this is long enough for
a positive effect of treatment on CD4 count for those
taking their medications consistently [21].

For patients on ART for ≥6 months, we compared
their median period on ART between individuals
with and without advanced HIV disease. We also
summarized virologic suppression (<1000 copies/ml)
among those on ART for ≥6 months. All estimates
were weighted to account for sampling design.

We used logistic regression to assess the associa-
tion between age, sex, ART status and knowing one’s
HIV status and advanced HIV disease for each coun-
try and random effects logistic regression for the
overall data to allow for clustering by country.
Using stepwise model building, age and sex were
included a priori and ART status was added as
a main explanatory variable for advanced HIV. HIV
status knowledge and viral load were not included in
the final model because they were collinear with ART
status. We analysed the data using STATA 15 (Stata
Corporation, College Station, Texas).
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Ethics

All surveys received ethical approval from local and inter-
national ethics committees. For Ndhiwa (Kenya), local
approvals were obtained from the Kenya Medical
Research Institute Ethical Review Committee (KEMRI,
protocol number 347), Chiradzulu (Malawi) from the
National Health Sciences Research Committee (protocol
number 1085) and Eshowe (South Africa) from the
University of Cape Town Human Research Ethics
Committee (HREC) protocol number 461/2012, and
the Health Research Committee of the Health Research
andKnowledgeManagementUnit of the Kwazulu–Natal
Department of Health. International approval for all stu-
dies was obtained from the Comite´ de Protection des
Personnes d’Ile de France (protocol number 12056
Ndhiwa (Kenya), 12084 Chiradulu (Malawi) and 12091
Eshowe (South Africa) [20]. All study participants were
given sufficient information about the aims of the surveys
and provided written consent for their inclusion in the
study.

Results

Of 21,798 eligible individuals, (6833 (31.4%) Ndhiwa
(Kenya)), (8277 (38.0%) Chiradzulu (Malawi)), (6688
(30.7%) Eshowe (South Africa)), 18,991 (87.1%) par-
ticipated and accepted an HIV test of which 4113
(21.7%) tested HIV-positive. Of the 2807 (12.1%)
who did not participate, (757/6833 (11.1%) Ndhiwa
(Kenya)), (1008/8277 (12.2%) Chiradulu (Malawi))
and (1042/6688 (15.6%) Eshowe (South Africa)), the
reasons for non-participation were; 51.9% not at
home, 38.6% refused, 6.1% were incapacitated and
for 3.4% the reasons were unspecified. Proportion of
adolescents aged 15–17 years old who refused to
provide consent to participate in the study was
slightly higher in Eshowe (South Africa) with 63/
937 (6.7%) followed by 36/851 (4.2%) in Ndhiwa
(Kenya) and 35/1066 (3.3%) in Chiradzulu (Malawi).

HIV prevalence was highest in Eshowe (South
Africa), 25.2% (95% Confidence Interval [CI]: 23.6–
26.9) followed by Ndhiwa (Kenya) 24.1% (95%CI
22.7–25.6) and Chiradzulu (Malawi) 17.0% (95%CI
16.0–18.1). Overall, CD4 count results were available
for 3957/4113 (96.2%) individuals with 5.6% from
Ndhiwa (Kenya), 4.2% Chiradzulu (Malawi) and
1.6% Eshowe (South Africa) missing CD4 count
results. The majority of those missing CD4 count
results were unaware of their HIV status 77.1% and
not on ART 90.3%. Missing CD4 count results were
mostly due to individuals refusing to provide venous
blood for other tests.

Table 1 shows the distribution of baseline character-
istics by HIV status. The overall distribution shows that
in comparison to those without HIV, among PLHIV
there was a lower proportion of HIV-positive men,

youth aged 15–19 years and a higher proportion of
people with no schooling, widow/ers and those doing
farming as a source of income.

Overall, 385/3957 (9.7%) PLHIV had advanced
HIV disease; 7.8% (95%CI 6.4–9.5) in Chiradzulu
(Malawi), 9.8% (95%CI 8.0–11.9) in Eshowe (South
Africa) and 11.8% (95%CI 9.8–14.2) in Ndhiwa
(Kenya). The proportion of patients with advanced
HIV was higher among men 15.3% (95%CI 13.2–
17.5) than women 7.5% (95%CI 6.6–8.6) p < 0.001
overall and by country; 17.4% (95%CI 13.7–22.0) vs
9.3% (95%CI 7.4–11.8) in Ndhiwa (Kenya), 12.9%
(95%CI 9.8–17.0) vs 5.6% (95%CI 4.2–7.4) in
Chiradzulu (Malawi) and 17.0% (95%CI 12.5–22.7)
vs 7.4% (95%CI 6.0–9.1) in Eshowe (South Africa).
Of the individuals with advanced HIV disease, 27.0%
had CD4 < 100 cells/µl and 11.7% were severely
immunosuppressed (CD4 < 50 cells/µl). In all three
countries, sex, ART coverage and viral load level
distribution varied with CD4 level. HIV status aware-
ness varied with CD4 level only in Chiradzulu
(Malawi) and Eshowe (South Africa) (Table 2). We
found no difference in proportion of patients with
advanced disease by age.

The cascade of care for individuals with advanced
HIV disease is shown in Table 3. In Table 4, we
present the cascade of care restricted to those indivi-
duals with CD4 < 100 cells/µl. Overall 240/383
(62.7%) individuals with advanced HIV disease were
aware of their HIV status (two had missing HIV
status awareness information), 165/365 (45.2%) had
ever initiated ART (20 had missing ART status infor-
mation; 11 from Chiradzulu (Malawi) and 9 from
Eshowe (South Africa)), 147/365 (40.3%) were cur-
rently on ART and 103/381 (27.0%) had suppressed
viral load (VL) (four had missing VL information).
The cascade of care was similar for individuals with
CD4 < 100 cells/µl in all three countries.

Overall, 252/358 (70.4%) of individuals with advanced
HIV disease were not on ART or were on ART for <6
months. Most of those not on ART 143/218 (65.6%) had
not previously been diagnosed as HIV infected. Of those
diagnosed but not onART 13/74 (17.6%)were not linked
to care (one hadmissing linkage to care information).We
found no differences in knowledge of HIV-positivity
status by age group and sex among those not on ART.
Ndhiwa (Kenya) had the highest proportion of indivi-
duals not on ART or on ART for <6 months 76.7%,
followed by Eshowe (South Africa) 70.2% and
Chiradzulu (Malawi) 58.8% (Figure 1). We found 18/75
(24.0%) of individuals with advanced HIV disease not
currently on ART had been on ART previously. Almost
all were from Eshowe (South Africa) and were mostly
women.

Among those who knew their HIV diagnosis with
advanced HIV, the proportion who had ever been on
ART ranged from 53/93 (57.0%) in Ndhiwa (Kenya),
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44/61 (72.1%) Chiradzulu (Malawi) to 68/86 (79.1%)
Eshowe (South Africa) and overall, the majority of
them 147/165 (89.1%) were still on treatment. Most
people who were still on treatment had been on ART
for ≥6 months. Overall, among those who knew their
HIV diagnosis with advanced HIV the proportion of
men on ART for ≥6 months was lower than women
(Tables 3 and 5).

Of the 365/385 (94.8%) with ART status information,
a further 7 were missing information about period on
ART leaving 358 (93.0%) with complete ART informa-
tion. Among 106/358 (29.6%) individuals with advanced
HIV disease who were currently on ART for ≥6 months,
the median (interquartile range (IQR)) number of
months on ART was slightly lower than that of indivi-
duals without advancedHIV disease in all countries (23.1
(14.0–39.9) vs 30.4 (16.7–54.4) Ndhiwa (Kenya), 33.5
(13.8–78.1) vs 46.8 (13.0–72.2) Chiradzulu (Malawi)
and 32.7 (14.2–61.9) vs 40.9 (18.9–68.6) Eshowe (South
Africa)). Among all PLHIVonART for≥6months, those
with advanced HIV disease included fewer females
(61.3% vs 74.8%) than those without advanced HIV dis-
ease (Table 6).

In the multivariable analysis, those with advancedHIV
disease were (adjusted Odds Ratio [aOR]); 2.1 (95%CI
1.7–2.6) times more likely to be males, and aOR; 1.7 (95%
CI 1.3–2.1) times more likely to not be on ART compared
to those without advanced HIV disease (Table 7).

Discussion

Theproportionof PLHIVwith advanceddisease at popu-
lation level ranged from 8% to 11% with men twice as
likely to have advancedHIVdisease aswomen.We found
that more than half of individuals with advanced HIV
disease were not on ART; most of them were not pre-
viously aware of their HIV status highlighting the need
for expanded and innovative approaches to HIV testing.
However, we also showed that 40% of advanced HIV
patients were currently on ART. As countries move to
‘treat all’, it is likely that fewer people will experience
advanced HIV. However, there may be an increasing
proportion still of some PLHIV with advanced HIV dis-
ease who have a history of previously having started ART
and subsequently disengaged from care; interventions to
ensure retention on treatment will therefore be crucial.

To our knowledge, this is the first study to give an
estimate of the prevalence of advanced HIV disease from
a population-based study. Our population estimates of
the prevalence of advanced HIV were generally lower
than most clinical cohort-based estimates which are
almost 3 times as high. A study conducted between
2013 and 2015 in Kenya [16] found that 33% of HIV-
positive individuals presenting for care had advanced
HIV. Another study that measured trends in CD4
count at the start of ART in 55 countries [22] found
that about 37% of individuals who initiated ART in

a) b)

c) d)

On ART>=6 

months

37 (23%)

66 (54%)

42 (34%)

14 (12%)

Not on ART or 

on ART for <6 

months

122 (77%)

Ndhiwa, Kenya

Undiagnosed

Diagnosed not on ART

On ART <6 months

Overall prevalence : 24.0%(22.7-25.6)

Male: 19.8% (18.0-21.7) 

Female: 26.7% (25.3-28.3) 

On ART>=6 

months 

35 (41%)

35 (70%)

6 (12%)

9 (18%)

Not on ART or 

on ART for <6 

months

50 (59%)

Chiradzulu, Malawi

Undiagnosed

Diagnosed not on ART

On ART <6 months

Overall prevalence : 17.0%(16.0-18.1)

Male: 13.0% (11.9-14.3)

Female: 19.7% (18.5-21.0) )  

On ART>=6 

months

34 (30%)

42 (52%)

27 (34%)

11 (14%)

Not on ART or 

on ART for <6 

months

80 (70%)

Eshowe, South Africa

Undiagnosed

Diagnosed not on ART

On ART <6 months

Overall prevalence : 25.2%(23.6-26.9)

Male: 15.9% (14.0-18.0)

Female: 30.9% (29.0-32.9)  

On ART>=6 

months

106 (30%)

143 (57%)

75 (30%)

34 (13%)

Not on ART or 

on ART for <6 

months

252 (70%)

Overall

Undiagnosed

Diagnosed not on ART

On ART <6 months

Figure 1. Showing distribution of 358 individuals with advanced HIV disease by ART status for each survey and overall.
(a) Kenya: ART eligibility at the time of survey was CD4 ≤ 350 cells/µl or WHO Stage 3 or 4 disease and ART prophylaxis for pregnant and
breast-feeding women if CD4 > 350 cells/µl (Option A)(b) Malawi: ART eligibility at the time of survey was CD4 ≤ 350 cells/µl or WHO Stage 3
or 4 disease and lifelong ART for pregnant and breastfeeding women (Option B+)(c) South Africa: ART eligibility at the time of survey was
CD4 ≤ 350 cells/µl or WHO Stage 3 or 4 disease and ART for pregnant and breastfeeding women until cessation of breastfeeding (Option B).
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2015 had advanced HIV overall and the proportion was
even higher in some countries [15,23]. However, these
higher proportions for clinic-based studies should be
expected considering that many individuals present to
HIV care because they are already sick and their CD4
count is measured at initiation of ART. Our population
level estimates are not subject to this bias, though absence
of clinical definition of advanced HIV in our survey may
lead to an underestimate of true advanced HIV in the
community.

Although our estimate of advanced HIV looks
relatively low, this may be due to the more dynamic
nature of individuals with advanced HIV disease.
Individuals with advanced HIV disease are at high
risk of mortality and morbidity especially if they are
not started on treatment rapidly. Cross-sectional
population surveys cannot estimate the longitudinal
burden of advanced HIV over time as cohort studies
do. Undiagnosed individuals with advanced HIV dis-
ease, however, pose a greater risk than patients in
clinical care on ART, with respect to onward trans-
mission, and also have much higher morbidity and
mortality. Recent systematic reviews [5,24] looking at
predictors of mortality among individuals taking
ART have shown that most deaths which occurred
within the first 6 months of ART initiation were
associated among other factors with advanced HIV
(stage 3 and 4) and low CD4 count.

While the high proportion of undiagnosed advanced
HIV is a major cause of concern, another important
group are those who have advanced HIV despite having
initiated ARTmore than 6months previously, especially
those that have not achieved viral suppression and those
that have disengaged from care and are no longer on
ART. However, our study was not designed to address
this issue as we did not collect data on the cause of viral
non-suppression, which could be due to inaccurate
information of duration on ART, treatment failure,
previous gaps in care or poor adherence. Nevertheless,
we found a high proportion of individuals with
advanced HIV disease who had been on ART for ≥6
months to have unsuppressed viral load. Improving
access to VL testing could help identify patients who
are failing on first-line treatment and facilitate earlier
switch to second-line.

We foundmen to be twice as likely to have advanced
HIV, reflecting the fact thatmen generally tend to access
treatment later [25–27], have physiologically lower CD4
count than women and are slower in immune reconsti-
tution while on ART [7,28]. The fact that the cascade of
care among individuals with advanced HIV disease was
similar by sex supports a partial contribution of poorer
immune recovery among men to the burden of
advanced HIV disease. Indeed, we found that among
individuals with advanced HIV disease on ART for ≥6
months, men were more likely to be suppressed. Several
studies have shown that because of sex differences inTa
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immune reconstitution of individuals on ART, men
with lower CD4 took longer than women to recover
and reach CD4 count levels associated with lower risk
of mortality and morbidity [7,28]. Knowing CD4 count
at diagnosis and subsequent time points, especially for
older men, could assist in identifying those who are
taking their treatment properly but have suboptimal
immune recovery.

Although our results showed no difference in
terms of HIV status awareness by sex and age group
among individuals with advanced HIV disease not on
ART, this could be due to small numbers in the
youngest age group. Unrestricted analysis (all HIV-
positive regardless of ART status) of HIV status
awareness by age showed that those at youngest age
were less likely to be aware of their HIV status.
Although Chiradzulu (Malawi) had the highest ART
coverage at the time of the survey, it also had the
highest proportion of individuals with advanced HIV
disease not on ART who did not know their HIV
status, suggesting ongoing gaps in diagnostic cover-
age. Implementation of ‘treat all’ should, therefore,
give special attention to individuals with advanced
HIV disease to realize greater impact in reducing
the burden of HIV.

The inclusion of population-level data from three
different countries and comparison of patients with
advanced HIV across three settings are strengths of
our study. A number of people did not participate
either due to refusal or not being at home. However,
it is difficult to tell how these would affect the results
as we did not collect data on non-participants. Other
limitations include missing data especially of ART
status and duration on ART. Accuracy of date of
ART initiation was difficult to ascertain for the cal-
culation of duration on ART and we did not have
information on whether some individuals had
defaulted and were restarting treatment.
Importantly, this was a secondary data analysis of
studies conducted in 2013 or earlier and the preva-
lence and characteristics of people with advanced
HIV may have changed. Nevertheless, although
most countries have adopted ‘treat all’ there may be
delays in implementation at the level of all facilities
and our results would thus remain relevant for set-
tings where ‘treat all’ has not yet been fully imple-
mented [29]. Finally, as stated in the methods, the
surveys were not representative at country level and
subgroup analysis was not planned at the design stage
analysis, therefore, our results should be interpreted
with caution.

Conclusion

Our study demonstrates firstly that there is a substantial
proportion of people with advanced HIV unaware of

their status, indicating that there may be a role for
different testing strategies to reach this group.
Example of strategies includes HIV oral self-testing
whichWHO recommends [30], community-based test-
ing strategies especially for men [31], HIV testing pro-
motion in schools for the youngest generation and
door-to-door testing campaigns. In addition, critical
to reducing mortality and morbidity among individuals
with advanced HIV disease is to identify them early
among those newly tested HIV-positive using CD4
count test and to effectively and rapidly link them to
care [14]. Although implementation of ‘treat all’ has
rendered CD4 testing less important for determining
ART eligibility [32], continued use of CD4 cell count
test to identify individuals with advanced HIV disease
‘high risk’ will be important. Secondly, a high propor-
tion of individuals with advanced HIV disease had
previously initiated ART, suggesting the need for
improved retention and outcomes after ART start,
through initiatives such as using more effective first-
line regimens, access to viral load testing to identify
treatment failure and peer-support to encourage re-
engagement in ART care in those who have become
lost to follow up.
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