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Abstract [234 words]

Objective. We aimed at summarizing the scientific knowledge on retention in HIV care before
antiretroviral therapy (ART) eligibility in sub-Saharan Africa.

Design. We conducted a systematic literature review (2002 to 2014). We searched in
Medline/Pubmed, Scopus and Web of Science as well as conferences proceedings. We included
all original research studies published in peer-reviewed journals which used quantitative
indicators of retention in care for people not yet eligible to ART.

Participants. People not yet eligible for ART.

Primary and secondary outcomes. Rate of retention in HIV care among people not-yet-eligible
for ART and associated factors.

Results. Ten papers and two abstracts were included. Most of the studies took place in Southern
and Eastern Africa between 2004 and 2011 and reported retention rates in pre-ART care up to
the second CD4 measurement. Definition of pre-ART care retention differed substantially across
studies. Retention rates ranged between 23 and 88% based on series ranging from 112 to 10,314
individuals; retention was higher in women, individuals aged >25 years, those with low CD4
count, high body mass index or co-infected with tuberculosis, and in settings with free
cotrimoxazole use.

Conclusions. Retention in pre-ART care in sub-Saharan Africa has been insufficiently described
so far leaving major research gaps, especially regarding long-term retention rates and socio-
demographic, economic, epidemiologic, programmatic and logistic determinants. The
prospective follow-up of newly diagnosed individuals is required to better evaluate attrition
among not-yet ART-eligible HIV-infected people.

Key words: HIV; Continuity of Patient Care; Adults; Treatment eligibility; Africa South of
Sahara; Review.
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Article summary

We aimed at summarizing the scientific knowledge on retention in pre-ART care for
adults not-yet eligible for ART in sub-Saharan Africa.

We have found that retention in HIV care before ART eligibility has been insufficiently
described so far in sub-Saharan Africa, leaving major research gaps that we have
discussed.

We suggest the need for prospective follow-up of newly HIV diagnosed individuals to
better understand barriers to retention in care before ART eligibility and to evaluate
interventions minimizing attrition during this specific period.

A strength of this study is that we have searched three different and large databases and
enlarged our search to HIV conferences abstracts.

A limitation of this study is that although we aimed to conduct an exhaustive literature
review, we cannot exclude that we missed some that did not correspond to our search
equation.
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Introduction

In 2012, it was estimated that 22.1 million of adults were living with HIV in sub-Saharan Africa
of whom 1.4 million were newly infected [1]. To prevent HIV transmission and help those who
live with HIV to access care and treatment in due time, the consensus today is that individuals
should be diagnosed as early as possible in the course of HIV infection, that is to say before
eligibility criteria for antiretroviral therapy (ART) initiation are met. Once an individual is
diagnosed HIV-positive, there are several steps up to ART initiation [2-4]: i/ from HIV diagnosis
to linkage to HIV care, i1/ from linkage to HIV care to ART eligibility, iii/ from ART eligibility
to ART initiation. Continuum in HIV care through these different steps is critical for individuals
to receive adequate clinical and biological monitoring and to initiate ART immediately upon
becoming eligible in order to minimize early morbidity and mortality. It has indeed been shown
that people who engaged in HIV care prior to eligibility were more likely to initiate and remain
on ART than those entering in care already eligible [5, 6], and that the risk of mortality was
reduced if ART was initiated early enough in the course of HIV infection [7]. Finally, being
more than six months in pre-ART care was significantly associated with reduced rates of
mortality and loss-to-follow-up after starting ART [8].

In sub-Saharan Africa, many people are lost to follow-up between HIV diagnosis and ART
initiation and these individuals are thus at risk of delayed ART initiation [9]. Although the 2013
World Health Organization (WHO) recommendations for initiating ART reduce the length of
time before reaching ART eligibility [10], most of the African countries have still an ART
eligibility criteria based on a CD4 <350 cells/uL threshold, and it will probably take time for
these countries to expand their ART eligibility criteria and translate this recommendation into
practice. In the evolving context where many interventions are developed, evaluated and
implemented with the aim of increasing the uptake of HIV testing among people early in the
course of HIV infection [11], retention in pre-ART care of individuals not-yet eligible for ART is
a key issue that needs to be better understood.

Three literature reviews have been conducted on HIV care prior to ART initiation in the recent
years [2-4], but they mostly focused on linkage to care and provided very little information on
retention in HIV care before ART eligibility. We thus aimed at summarizing the scientific
knowledge on retention in pre-ART care (definition, rates and barriers) specifically among adults
who are not yet eligible for ART in sub-Saharan Africa.

Methods
Data source and search strategy
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We conducted a systematic literature review on retention in HIV care in sub-Saharan Africa
searching Medline/Pubmed, Scopus (which contains Embase references) and Web of Science
until January 21st, 2014. This literature review was conducted using a research equation
combining these following free text words: HIV, retention, and a list of all the African countries
(except Maghreb) (Figure 11). In addition, we also screened the abstracts of major HIV
conferences (CROI, IAS and ICASA) that took place between 2011 and 2013.

Eligibility criteria and study selection

We included all original research studies published in peer-reviewed journals between January 1,
2002 and January 21st, 2014 and which used quantitative indicators of retention for people not
yet eligible to ART. We first excluded papers from title and abstract screening, if i/ the major
subject was not HIV, ii/ papers did not focus on linkage or retention in HIV care, iii/ papers were
not original studies or were modelling studies or methodological papers without original data, iv/
papers were focused on a specific population such as children, adolescents, men who have sex
with men, sex workers and migrants, v/ studies took place outside sub-Saharan Africa, vi/ reports
were based only on qualitative indicators, vii/ papers were focused on post-ART retention, viii/
papers focused only on linkage to HIV or ART initiation. We did not specify any language
restriction. After reading full-text papers, we secondarily excluded papers that did not report
explicitly on retention in pre-ART care for people not-yet eligible to ART or if the definition of
retention was not specified. For conferences proceedings, we first selected the tracks and
sessions where the topic corresponded to our literature review. Selection was then carried out
after systematic abstract screening. Authors of the papers and abstracts included were
systematically contacted in case of missing information.

Parameters of interest

For each study included, we report definition and rate of retention in pre-ART care among
people not-yet-eligible for ART and we present cumulative incidence rates of retention at
different time points. These rates are displayed in a bubble graph taking into account population
size for each study. We distinguish between retention documented between the first and the
second CD4 measurement or after the second measurement, and describe how deaths and
transfers were considered for estimating the retention rate. We also indicate the follow-up
duration considered when measuring the retention rate. Finally, we present factors associated
with retention in pre-ART care when they were reported in multivariable analysis. These factors
did not necessarily focus only on patients not yet eligible for ART as most papers considered
global retention in pre-ART care; when this was the case, we distinguished the size of the overall
population in pre-ART care and the size of the not-yet-ART-eligible population. We did not
report on associations when studies did not distinguish factors of retention in pre-ART care and
post ART initiation.

! For the editor : This figure may alternatively be presented as an Appendix
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Results

Paper selection

In total, 635 published references were identified through the search equation, of which 144 were
duplicates and 472 others were excluded based on title and abstract review (Figure 2). Of the 18
remaining references, we left out eight papers after reading the full-text. We thus included ten

published studies in this review [12-21]. In addition, we also identified two eligible studies from
the abstract search [22, 23].

Studies characteristics

Table 1 summarizes the characteristics of the 12 studies selected. One of them involved three
countries, the 11 others were performed in a single country. The majority of them took place in
Southern and Eastern Africa: South Africa for four reports [13, 14, 18, 19], Kenya for three [12,
15, 17], Uganda for two [12, 20], and one each in Malawi [12], Mozambique [21], and Zambia
[23]; only two studies were conducted in West Africa, namely Nigeria [22] and Guinea-Bissau
[16]. All the studies were conducted between 2004 and 2012. Six of them were conducted in
urban or peri-urban settings [13, 14, 16-18, 22], two in rural settings [15, 19] and four in both
contexts [12, 20, 21, 23]. Populations included were all individuals aged more than 15 years old
in four reports [12, 15, 21, 23], more than 16 years old in two [16, 19] or more than 18 years old
in four [13, 14, 18, 20, 22]; one study focused on pregnant women older than 18 years old [13]
and we did not have the information for the last one [17]. ART eligibility criteria varied
according to countries, and were based either on both CD4 cell count and WHO staging [12, 15-
17,21, 23] or only on CD4 cell count [13, 14, 18-20, 22].

Retention in pre-ART care

Table 2 and Figure 3 summarize the study findings.

Definition of retention in pre-ART care

Criteria used for the definition of retention in pre-ART care among individuals not-yet eligible
for ART varied across the 12 studies and depended mostly on programmatic factors. The
majority of studies reported retention rates in pre-ART care between the first and the second
CD4 measurement [13-16, 18, 19], and only one study explicitly reported retention rate after the
second CD4 measurement [15]. Other papers reported retention rates from enrolment of patients
in the HIV program to the end of the studies regardless of the number of CD4 measurements [12,
20, 22, 23]. Almost all the studies did exclude death and/or transfers for studying retention in
pre-ART care. One study used a tracking method ascertaining the vital status of a subsample of
patients lost to follow-up for correcting the estimation of retention in pre-ART care [20].

Rates of retention in pre-ART care for patients not-yet eligible for ART

The lowest crude rate of retention in pre-ART care was observed in the study focused on
pregnant women (23%) [13], followed by the study conducted in West Africa (27%) [16]. Three
other studies reported rates of retention in pre-ART care lower than 50% [18, 19, 21]. The
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highest crude rates of retention in pre-ART care were observed in Kenya (82%) [15] and in
Uganda (88%) [20].

Factors associated with retention in pre-ART care

Retention in pre-ART care was mostly associated with individual factors which varied according
to the setting. Factors which were most consistently found associated with a higher retention in
pre-ART care included age above 25/30 years old compared to the younger ones [12, 14, 16-19,
21, 23] and female gender [12, 14, 19]. One study also showed that non-pregnant women were
more likely to be retained compared to men and pregnant women [21]. Also, in Uganda, high
income was significantly associated with better retention in pre-ART care [20]. Religion and
nationality were investigated but not reported to be associated with retention in pre-ART care.
Distance to clinic was studied in two settings and showed conflicting results: in Kenya, people
who lived <5 kilometers (versus >5 kilometers) away from the clinic were more likely to be
retained in pre-ART care [15] while in Zambia, people who lived <20 kilometers (versus >20
kilometers) from the clinic were more likely to be lost-to-follow-up [23]. Biological and clinical
factors were also associated with a higher retention in pre-ART care, including low CD4 cell
count [12, 19], high body mass index [12, 17], heavier weight [20, 21], and anemia [16].
Additionally, retention in pre-ART care was higher in patient co-infected with tuberculosis [12,
14].

Lastly, two studies showed that the introduction of free cotrimoxazole increased retention in pre-
ART care in Kenya [17] and Nigeria [22]. In Nigeria, in addition to the provision of free
cotrimoxazole, the intervention package was also composed of synchronized pharmacy and
laboratory appointments, task-shifting to nurse and data-clerks, same-day CD4 monitoring and
receipt of results and integrated clinics [22].

Discussion

Although many HIV-infected adults are deemed to be lost to follow-up before reaching ART
eligibility, little research has been published on retention in pre-ART among individuals who
were not eligible for ART; indeed, we found only 12 studies to include in this review over a 12-
year period. Definitions of retention in pre-ART care varied across settings and healthcare
systems, thus making the comparison between studies challenging. Nevertheless, reported rates
of retention in pre-ART care were consistently low; this was especially the case among pregnant
women [13] and in West Africa (Guinea-Bissau) [16]. Only three studies reported a retention
rate >75% [15, 17, 20].

Clouse et al [13] observed that retention in pre-ART care was much higher during pregnancy
compared to the post-delivery period, and especially in women not-yet eligible for ART,
concluding that “among HIV-positive pregnant women, the challenge is to ensure that HIV care
extends beyond the period of pregnancy and continues for the lifetime of the mothers™ [13]. High
loss-to-follow-up rates within prevention of mother-to-child-transmission of HIV (PMTCT)
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programs have been consistently reported, regardless of the WHO recommendation (Option A or
B) as shown in a meta-analysis [24] and also under the more recent Option B+ as found in
Malawi [25].

As noted by several authors [13, 14, 18, 21], misclassification of care transfers, incorrectly
considered as failures to continue care, may have led to underestimating the rates of retention in
HIV care. This may be particularly the case in the study conducted in Guinea-Bissau, where
many people worked outside the city of Bissau during the crop season [16]. Indeed, patients not
retained in the study clinic may have continued HIV care elsewhere without informing their
doctor or nurse. Only one study tried to account for this concern, using a tracking method to
establish the updated status of a random sample of patients not retained in the initial study clinic
setting [20]. Once the vital status of people who were firstly considered as lost-to-follow-up was
verified, the authors estimated a corrected rate of retention in pre-ART care of 90%, much higher
than the uncorrected estimate of 70%.

This literature review confirms that retention in pre-ART care for people not-yet eligible for
ART is lower in younger individuals [12, 14, 16-19, 21, 23] and in men [12, 14, 19], as it has
been already reported in previous literature reviews exploring retention in HIV care overall [3,
26]. Some papers included in our review also suggest that some biological and clinical factors
are associated with retention in pre-ART care. Indeed, it has been shown that patients who are
co-infected with tuberculosis [12, 14], those who have anemia [16] or those with low CD4 count
[12, 19] are more likely to be retained in pre-ART care than patients without these
characteristics. These results suggest that it is important for programs to focus attention during
pre-ART care on younger individuals, men in general, and also on individuals with less advanced
HIV disease who may feel healthier. While tuberculosis co-infection [27] and anemia [28] are
HIV-related diseases, the association between these complications and retention in pre-ART care
is only supported by limited evidence so far and needs to be further explored.

This literature review highlights several gaps in knowledge on retention in pre-ART care among
individuals not yet eligible for ART. First, 10 of the 12 studies identified were conducted in
Eastern and Southern Africa; reports from West Africa where healthcare systems have been
described as less efficient, are lacking. Second, three of these studies reported that, among
patients with a second CD4 measurement, about 70% of individuals were still not ART-eligible
at that time [14, 19, 21]. However, only one paper focused on retention in pre-ART care beyond
the second CD4 measurement [15] and three others reported retention regardless of the number
of CD4 measurements [12, 20, 22]. As the consensus is that individuals should be diagnosed as
early as possible in the course of HIV infection before becoming eligible for ART [11], and
bearing in mind that the CD4 threshold for ART initiation has been recently enlarged [10], the
period between HIV diagnosis and ART initiation is a critical one for optimizing the care plan.
Longer-term retention in pre-ART care, i.e. up to ART eligibility should thus be further
documented. Thirdly, further methods such as tracking by peer educators and use of mobile

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 24

yBuAdoo Aq palosloid 1senb Ag 202 ‘6T IMdy uo /wod g uadolwg//:dny wouy papeojumod "GTOZ aunf 72 Uo /26900-7T0Z-uadolwa/9gTT 0T Sse paysiignd 1siy :uado NG


http://bmjopen.bmj.com/

Page 9 of 24

©CoO~NOUITA,WNPE

BMJ Open

technologies would contribute to better retention and its correct estimate, accounting for people
who are retained in care in the overall health system, but outside a given study clinic. Lastly, the
12 studies included showed that retention in pre-ART care was associated with some socio-
demographic and clinical individual factors. However, the role of programmatic and logistic
factors (such as time/distance to clinic, waiting time in clinic, costs for transportation or looking
after the children) was very rarely studied, as well as perceptions on HIV care at individual and
community levels. Indeed, as discussed by Boyles et al [8], reasons for low retention in pre-ART
care may include the lack of availability of comprehensive HIV care services and the perception
that ART is only necessary in individuals who become sick, suggesting that these factors should
be further explored as potential barriers to pre-ART care.

The results of our review highlight the urgent need to continue designing and evaluating
interventions aimed at improving retention in HIV care, especially for people not-yet eligible for
ART. To date, several interventions have targeted the improvement of ART adherence, e.g.
reminder services (such as mobile phones, text messaging and diary cards) [29, 30] and treatment
supporters [30]. These interventions should now be adapted for improving retention in pre-ART
care too. Some interventions such as CD4 point-of-care [31] and involvement of community
health care workers and peers counsellors [32] have already been shown to improve retention in
pre-ART care but are insufficiently used. A combination of different interventions [32, 33],
adapted to the setting will most often be necessary in helping the majority of people to remain in
care up to ART initiation.

A limitation of this review is that although we aimed to conduct an exhaustive literature review,
we cannot exclude that we missed some that did not correspond to our search equation.
However, we have searched three different and large databases and enlarged our search to HIV
conferences abstracts.

In conclusion, this literature reviews shows that, as more and more subjects are offered HIV
testing earlier in the course of HIV infection and as ART eligibility criteria are enlarged over
time, rates of retention in pre-ART care remain insufficient. Large-scale community randomized
trials are currently evaluating the effectiveness of universal test and treat interventions, where
ART initiation is initiated immediately after HIV testing, regardless of immunological or clinical
criteria [34, 35]. Such an approach would a priori solve the issue of pre-ART care and a recent
report has shown good feasibility and acceptability in rural South Africa [36]. However, even if
test and treat strategies are shown to be effective in reducing HIV incidence at population levels,
the timeframe until their large-scale implementation is unclear. Thus in the medium-term, pre-
ART care does remain a challenge for health care systems and societies and deserves further
consideration in sub-Saharan Africa. Longitudinal follow-up of newly HIV-diagnosed
individuals tested under various circumstances would contribute to better characterize and
understand attrition for those not-yet ART eligible in order to better guide local HIV care
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programs. Finally, innovative support interventions, home or clinic-based, will need to be
evaluated on their capacity to retain this population in comprehensive HIV care services up to
ART initiation and thus prepare them better to life-long ART and case management.

2995 words, 2 tables and 3 figures
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1

2

2 Table 1. Characteristics of the 12 sub-Saharan Africa studies included in the review of retention in pre-ART care among

5 patients not-yet eligible for antiretroviral therapy (ART)

6

! (0] || Population si
8 vera opulation size
9 (Ige ;::;tnrge ) Ye::u(:if the Uerl::}:l/ ART eligibility criteria Population population size in of not-yet
10 y pre-ART care ART-eligible
11 PAPERS

12 Kenya, Malawi, 2004-2011 Rural and  Until January 2007: CD4 <200 >15 years old N =55,789 N=10,314
13 Uganda [12] urban or WHO stage IV

14 Since January 2007: CD4 <200

ig or WHO stage II/IV

17 Since March 2010: CD4 <350 or

18 WHO stage III/TV

19

20 South Africa [13] 2010-2011 Urban CD4 <350 Pregnant women >18 years old N =271 N=112

21

22 South Africa [14] 2010-2011 Urban CD4 <350 Non pregnant adult >18 years N = 842 N=155

23 old

24

25  Kenya [15] 2008-2010 Rural CD4 <200 OR WHO stage III/IV  >15 years old and with HIV N =530 N =530

26 OR no CD4 count and WHO diagnosis <3 months before

% staging at baseline registration in care

20 Guinca-Bissau[16] 2005-2012  Urban Undefined >16 years old N = 484 N = 484

31

32 Kenya [17] 2005-2007 Urban CD4 <250 or WHO stage III/IV  Not clear N=1,024 N=1,024

33

34  South Africa [18] 2004-2009 Peri-urban  CD4 <200 >18 years old N=419 N=419

35

36  South Africa [19] 2007-2008 Rural CD4 <200 >16 years old N=4,223 N=4,223

37

38 Mozambique [21] 2005-2009 Ruraland ~ WHO stage IV OR WHO stage  >15 years old N=17,598 N=12,992
zg urban Il and CD4 <350 OR CD4 <200

j; Uganda [20] 2008-2011 Semirural  CD4 <350 >18 years old N=6,473 N =6,473
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and urban
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Nigeria [22] 2009-2012 Urban CD4 <350 >18 years old N=414 N=191
Zambia [23] 2009-2010 Rural and CD4 <250 OR WHO stage III/IV ~ >15 years old N =145 N =145
urban
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Table 2. Retention in pre-ART care among patients who are not-yet eligible for antiretroviral therapy (ART). Twelve studies
in sub-Saharan Africa.

Consideration of Factors not

Period when

©COoO~NOUITA,WNPE

Country retention was Definition of Retention time Rate of deaths and Factors associated with associated with
1greference) studied retention point retention transfers for retention in pre-ART care  LTFU in pre-ART
11 calculating the rate care
1PAPERS
IRenya, From enrolment Having missed an Median: 18.4 months  68-4% Deaths excluded Being old, female gender,

Malawi, in the HIV appointment for (IQR*=8-5-32-2) Transfers excluded BMI >18.5, low CD4 cell

18ganda [12] programtoend  more than 6 months when reported count, being diagnosed with

16 of the study TB, entry in VCT or

17 regardless of the PMTCT vs in or outpatient

ig number of CD4 services or medical referral,

20 measurements not eligible for ART at

21 enrollment

22

oSouth Africa Between the I Receiving arepeat 12 months 23:2% Transfers excluded

A4 3] and the 2" CD4  CD4 count after when reported

25 measurements delivery No deaths reported

26

2outh Africa Between the 1" Receiving a second 12 months 57-4% Transfers excluded >30 years old, female Nationality, being
28 4] and the 2" CD4  CD4 test within when reported gender, receiving a TB employed, CD4 cell
29 measurements one year after the Deaths not excluded  treatment count

30 first CD4 staging

31

ggenya [15] Between the 1" Not being more Undefined 81:9% Deaths excluded Living <5km from the main ~ Gender, age, entry
34 and the 2" CD4  than 60 days late Transfers excluded road, Not being single point in care,

35 measurements for the scheduled when reported religion, education
36 appointment level, season,

37 population density,
38 WHO staging, BMI
39

40 After the 2™ Not being more Undefined 63-2% Deaths excluded Low education level, living  Gender, age, marital
4l CD4 than 60 days late Transfers excluded <5km from the main road, status, entry point,
jé measurement for the scheduled when reported wet season religion, population
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1
2
3 appointment after density, WHO
g the second visit staging, BMI, CD4,
6 Hb
;Guinea- Between the 1*  Being less than one  Median: 147 days 27-2% Deaths excluded >30 years old, having Sex, BMI, marital
oBissau [16] and the 2" CD4  month late for the (IQR*=7-653) Transfers excluded anemia, attending school, status, religion
10 measurements scheduled when reported being infected by HIV-1 (vs
11 appointment HIV-2)
12
Renya [17] Undefined Returning to clinic 12 months 75:5% Transferred excluded Being older, high BMI, Sex, TB status,
14 less than 30 days when reported enrolled after free baseline CD4 count
15 after the next Deaths not cotrimoxazole provision
16 scheduled systematically taken
ig pharrpacy or clinic into account
19 appointment
;gouth Africa Between the 1"  Having a repeat Undefined 46-3% Undefined >30 years old Sex, year of HIV test
28] and the 2" CD4  CD4 count before
23 measurements 2009
24
2South Africa Between the 1 Repeating CD4 13 months 44-9% No exclusion of Female gender, >25 years
289] and the 2" CD4  count within 13 deaths and transfers ~ old, <350 CD4 cells/pL, not
217 measurements months of the out-migrant, not full-time
28 initial test employed, not living in a
29 household size >10
30

ozambique Undefined Having less 12 12 months 37-6% Transfers and deaths ~ Non-pregnant female, >25 Marital status,

1] months elapsed excluded years old, having at least number of children,
34 since the last finished primary school, socio-economic
35 documented clinic weight >56kg, no WHO status, CD4 count,
36 visit stage I
37
Jgganda [20] From enrolment Having seen an 30 months 88-2% Using of a weighing  High income, employment, Age, sex, CD4 level,
39 in the HIV HIV provider in the method for high weight, urban setting education level,
40 programtoend 6 months before the correcting the rate, marital status,
j; of the study interview taking into account calendar date at
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1

2

2 regardless of the all outcomes enrollment

5 number of CD4 (transfers, deaths)

6 measurements after tracking

7

gCONFERENCE ABSTRACTS

oNigeria [22]  From enrolment No clinic Undefined 52-8% No exclusion Intervention package:

10 in the HIV appointment provision of free

11 programto end  missed for three cotrimoxazole prophylaxis,

12 of the study consecutive times harmonized pharmacy and

13 regardless of the laboratory appointments,

14 number of CD4 task-shifting to nurses and

15 measurements data-clerks, same-day CD4

i? monitoring and receipt of

18 results, integrated clinic

19 services

20 . . . . .
o4ambia [23]  From enrolment  No fail to return for 12 months 51% No détail provided >30 years old, >20 km from  Gender, marital
22 in the HIV an appointment on the hospital status, education
23 programto end  two and more level, monthly
24 of the study occasion outcome, partner’s
25 regardless of the HIV status, WHO
26 number of CD4 clinical stage, CD4
% measurements cell count

gg *IQR: Interquartile Range

31 BMI: body mass index, Hb: hemoglobin, PMTCT: prevention of mother-to-child transmission of HIV, TB: tuberculosis, VCT:

gé voluntary counseling and testing

34 LTFU: Loss to Follow Up.

35

36

37

38
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40

41

42
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Medline/Pubmed

{(hiv AND retention AND ("Sub-Saharan Africa” OR “Burundi” OR “Djibowti” OR “Eritrea” OR
“Ethiopia” OR "Kenya” OR “Rwanda™ OR “Somalia” OR “Sudan” OR “Tanzania” OR “Uganda”
OR “Cameroon” OR "Central African Republic” OR “Chad” OR “Congo” OR "Democratic Republic
afthe Congo" OR "Equatorial Guinea” OR "Gaben" OR "dngola” OR "Botswana” OR "Lesotho” OR
"Malawi" OR "Mozambique” OR "Namibia" OR "South Africa"” OR "Swaziland” OR "Zambia" OR
"Zimbabwe" OR "Benin" OR "Burkina Faso" OR "Cape Verde" OR "Cote d'Tvoire” OR "Gambia" OR
"Ghana" OR "Guinea" OR "Guinea Bissau" OR "Liberia” OR "Muali" OR "Mauwritania” OR "Niger"”
OR "Nigeria" OR "Senegal” OR "Sierra Leone” OR "Togo")) AND ("2002"[PDAT] : "2014"[PDAT]))

Scopus

TITLE-ABS-KEY(HIV) AND TITLE-ABS-KEY¥iratention) AND TITLE-ABS-KEY¥({sub-Saharan
Africal OR {Burundi} OR {Djibouti} OR {Eritreal OR {Ethiopia} OR {Kenya} OR {Rwanda} OR
{Somalia}l OR {Sudan} OR {Tanzanial OR {Uganda} OR {Cameroon} OR {Central Afvican Republic}
OR {Chad} OR {Congo} OR {Democratic Republic of Conge}! OR {Equatorial Guineal OR {Gabon}
OR {4dngola}l OR {Botswana} OR {Lesotho} OR {Malawi} OR {Mozambigque} OR {Namibial OR
{South Africal OR {Swaziland} OR {Zambia} OR {Zimbabwe} OR {Benin} OR {Burkina Faso} OR
{Cape Verde} OR {Cote d'Tvoire} OR {Gambia} OR {Ghana} OR {Guinea} OR {Guinea-bissau} OR
{Liberia} OR {Mali} OR { Mawritania} OR {Niger} OR {Nigeria} OR {Senegal} OR {Sierra Leone}
OR {Togo}) AND PUBYEAR > 2002

Web of Sciences

TOPIC: (hiv AND retention AND (“sub-Saharan Africa” OR “Burundi” OR “Djibouti” OR
“Eritrea” OR “Ethiopia” OR “Kenya” OR “Rwanda” OR “Somalia” OR “Sudan™ OR “Tanzania”
OR “Uganda”™ OR “Cameroon” OR "Central African Republic” OR “Chad” OR “Conge” OR
"Democratic Republic ofthe Congo " OR "Eguatorial Guinea” OR “Gabon” OR “dAngola” OR
“Botswana” OR “Lesotho ” OR “Malawi” OR “Mozambique” OR “Namibia” OR "South Afvica” OR
“Swaziland” OR “Zambia” OR “Zimbabwe” OR “Benin” OR “Burkina Fase™ OR "Cape Verde" OR
"Cote d'Tvoire” OR “Gambia” OR “Ghana” OR “Guinea” OR “Guinea-bissau” OR “Liberia” OR
“Mali” OR “Mauritania™ OR “Niger” OR “Nigeria” OR “Senegal” OR "Sierra Leone" OR

“Togo ")) AND YEAR PUBLISHED: (2002-2014)

Figure 1. Search strategy for the systematic literature review on retention in HIV care in
sub-Saharan Africa. January 2014.
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All CROL TAS ICASA conferences
program abstracts screened (2011-
2013)

635 references identified from
electronic database search

W

i

401 titles and abstracts screened

5 abstracts reported quantitative
fizures on retention in HIV care
for not-yet eligible people

W

144 duplicates excluded

W
18 full-text read

R

472 paper excluded

- HIV no major topic (n=37)

- HIV paper not on linkage ‘retention (n=142)

- Not original studies, modelisation or
methodological papers (n=104)

- Btudies outside sub-Saharan Aftica (n=14)

- Specific population (n=48)

- Qualitative of cost-effectiveness studies (n=12)
- Post-ART retention and outcomes (n=02)

- Linkage to HIV or ART care only (n=16)

W

10 papersincluded

W

10 papers and 2 abstracts included
after excluding duplicates between
conferences abstracts and papers

'

§ papers excluded (if finally not specific study
on retention in HIV care for not-yet eligible
people or if definition of retenfion unclear)

Figure 2. Flow chart of literature search on retention in HIV care among individuals not
yet eligible for antiretroviral therapy (ART) in sub-Saharan Africa. January 2014.
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Figure 3. Rates of retention in pre-ART care among patients who are not yet eligible for
antiretroviral therapy (ART). Twelve studies in sub-Saharan Africa. Bubble size
proportional to population size.

22

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 22 of 24

"yBuAdoo Ag paroslold 1senb Aq +Z0z ‘6T IMdy uo /wod fwg uadolwa//:dny woly pspeojumod "STOZ SUn( +Z Uo /26900-7T0Z-uadolwa/9eTT 0T Se paysiignd 1siy :uado rINg


http://bmjopen.bmj.com/

Page 23 of 24 BMJ Open

PRISMA 2009 Checklist

1
2
3
4 . . s .- Reported
5] Section/topic # Checklist item
6 on page #
g TITLE
g| Title 1 | Identify the report as a systematic review, meta-analysis, or both. p.1
i ABSTRACT
1;3 Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, | p.2
13 participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
14 implications of key findings; systematic review registration number.
11 INTRODUCTION
17 Rationale 3 | Describe the rationale for the review in the context of what is already known. p.4
i s Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, | p.4
>Q outcomes, and study design (PICOS).
21 METHODS
gf; Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide Not
2:1 registration information including registration number. concerned
2% Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, p.5
26 language, publication status) used as criteria for eligibility, giving rationale.
28 Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify p.5
20 additional studies) in the search and date last searched.
30 Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be p.5,
31 repeated. Figure 1
32
33 Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, p.5
34 included in the meta-analysis).
35§ Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes p.5
36 for obtaining and confirming data from investigators.
3]
3¢ Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and p.5
39 simplifications made.
40 Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was Not
j-L studies done at the study or outcome level), and how this information is to be used in any data synthesis. concerned
4;; Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). p.5
j:l Synthesis of results 14 Descri?e the methods of handling data and combining results of studies, if done, including measures of consistency Not
L)) _ ;
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Section/topic

Risk of bias across studies

# Checklist item

15

Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias,
selective reporting within studies).

Reported on
page #

Not concerned

©O—0—

3

3

intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

EAdditionaI analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, Not concerned
b indicating which were pre-specified.
3 RESULTS
5; Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for p.6.
6 exclusions at each stage, ideally with a flow diagram. Figure 2

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up p.6,

period) and provide the citations. Table 1

D Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). Not concerned
1 Results of individual studies | 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each p.6, p.7. Table 2

‘} Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. Not concerned
25 Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). Not concerned
T Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item | Not concerned
i 16]).

+ DISCUSSION

1 Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their p.7,p.8, p.9.

2 relevance to key groups (e.g., healthcare providers, users, and policy makers).

z: Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete p.9.

5 retrieval of identified research, reporting bias).

6 Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future p.9, p.10.

T research.

8

& FUNDING

D Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders | p.11 (see

1 for the systematic review. Acknowledgments)

D

1
2
3
4
5
6
7
8
9
1
1
1
1
1
1
1
1
1
1
2
2
ZA
2
2
o
2
2
2
2
3
3
3
3
3
3
3
3
3
3
4
4
4
4

5 doi:10.1371/journal.pmed1000097

3
44 From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097.

4 For more information, visit: www.prisma-statement.org.
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Abstract [231 words]

Objective. We aimed at summarizing rates and factors associated with retention in HIV care
prior to antiretroviral treatment (ART) eligibility in sub-Saharan Africa.

Design. We conducted a systematic literature review (2002 to 2014). We searched
Medline/Pubmed, Scopus and Web of Science as well as conferences proceedings. We included
all original research studies published in peer-reviewed journals, which used quantitative
indicators of retention in care prior to ART eligibility.

Participants. People not yet eligible for ART.

Primary and secondary outcomes. Rate of retention in HIV care prior to ART eligibility and
associated factors.

Results. Ten papers and two abstracts were included. Most studies were conducted in Southern
and Eastern Africa between 2004 and 2011 and reported retention rates in pre-ART care up to
the second CD4 measurement. Definition of pre-ART care retention differed substantially across
studies. Retention rates ranged between 23 and 88% based on series ranging from 112 to 10,314
individuals; retention was higher in women, individuals aged >25 years, those with low CD4
count, high body mass index or co-infected with tuberculosis, and in settings with free
cotrimoxazole use.

Conclusions. Retention in pre-ART care in sub-Saharan Africa has been insufficiently described
so far leaving major research gaps, especially regarding long-term retention rates and socio-
demographic, economic, clinical and programmatic logistic determinants. The prospective
follow-up of newly diagnosed individuals is required to better evaluate attrition prior to ART
eligibility among HIV-infected people.

Key words: HIV; Continuity of Patient Care; Adults; Treatment eligibility; Africa South of
Sahara; Review.
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Article summary

This literature review is one of the first summarizing the scientific knowledge on
retention in care (including definitions, rates and factors associated) prior to ART
eligibility among adults in sub-Saharan Africa.

It is based on a systematic screening of the published literature in three large databases as
well as of HIV conferences proceedings.

Few studies were included according to our inclusion criteria. Although we aimed to
conduct an exhaustive review of the published literature, we cannot exclude that we
missed some that did not correspond to our search equation.

Also considering that the definitions of retention in HIV care prior to ART eligibility
varied substantially, we decided not to conduct a meta-analysis.
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Manuscript [3162 words]

Introduction

In 2012, it was estimated that 22.1 million of adults were living with HIV in sub-Saharan Africa
of whom 1.4 million were newly infected [1]. To prevent HIV transmission and help those who
live with HIV access care and treatment in due time, the consensus today is that individuals
should be diagnosed as early as possible in the course of HIV infection, that is to say before
eligibility criteria for antiretroviral therapy (ART) initiation are met. Once an individual is
diagnosed HIV-positive, there are several steps up to ART initiation, known as the HIV cascade
[2-4]: i/ from HIV diagnosis to linkage to HIV care, ii/ from linkage to HIV care to ART
eligibility, iii/ from ART eligibility to ART initiation. Continuum in HIV care through these
different steps is critical for individuals to receive adequate clinical and biological monitoring
and to initiate ART immediately upon becoming eligible in order to minimize early morbidity
and mortality. It has indeed been shown that people who engaged in HIV care prior to eligibility
were more likely to initiate and remain on ART than those entering in care when already eligible
[5, 6], and that the risk of mortality was reduced if ART was initiated early enough in the course
of HIV infection [7]. Finally, being in pre-ART care for more than six months was significantly
associated with reduced rates of mortality and loss-to-follow-up after starting ART [8].

In sub-Saharan Africa, many people are lost to follow-up between HIV diagnosis and ART
initiation and these individuals are thus at risk of delayed ART initiation [9]. Although the 2013
World Health Organization (WHO) recommendations for initiating ART reduce the length of
time before reaching ART eligibility [10], ART eligibility criteria in most of African countries
are based on a CD4 <350 cells/uL threshold, and it will probably take time for these countries to
expand their ART eligibility criteria and translate the WHO recommendation into practice. In the
evolving context where many interventions are developed, evaluated and implemented with the
aim of increasing the uptake of HIV testing among people early in the course of HIV infection
[11], retention in care prior to ART eligibility is a key issue that needs to be better understood.

Three literature reviews have been conducted on HIV care prior to ART initiation in the recent
years [2-4], but they mostly focused on linkage to care and provided very little information on
retention in HIV care prior to ART eligibility as well as on risk factors for retention. In this
paper, we have thus focused on this second step of the HIV cascade. We specifically aimed at
summarizing the scientific knowledge on retention in care prior to ART eligibility (definition,
rates and risk factors) among adults in sub-Saharan Africa.

Methods
Data source and search strategy
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We conducted a systematic literature review on retention in HIV care in sub-Saharan Africa
searching Medline/Pubmed, Scopus (which contains Embase references) and Web of Science
until January 21st, 2014. This review of published literature was conducted using a research
equation combining these following free text words: HIV, retention, and a list of all the African
countries (except Maghreb) (Figure 11). In addition, we also screened the abstracts of three major
HIV conferences (CROI, IAS and ICASA) that took place between 2011 and 2013.

Eligibility criteria and study selection

We included all original research studies published in peer-reviewed journals between January 1,
2002 and January 21st, 2014 and that used quantitative indicators of retention in HIV care prior
to ART eligibility. We first excluded papers from title and abstract screening, if i/ the major
subject was not HIV, ii/ papers did not focus on linkage or retention in HIV care, iii/ papers were
not original studies or were modelling studies or methodological papers without original data, iv/
papers were focused on a specific population such as children, adolescents, men who have sex
with men, sex workers and migrants, v/ studies took place outside sub-Saharan Africa, vi/ reports
were based only on qualitative indicators, vii/ papers were focused on post-ART retention, viii/
papers focused only on linkage to HIV or ART initiation. We did not specify any language
restriction. After reading full-text papers, we secondarily excluded papers that did not report
explicitly on retention in care prior to ART eligibility or if the definition of retention was not
specified. For conferences proceedings, we first selected the tracks and sessions where the topic
corresponded to our literature review. Selection was then carried out after systematic abstract
screening. Authors of the papers and abstracts included were systematically contacted in case of
missing information.

Parameters of interest

For each study included, we report definition and rate of retention in care prior to ART eligibility
and we present cumulative incidence rates of retention at different time points. These rates are
displayed in a bubble graph taking into account population size for each study. We distinguish
between retention documented between the first and the second CD4 measurement or after the
second measurement, and describe how deaths and transfers were considered for estimating the
retention rate. We also indicate the follow-up duration considered when measuring the retention
rate. Finally, we present factors associated with retention in pre-ART care when they were
reported in multivariable analysis. These factors did not necessarily focus only on retention in
care prior to ART eligibility as most papers considered global retention in pre-ART care,
between HIV diagnosis to ART initiation; when this was the case, we distinguished between the
size of the overall population in pre-ART care and the size of the population not yet ART-
eligible. We did not report on associations when studies did not distinguish between factors
associated with retention in pre-ART care and post ART initiation.

! For the editor : This figure may alternatively be presented as an Appendix
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Results

Paper selection

In total, 635 published references were identified through the search equation, of which 144 were
duplicates and 472 others were excluded based on title and abstract review (Figure 2). Of the 18
remaining references, we left out eight papers after reading the full-text. In addition, we also
identified five studies from the conference proceedings search; three of them were excluded
because duplicated with included papers. We thus included ten published studies and [12-21] two
abstracts [22, 23] in this review.

Studies characteristics

Table 1 summarizes the characteristics of the 12 studies selected. One of them was conducted in
three different countries; the 11 others were conducted in a single country. The majority of them
took place in Southern and Eastern Africa: South Africa for four reports [13, 14, 18, 19], Kenya
for three [12, 15, 17], Uganda for two [12, 20], and one each in Malawi [12], Mozambique [21],
and Zambia [23]; only two studies were conducted in West Africa, namely Nigeria [22] and
Guinea-Bissau [16]. All the studies were conducted between 2004 and 2012. Six of them were
conducted in urban or peri-urban settings [13, 14, 16-18, 22], two in rural settings [15, 19] and
four in both contexts [12, 20, 21, 23]. Populations included were all individuals aged more than
15 years old in four reports [12, 15, 21, 23], more than 16 years old in two [16, 19] or more than
18 years old in four [13, 14, 18, 20, 22]; one study focused on pregnant women older than 18
years old [13] and we did not have the information for the last one [17]. ART eligibility criteria
varied according to countries, and were based either on both CD4 cell count and WHO staging
[12, 15-17, 21, 23] or only on CD4 cell count [13, 14, 18-20, 22]. All these studies used data
collected in cohorts from either clinics with NGO support or public HIV programmes.

Retention in pre-ART care

Table 2 and Figure 3 summarize the study findings.

Definition of retention in pre-ART care

Criteria used for the definition of retention in HIV care prior to ART eligibility varied across the
12 studies and depended mostly on programmatic factors. The majority of studies reported
retention rates in pre-ART care between the first and the second CD4 measurement [13-16, 18,
19], and only one study explicitly reported a retention rate after the second CD4 measurement
[15]. Other papers reported retention rates from enrolment of patients in the HIV program to the
end of the study regardless of the number of CD4 measurements [12, 20, 22, 23]. Almost all the
studies did exclude death and/or transfers for studying retention in pre-ART care. One study used
a tracking method ascertaining the vital status of a subsample of patients lost to follow-up for
correcting the estimation of retention in pre-ART care [20].

Rates of retention in HIV care prior to ART eligibility

The lowest crude rate of retention in pre-ART care was observed in the study focused on
pregnant women (23%) [13], followed by the study conducted in West Africa (27%) [16]. Three
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other studies reported rates of retention in pre-ART care lower than 50% [18, 19, 21]. The
highest crude rates of retention in pre-ART care were observed in Kenya (82%) [15] and in
Uganda (88%) [20].

Factors associated with retention in pre-ART care

Retention in pre-ART care was mostly associated with individual factors, which varied
according to settings. Factors that were most consistently found associated with a higher
retention in pre-ART care included age above 25/30 years old compared to the younger ones [12,
14, 16-19, 21, 23] and female gender [12, 14, 19]. One study also showed that non-pregnant
women were more likely to be retained compared to men and pregnant women [21]. Also, in
Uganda, high income was significantly associated with better retention in pre-ART care [20].
Religion and nationality were investigated but not reported to be associated with retention in pre-
ART care.

Distance to clinic was studied in two settings and showed conflicting results: in Kenya, people
who lived <5 kilometers (versus >5 kilometers) away from the clinic were more likely to be
retained in pre-ART care [15] while in Zambia, people who lived <20 kilometers (versus >20
kilometers) from the clinic were more likely to be lost-to-follow-up [23]. Biological and clinical
factors were also associated with a higher retention in pre-ART care, including low CD4 cell
count [12, 19], high body mass index [12, 17], heavier weight [20, 21], and anemia [16].
Additionally, retention in pre-ART care was higher in patients co-infected with tuberculosis [12,
14].

Lastly, two studies showed that the introduction of free cotrimoxazole increased retention in pre-
ART care in Kenya [17] and Nigeria [22]. In Nigeria, in addition to the provision of free
cotrimoxazole, the intervention package was also composed of synchronized pharmacy and
laboratory appointments, task-shifting to nurse and data-clerks, same-day CD4 monitoring and
receipt of results and integrated clinics [22].

Discussion

Although many HIV-infected adults are deemed to be lost to follow-up before reaching ART
eligibility, little research has been published on retention in HIV care prior to ART eligibility;
indeed, only 12 studies were included in this review over a 12-year period. Definitions of
retention in pre-ART care varied across settings and healthcare systems, thus making the
comparison between studies challenging. Nevertheless, reported rates of retention in pre-ART
care were consistently low; this was especially the case among pregnant women [13] and in West
Africa (Guinea-Bissau) [16]. Only three studies reported a retention rate >75% [15, 17, 20].

Clouse et al [13] observed that retention in pre-ART care was much higher during pregnancy
compared to the post-delivery period, and especially in women not-yet eligible for ART,
concluding that “among HIV-positive pregnant women, the challenge is to ensure that HIV care
extends beyond the period of pregnancy and continues for the lifetime of the mothers™ [13]. High
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loss-to-follow-up rates within prevention of mother-to-child-transmission of HIV (PMTCT)
programs have been consistently reported, regardless of the WHO recommendation (Option A or
B) as shown in a meta-analysis [24] and also under the more recent Option B+ as found in
Malawi [25].

As noted by several authors [13, 14, 18, 21], misclassification of care transfers, incorrectly
considered as failures to continue care, may have led to underestimate the rates of retention in
HIV care. This may be particularly the case in the study conducted in Guinea-Bissau, where
many people worked outside the city of Bissau during the crop season [16]. Indeed, patients not
retained in the study clinic may have continued HIV care elsewhere without informing their
doctor or nurse. Only one study tried to account for this concern, using a tracking method to
establish the updated status of a random sample of patients not retained in the initial study clinic
setting [20]. Once the vital status of people who were firstly considered as lost-to-follow-up was
verified, the authors estimated a corrected rate of retention in pre-ART care of 90%, much higher
than the uncorrected estimate of 70%.

This literature review confirms that retention in HIV care prior to ART eligibility is lower in
younger individuals [12, 14, 16-19, 21, 23] and in men [12, 14, 19], as it has been already
reported in previous literature reviews exploring retention in HIV care overall [3, 26]. Some
papers included in our review also suggest that biological and clinical factors are associated with
retention in pre-ART care. Indeed, it was shown that patients who are co-infected with
tuberculosis [12, 14], those who have anemia [16] or those with low CD4 count [12, 19] are
more likely to be retained in pre-ART care than patients without these characteristics. These
results suggest that it is important for programs to focus attention during pre-ART care on
younger individuals, men in general, and also on individuals with less advanced HIV disease,
who may feel healthier. While tuberculosis co-infection [27] and anemia [28] are HIV-related
diseases, the association between these complications and retention in pre-ART care is only
supported by limited evidence so far and needs to be further explored.

This literature review highlights several gaps in knowledge on retention in care prior to ART
eligibility. First, 10 of the 12 studies identified were conducted in Eastern and Southern Africa;
reports from West Africa where healthcare systems have been described as less efficient, are
lacking. Second, three of these studies reported that, among patients with a second CD4
measurement, about 70% of individuals were still not ART-eligible at that time [14, 19, 21].
However, only one paper focused on retention in pre-ART care beyond the second CD4
measurement [15] and three others reported retention regardless of the number of CD4
measurements [12, 20, 22]. As the consensus is that individuals should be diagnosed as early as
possible in the course of HIV infection before becoming eligible for ART [11], and bearing in
mind that the CD4 threshold for ART initiation has been recently enlarged [10], the period
between HIV diagnosis and ART initiation is a critical one for optimizing the care plan. Longer-
term retention in pre-ART care, i.e. up to ART eligibility should thus be further documented.
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Thirdly, further methods such as tracking by peer educators and use of mobile technologies
could contribute to better retention and more correct estimations of retention [20], accounting for
people who are retained in care in the overall health system, but outside a given study clinic.
Lastly, the 12 studies included in our review showed that retention in pre-ART care was
associated with socio-demographic and clinical individual factors. However, the role of
programmatic and logistic factors (such as time/distance to clinic, waiting time in clinic, costs for
transportation or looking after the children) was very rarely studied, as well as perceptions on
HIV care at individual and community levels. And yet, as discussed by Boyles et al [8], reasons
for low retention in pre-ART care may include the lack of availability of comprehensive HIV
care services and the perception that ART is only necessary in individuals who become sick,
suggesting that these factors should be further explored as potential barriers to pre-ART care.

The results of our review highlight the urgent need to continue designing and evaluating
interventions aimed at improving retention in HIV care, especially for people not-yet eligible for
ART. To date, several interventions have targeted the improvement of ART adherence, e.g.
reminder services (such as mobile phones, text messaging and diary cards) [29, 30] and treatment
supporters [30]. These interventions should now be adapted for improving retention in pre-ART
care too. Some interventions such as CD4 point-of-care [31] and involvement of community
health care workers and peers counsellors [32] have already been shown to improve retention in
pre-ART care but are insufficiently used. A combination of different interventions [32, 33],
adapted to the setting will most often be necessary in helping the majority of people to remain in
care up to ART initiation.

A limitation of this review is that we only found a few number of published studies exploring
retention in HIV care prior to ART eligibility. Although we aimed to conduct an exhaustive
review of published literature, we cannot exclude that we missed some that did not correspond to
our search equation; however, we have searched three different and large databases and enlarged
our search to HIV conferences abstracts. Another limitation was that definition of retention in
HIV care prior to ART eligibility substantially varied across the studies reviewed, making it
challenging to compile and compare the retention rates reported in the various studies.
Considering the small number of studies included and the non-standardized definitions of
retention in HIV care prior to ART eligibility, we could not conduct a meta-analysis. Finally, the
generalizability of these findings need to be done with caution; indeed, it is possible that only
HIV programmes with better resources have analysed and published their data.

In conclusion, this literature reviews shows that, as more and more subjects are offered HIV
testing earlier in the course of HIV infection and as ART eligibility criteria are enlarged over
time, rates of retention in pre-ART care remain insufficient. Large-scale community randomized
trials are currently evaluating the effectiveness of universal test and treat interventions, where
ART initiation is initiated immediately after HIV testing, regardless of immunological or clinical
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criteria [34, 35]. Such an approach would a priori solve the issue of pre-ART care and a recent
report has shown good feasibility and acceptability in rural South Africa [36]. However, even if
test and treat strategies are shown to be effective in reducing HIV incidence at population levels,
the timeframe until their large-scale implementation is unclear. Thus in the medium-term, pre-
ART care does remain a challenge for health care systems and societies and deserves further
consideration in sub-Saharan Africa. Longitudinal follow-up of newly HIV-diagnosed
individuals tested under various circumstances would contribute to better characterize and
understand attrition for those not yet eligible to ART in order to better guide local HIV care
programs. Finally, innovative support interventions, home or clinic-based, will need to be
evaluated on their capacity to retain this population in comprehensive HIV care services up to
ART initiation and thus prepare them better to life-long ART and case management.

3162 words, 2 tables and 3 figures

10

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq palosloid 1senb Ag 202 ‘6T IMdy uo /wod g uadolwg//:dny wouy papeojumod "GTOZ aunf 72 Uo /26900-7T0Z-uadolwa/9gTT 0T Sse paysiignd 1siy :uado NG


http://bmjopen.bmj.com/

Page 11 of 25

©CoO~NOUITA,WNPE

BMJ Open

Contributorship statement
Conceived and designed the review: MP, JOG, RDS. Analyzed the data: MP. Wrote the paper:
MP, RDS, JOG, FD.

Competing interests
The authors have no competing interest to declare.

Acknowledgements and funding
The authors would like to thank Evelyne Mouillet and Coralie Thore from ISPED, Bordeaux
University for their help in the electronic database researches.

Funding: M¢élanie Plazy is supported by a PhD fellowship of the French National Agency for
AIDS Research (ANRS).

Data sharing
No additional data available.

11

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

ybuAdoo Aq pajoslold 1senb Ag 120z ‘6T IHdy uo /wod fwg uadolway/:dny woly pspeojumod "STOZ Sunt ¥ Uo /26900-7T02-uadolwa/9eTT 0T Se paysiignd 1siiy :uado [INg


http://bmjopen.bmj.com/

©CoOoO~NOUTA,WNPE

BMJ Open

References

1. UNAIDS. Global report: UNAIDS report on the global AIDS epidemic. 2013. Available from:
http://www.unaids.org/en/media/unaids/contentassets/documents/epidemiology/2013/gr2013/UNAIDS_G
lobal_Report 2013 _en.pdf. [Access date: 07/07/2014]

2. Kranzer K, Govindasamy D, Ford N, Johnston V, Lawn SD. Quantifying and addressing losses
along the continuum of care for people living with HIV infection in sub-Saharan Africa: a systematic
review. J Int AIDS Soc. 2012;15(2):17383.

3. Mugglin C, Estill J, Wandeler G, Bender N, Egger M, Gsponer T, et al. Loss to programme
between HIV diagnosis and initiation of antiretroviral therapy in sub-Saharan Africa: systematic review
and meta-analysis. Trop Med Int Health. 2012;17(12):1509-20.

4. Rosen S, Fox MP. Retention in HIV care between testing and treatment in sub-Saharan Africa: a
systematic review. PLoS Med. 2011;8(7):¢1001056.
5. Feldacker C, Johnson D, Hosseinipour M, Phiri S, Tweya H. Who starts? Factors associated with

starting antiretroviral therapy among eligible patients in two, public HIV clinics in Lilongwe, Malawi.
PloS One. 2012;7(11):e50871.

6. Plazy M, Dray-Spira R, Orne-Gliemann J, Dabis F, Newell ML. Continuum in HIV care from
entry to ART initiation in rural KwaZulu-Natal, South Africa. Trop Med Int Health. 2014;19(6):680-9.

7. Lawn SD, Harries AD, Anglaret X, Myer L, Wood R. Early mortality among adults accessing
antiretroviral treatment programmes in sub-Saharan Africa. AIDS. 2008;22(15):1897-908.

8. Boyles T, Wilkinson L. How should we care for patients who are not yet eligible for ART? South
Afr J HIV Med. 2011;12(4):11-3.

9. WHO, UNICEF, UNAIDS. Global update on HIV treatment 2013: Results, impact and
opportunities. 2013. Available from:
http://www.who.int/hiv/pub/progressreports/update2013/en/index.html. [Access date: 07/07/2014]

10. WHO. Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV
infection: recommendations for a public health approach. 2013. Available from:
http://apps.who.int/iris/bitstream/10665/85321/1/9789241505727 eng.pdf. [Access date: 07/07/2014]

11. WHO. Service delivery approaches to HIV testing and counselling (HTC): a strategic HTC

programme framework. 2012. Available from:
http://apps.who.int/iris/bitstream/10665/75206/1/9789241593877 eng.pdf. [Access date: 07/07/2014]

12. Bastard M, Nicolay N, Szumilin E, Balkan S, Poulet E, Pujades-Rodriguez M. Adults receiving
HIV care before the start of antiretroviral therapy in sub-Saharan Africa: patient outcomes and associated
risk factors. J Acquir Immune Defic Syndr. 2013;64(5):455-63.

13. Clouse K, Pettifor A, Shearer K, Maskew M, Bassett J, Larson B, et al. Loss to follow-up before
and after delivery among women testing HIV positive during pregnancy in Johannesburg, South Africa.
Trop Med Int Health. 2013;18(4):451-60.

14. Clouse K, Pettifor AE, Maskew M, Bassett J, Van Rie A, Behets F, et al. Patient retention from
HIV diagnosis through one year on antiretroviral therapy at a primary health care clinic in Johannesburg,
South Africa. J Acquir Immune Defic Syndr. 2013;62(2):€39-46.

15. Hassan AS, Fielding KL, Thuo NM, Nabwera HM, Sanders EJ, Berkley JA. Early loss to follow-
up of recently diagnosed HIV-infected adults from routine pre-ART care in a rural district hospital in
Kenya: a cohort study. Trop Med Int Health. 2012;17(1):82-93.

12

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 25

yBuAdoo Aq palosloid 1senb Ag 20z ‘6T Mdy uo /wod g uadolwg//:dny wouy papeojumoq "GTOZ Sunf 2 Uo /26900-7T0Z-uadolwa/9gTT 0T se paysiignd 1siy :uado NG


http://bmjopen.bmj.com/

Page 13 of 25

©CoO~NOUITA,WNPE

BMJ Open

16. Honge BL, Jespersen S, Nordentoft PB, Medina C, da Silva D, da Silva ZJ, et al. Loss to follow-
up occurs at all stages in the diagnostic and follow-up period among HIV-infected patients in Guinea-
Bissau: a 7-year retrospective cohort study. BMJ Open. 2013;3(10):¢003499.

17. Kohler PK, Chung MH, McGrath CJ, Benki-Nugent SF, Thiga JW, John-Stewart GC.
Implementation of free cotrimoxazole prophylaxis improves clinic retention among antiretroviral therapy-
ineligible clients in Kenya. AIDS. 2011;25(13):1657-61.

18. Kranzer K, Zeinecker J, Ginsberg P, Orrell C, Kalawe NN, Lawn SD, et al. Linkage to HIV care
and antiretroviral therapy in Cape Town, South Africa. PloS One. 2010;5(11):e13801.

19. Lessells RJ, Mutevedzi PC, Cooke GS, Newell ML. Retention in HIV care for individuals not yet
eligible for antiretroviral therapy: rural KwaZulu-Natal, South Africa. J Acquir Immune Defic Syndr.
2011;56(3):e79-86.

20. Namusobya J, Semitala FC, Amanyire G, Kabami J, Chamie G, Bogere J, et al. High retention in
care among HIV-infected patients entering care with CD4 levels >350 cells/muL under routine program
conditions in Uganda. Clin Infect Dis. 2013;57(9):1343-50.

21. Pati R, Lahuerta M, Elul B, Okamura M, Alvim MF, Schackman B, et al. Factors associated with
loss to clinic among HIV patients not yet known to be eligible for antiretroviral therapy (ART) in
Mozambique. J Int AIDS Soc. 2013;16:18490.

22. Nwuba C, Livinus I, Okoye M, Nwokedi N, Giwa O, Omoloja A. Retention of pre-ART clients in
care: impact of stage specific interventions. 7th IAS conference on HIV pathogenesis, treatment and
prevention; 30 June - 3 July 2013; Kuala Lumpur, Malaysia,2013.

23. Sialubanje C, Miyano S, Chipeta V, Ngalande E, Ntentabunga B, Ishikawa N, et al. Successfully
enrolled in HIV care but not linked to timely treatment: poor retention and monitoring of pre-ART
patients who are not yet eligible for antiretroviral therapy. 16th International Conference on AIDS &
STIs in Africa; 4-8 December 2011; Addis Ababa, Ethiopia,2011.

24. Wettstein C, Mugglin C, Egger M, Blaser N, Vizcaya LS, Estill J, et al. Missed opportunities to
prevent mother-to-child-transmission: systematic review and meta-analysis. AIDS. 2012;26(18):2361-73.
25. Tenthani L, Haas AD, Tweya H, Jahn A, van Oosterhout JJ, Chimbwandira F, et al. Retention in
care under universal antiretroviral therapy for HIV-infected pregnant and breastfeeding women (‘Option
B+') in Malawi. AIDS. 2014;28(4):589-98.

26. Govindasamy D, Ford N, Kranzer K. Risk factors, barriers and facilitators for linkage to
antiretroviral therapy care: a systematic review. AIDS. 2012;26(16):2059-67.

27. UNAIDS. Global report: UNAIDS report on the global AIDS epidemic 2013. 2013. Available
from:
http://www.unaids.org/en/media/unaids/contentassets/documents/epidemiology/2013/gr2013/UNAIDS G
lobal Report 2013 _en.pdf. [Access date: 07/07/2014]

28. Volberding PA, Levine AM, Dieterich D, Mildvan D, Mitsuyasu R, Saag M. Anemia in HIV
infection: clinical impact and evidence-based management strategies. Clin Infect Dis. 2004;38(10):1454-
63.

209. Horvath T, Azman H, Kennedy GE, Rutherford GW. Mobile phone text messaging for promoting
adherence to antiretroviral therapy in patients with HIV infection. Cochrane Database Syst Rev.
2012;3:CD009756.

30. Barnighausen T, Chaiyachati K, Chimbindi N, Peoples A, Haberer J, Newell ML. Interventions to
increase antiretroviral adherence in sub-Saharan Africa: a systematic review of evaluation studies. Lancet
Infect Dis. 2011;11(12):942-51.

13

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

ybuAdoo Aq pajoslold 1senb Ag 120z ‘6T IHdy uo /wod fwg uadolwigy/:dny woly pspeojumod "STOZ SuNnf ¥ Uo /26900-7T02-uadolwa/9eTT 0T Se paysiignd 1siiy :uado [INg


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

31. Wynberg E, Cooke G, Shroufi A, Reid SD, Ford N. Impact of point-of-care CD4 testing on
linkage to HIV care: a systematic review. J Int AIDS Soc. 2014;17(1):18809.

32. Mwai GW, Mburu G, Torpey K, Frost P, Ford N, Seeley J. Role and outcomes of community
health workers in HIV care in sub-Saharan Africa: a systematic review. J Int AIDS Soc.
2013;16(1):18586.

33. Larson BA, Schnippel K, Brennan A, Long L, Xulu T, Maotoe T, et al. Same-Day CD4 Testing
to Improve Uptake of HIV Care and Treatment in South Africa: Point-of-Care Is Not Enough. AIDS Res
Treat. 2013;2013:941493.

34. Iwuji CC, Orne-Gliemann J, Tanser F, Boyer S, Lessells RJ, Lert F, et al. Evaluation of the
impact of immediate versus WHO recommendations-guided antiretroviral therapy initiation on HIV
incidence: the ANRS 12249 TasP (Treatment as Prevention) trial in Hlabisa sub-district, KwaZulu-Natal,
South Africa: study protocol for a cluster randomised controlled trial. Trials. 2013;14:230.

35. Hayes R, Ayles H, Beyers N, Sabapathy K, Floyd S, Shanaube K, et al. HPTN 071 (PopART):
rationale and design of a cluster-randomised trial of the population impact of an HIV combination
prevention intervention including universal testing and treatment - a study protocol for a cluster
randomised trial. Trials. 2014;15:57.

36. Iwuji C, Orne-Gliemann J, Tanser F, Thiébaut R, Larmarange J, Okesola N, et al. Feasibility and
acceptability of an antiretroviral treatment as prevention (TasP) intervention in rural South Africa: results
from the ANRS 12249 TasP cluster-randomised trial. 20th International AIDS Conference, Melbourne;
20-25 July 2014. Abstract WEACO105LB.

14

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 25

ybuAdoo Aq pajoslold 1senb Ag 120z ‘6T IHdy uo /wod fwg uadolway/:dny woly pspeojumod "STOZ Sunt ¥ Uo /26900-7T02-uadolwa/9eTT 0T Se paysiignd 1siiy :uado [INg


http://bmjopen.bmj.com/

Page 15 of 25 BMJ Open
1
2
2 Table 1. Characteristics of the 12 sub-Saharan Africa studies included in the review of retention in HIV care prior to
5 antiretroviral therapy (ART) eligibility
6
[
. Overall Population size
g Country Year of the Urban/ Programmatic ART eligibility criteria Population population size prior to ART
(Reference) study Rural context . s e
10 in pre-ART care eligibility
11 PAPERS
1R enya, Malawi, 2004-2011 Ruraland HIV Until January 2007: CD4 <200 >15 years old N =55,789 N=10,314
18 ganda [12] urban programmes or WHO stage IV
14 supported by a  Since January 2007: CD4 <200
ig NGO or WHO stage II/IV
17 Since March 2010: CD4 <350 or
18 WHO stage [II/TV
;gouth Africa [13] 2010-2011 Urban Clinic operated CD4 <350 Pregnant women >18 N=271 N=112
21 by a NGO years old
23outh Africa [14] 2010-2011 Urban Clinic operated CD4 <350 Non pregnant adult >18 N = 842 N=155
23 by a NGO years old
24
2Renya [15] 2008-2010 Rural Public health CD4 <200 OR WHO stage [II/IV ~ >15 years old and with N =530 N =530
26 care institution  OR no CD4 count and WHO HIV diagnosis <3
27 staging at baseline months before
38 registration in care
3§luinea—Bissau [16] 2005-2012 Urban National Undefined >16 years old N =484 N =484
31 hospital
qKenya [17] 2005-2007 Urban Clinic CD4 <250 or WHO stage III/IV  Not clear N=1,024 N=1,024
33 supported by a
34 NGO
3South Africa [18] 2004-2009 Peri- Public clinic CD4 <200 >18 years old N =419 N=419
36 urban
3%outh Africa [19] 2007-2008 Rural Public HIV CD4 <200 >16 years old N=4,223 N=4,7223
38 programme
3§/Iozambique [21] 2005-2009 Rural and National ART  WHO stage [V OR WHO stage >15 years old N=17,598 N=12,992
32 urban programme [T and CD4 <350 OR CD4 <200
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44 15
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N=6,473
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5
gNigeria [22]
9

1@ambia [23]
11

2009-2012 Urban Unknown CD4 <350

2009-2010 Rural and District hospital CD4 <250 OR WHO stage
urban VIV

>18 years old

>15 years old

N=414

N =145

N=191

N =145

12
13
14
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19
20
21
22
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25
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Table 2. Retention in pre-ART care among patients who are not-yet eligible for antiretroviral therapy (ART). Twelve studies
in sub-Saharan Africa.

Consideration of Factors investigated

Period when

©COoO~NOUITA,WNPE

Country . Definition of Retention time Rate of deaths and Factors associated with but not associated
retention was ; . . s . . ..

lc{reference) studied retention point retention transfers for retention in pre-ART care with retention in
11 calculating the rate pre-ART care
1PAPERS
IRenya, From enrolment Having missed an Median: 18.4 months  68-4% Deaths excluded Being old, female gender,
Malawi, in the HIV appointment for (IQR*=8-5-32-2) Transfers excluded BMI >18.5, low CD4 cell
18ganda [12] programtoend  more than 6 months when reported count, being diagnosed with
16 of the study TB, entry in VCT or
17 regardless of the PMTCT vs in or outpatient
ig number of CD4 services or medical referral,
20 measurements not eligible for ART at
21 enrollment
22
oSouth Africa Between the I Receiving arepeat 12 months 23:2% Transfers excluded
A4 3] and the 2" CD4  CD4 count after when reported
25 measurements delivery No deaths reported
26
2outh Africa Between the 1" Receiving a second 12 months 57-4% Transfers excluded >30 years old, female Nationality, being
28 4] and the 2" CD4  CD4 test within when reported gender, receiving a TB employed, CD4 cell
29 measurements one year after the Deaths not excluded  treatment count
30 first CD4 staging
31
ggenya [15] Between the 1" Not being more Undefined 81:9% Deaths excluded Living <5km from the main ~ Gender, age, entry
34 and the 2" CD4  than 60 days late Transfers excluded road, Not being single point in care,
35 measurements for the scheduled when reported religion, education
36 appointment level, season,
37 population density,
38 WHO staging, BMI
39
40 After the 2™ Not being more Undefined 63-2% Deaths excluded Low education level, living  Gender, age, marital
4l CD4 than 60 days late Transfers excluded <5km from the main road, status, entry point,
jé measurement for the scheduled when reported wet season religion, population
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1
2
3 appointment after density, WHO
g the second visit staging, BMI, CD4,
6 Hb
;Guinea- Between the 1*  Being less than one  Median: 147 days 27-2% Deaths excluded >30 years old, having Sex, BMI, marital
oBissau [16] and the 2" CD4  month late for the (IQR*=7-653) Transfers excluded anemia, attending school, status, religion
10 measurements scheduled when reported being infected by HIV-1 (vs
11 appointment HIV-2)
12
Renya [17] Undefined Returning to clinic 12 months 75:5% Transferred excluded Being older, high BMI, Sex, TB status,
14 less than 30 days when reported enrolled after free baseline CD4 count
15 after the next Deaths not cotrimoxazole provision
16 scheduled systematically taken
ig pharrpacy or clinic into account
19 appointment
;gouth Africa Between the 1"  Having a repeat Undefined 46-3% Undefined >30 years old Sex, year of HIV test
28] and the 2" CD4  CD4 count before
23 measurements 2009
24
2South Africa Between the 1 Repeating CD4 13 months 44-9% No exclusion of Female gender, >25 years
289] and the 2" CD4  count within 13 deaths and transfers ~ old, <350 CD4 cells/pL, not
217 measurements months of the out-migrant, not full-time
28 initial test employed, not living in a
29 household size >10
30

ozambique Undefined Having less 12 12 months 37-6% Transfers and deaths ~ Non-pregnant female, >25 Marital status,

1] months elapsed excluded years old, having at least number of children,
34 since the last finished primary school, socio-economic
35 documented clinic weight >56kg, no WHO status, CD4 count,
36 visit stage I
37
Jgganda [20] From enrolment Having seen an 30 months 88-2% Using of a weighing  High income, employment, Age, sex, CD4 level,
39 in the HIV HIV provider in the method for high weight, urban setting education level,
40 programtoend 6 months before the correcting the rate, marital status,
j; of the study interview taking into account calendar date at
43
44 18
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1

2

2 regardless of the all outcomes enrollment

5 number of CD4 (transfers, deaths)

6 measurements after tracking

7

gCONFERENCE ABSTRACTS

oNigeria [22]  From enrolment No clinic Undefined 52-8% No exclusion Intervention package:

10 in the HIV appointment provision of free

11 programto end  missed for three cotrimoxazole prophylaxis,

12 of the study consecutive times harmonized pharmacy and

13 regardless of the laboratory appointments,

14 number of CD4 task-shifting to nurses and

15 measurements data-clerks, same-day CD4

i? monitoring and receipt of

18 results, integrated clinic

19 services

20 . . . . .
o4ambia [23]  From enrolment  No fail to return for 12 months 51% No détail provided >30 years old, >20 km from  Gender, marital
22 in the HIV an appointment on the hospital status, education
23 programtoend  two and more level, monthly
24 of the study occasion outcome, partner’s
25 regardless of the HIV status, WHO
26 number of CD4 clinical stage, CD4
% measurements cell count

gg *IQR: Interquartile Range

31 BMI: body mass index, Hb: hemoglobin, PMTCT: prevention of mother-to-child transmission of HIV, TB: tuberculosis, VCT:

gé voluntary counseling and testing

34 LTFU: Loss to Follow Up.

35

36

37

38
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40

41

42

43
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Figure 1. Search strategy for the systematic literature review on retention in HIV care in
sub-Saharan Africa. January 2014.

Figure 2. Flow chart of literature search on retention in HIV care prior to antiretroviral
therapy (ART) eligibility in sub-Saharan Africa. January 2014.

Figure 3. Rates of retention in HIV care prior to antiretroviral therapy (ART) eligibility in
sub-Saharan Africa. Twelve studies in sub-Saharan Africa. Bubble size proportional to
population size.
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1
2
3
4
6
7
9
10
1 1 Medline/Pubmed
v retention ub-Saharan Africa “Burundi “Djibouti” OR “Eritrea” OR
12 ((hiv AND AND ("'Sub-Sah ifrica” OR “B; di” OR “Dj
“Ethiopia” OR “Kenya” OR “Rwanda” OR “Somalia” OR “Sudan” OR “Tanzania” OR “Uganda”
13 OR “Cameroon” OR "Central African Republic" OR “Chad” OR “Congo” OR "Democratic Republic
14 of the Congo” OR "Equatorial Guinea" OR "Gabon" OR "Angola" OR "Botswana" OR "Lesotho” OR
"Malawi" OR "Mozambique" OR "Namibia" OR "South Africa” OR "Swaziland" OR "Zambia" OR
15 "Zimbabwe" OR "Benin" OR "Burkina Faso" OR "Cape Verde" OR "Cote d'Ivoire" OR "Gambia" OR
16 "Ghana" OR "Guinea" OR "Guinea Bissau" OR "Liberia” OR "Mali" OR "Mauritania" OR "Niger"
17 OR "Nigeria"” OR "Senegal” OR "Sierra Leone" OR "Togo")) AND ("2002"{PDAT] : "2014"[PDAT]))
18 Scopus
TITLE-ABS-KEY(HIV) AND TITLE-ABS-KEY(retention) AND TITLE-ABS-KEY({sub-Saharan
19 Africa} OR {Burundi} OR {Djibouti} OR {Eritrea} OR {Ethiopia} OR {Kenya} OR {Rwanda} OR
20 {Somalia} OR {Sudan} OR {Tanzania} OR {Uganda} OR {Cameroon} OR {Central African Republic}
OR {Chad} OR {Congo} OR {Democratic Republic of Congo} OR {Equatorial Guinea} OR {Gabon}
21 OR {Angola} OR {Botswana} OR {Lesotho} OR {Malawi} OR {Mozambique} OR {Namibia} OR
22 {South Africa} OR {Swaziland} OR {Zambia} OR {Zimbabwe} OR {Benin} OR {Burkina Faso} OR
{Cape Verde} OR {Cote d'Ivoire} OR {Gambia} OR {Ghana} OR {Guinea} OR {Guinea-bissau} OR
23 Liberia} OR {Mali} OR {Mauritania} OR {Niger} OR {Nigeria} OR {Senegal} OR {Sierra Leone,
8 '8 8
24 OR {Togo}) AND PUBYEAR > 2002
25 Web of Sciences
26 TOPIC: (hiv AND retention AND (“sub-Saharan Africa” OR “Burundi” OR “Djibouti” OR
“Eritrea” OR “Ethiopia” OR “Kenya” OR “Rwanda” OR “Somalia” OR “Sudan” OR “Tanzania”
27 OR “Uganda” OR “Cameroon” OR "Central African Republic” OR “Chad” OR “Congo” OR
28 "Democratic Republic of the Congo” OR "Equatorial Guinea” OR “Gabon” OR “Angola” OR
“Botswana” OR “Lesotho” OR “Malawi” OR “Mozambique” OR “Namibia” OR "South Africa” OR
29 “Swaziland” OR “Zambia” OR “Zimbabwe” OR “Benin” OR “Burkina Faso” OR "Cape Verde" OR
30 "Cote d'Ivoire” OR “Gambia” OR “Ghana” OR “Guinea” OR “Guinea-bissau” OR “Liberia” OR
“Mali” OR “Mauritania” OR “Niger” OR “Nigeria” OR “Senegal” OR "Sierra Leone” OR
3 1 “Togo”)) AND YEAR PUBLISHED: (2002-2014)
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47 Figure 1. Search strategy for the systematic literature review on retention in HIV care in sub-Saharan Africa.
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635 references identified from
electronic database search
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program abstracts screened in tracks and
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144 duplicates excluded

491 titles and abstracts screened

472 papers excluded

- Studies on HIV co-infections / morbidities (n=37)

- HIV paper not on linkage/retention (n=142)
-Modelling or methodological papers not reporting
previously unpublished patient data (n=104)

- Studies outside sub-Saharan Africa (n=14)

- Specific population (n=46)

- Qualitative or cost-effectiveness studies (n=22)
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S abstracts reported quantitative
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prior to ART eligibility 10 papers included
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3 duplicated abstracts excluded
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after excluding duplicates between
conferences abstracts and papers

Figure 2. Flow chart of literature search on retention in HIV care prior to antiretroviral therapy (ART)
eligibility in sub-Saharan Africa. January 2014,
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Abstract [240 words]

Objective. We aimed at summarizing rates and factors associated with retention in HIV care
prior to antiretroviral treatment (ART) eligibility in sub-Saharan Africa.

Design. We conducted a systematic literature review (2002 to 2014). We searched
Medline/Pubmed, Scopus and Web of Science as well as conferences proceedings. We included
all original research studies published in peer-reviewed journals, which used quantitative
indicators of retention in care prior to ART eligibility.

Participants. People not yet eligible for ART.

Primary and secondary outcomes. Rate of retention in HIV care prior to ART eligibility and
associated factors.

Results. Ten papers and two abstracts were included. Most studies were conducted in Southern
and Eastern Africa between 2004 and 2011 and reported retention rates in pre-ART care up to
the second CD4 measurement. Definition of retention in HIV care prior to ART eligibility
differed substantially across studies. Retention rates ranged between 23 and 88% based on series
ranging from 112 to 10,314 individuals; retention was higher in women, individuals aged >25
years, those with low CD4 count, high body mass index or co-infected with tuberculosis, and in
settings with free cotrimoxazole use.

Conclusions. Retention in HIV care prior to ART eligibility in sub-Saharan Africa has been
insufficiently described so far leaving major research gaps, especially regarding long-term
retention rates and socio-demographic, economic, clinical and programmatic logistic
determinants. The prospective follow-up of newly diagnosed individuals is required to better
evaluate attrition prior to ART eligibility among HIV-infected people.

Key words: HIV; Continuity of Patient Care; Adults; Treatment eligibility; Africa South of
Sahara; Review.
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Article summary

This literature review is one of the first summarizing the scientific knowledge on
retention in care (including definitions, rates and factors associated) prior to ART
eligibility among adults in sub-Saharan Africa.

It is based on a systematic screening of the published literature in three large databases as
well as of HIV conferences proceedings.

Few studies were included according to our inclusion criteria. Although we aimed to
conduct an exhaustive review of the published literature, we cannot exclude that we
missed some that did not correspond to our search equation.

Also considering that the definitions of retention in HIV care prior to ART eligibility
varied substantially, we decided not to conduct a meta-analysis.
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Introduction

In 2012, it was estimated that 22.1 million of adults were living with HIV in sub-Saharan Africa
of whom 1.4 million were newly infected [1]. To prevent HIV transmission and help those who
live with HIV access care and treatment in due time, the consensus today is that individuals
should be diagnosed as early as possible in the course of HIV infection, that is to say before
eligibility criteria for antiretroviral therapy (ART) initiation are met. Once an individual is
diagnosed HIV-positive, there are several steps up to ART initiation, known as the HIV cascade
[2-4]: 1/ from HIV diagnosis to linkage to HIV care, ii/ from linkage to HIV care to ART
eligibility, i1/ from ART eligibility to ART initiation. Continuum in HIV care through these
different steps is critical for individuals to receive adequate clinical and biological monitoring
and to initiate ART immediately upon becoming eligible in order to minimize early morbidity
and mortality. It has indeed been shown that people who engaged in HIV care prior to eligibility
were more likely to initiate and remain on ART than those entering in care when already eligible
[5, 6], and that the risk of mortality was reduced if ART was initiated early enough in the course
of HIV infection [7]. Finally, being in pre-ART care for more than six months was significantly
associated with reduced rates of mortality and loss-to-follow-up after starting ART [8].

In sub-Saharan Africa, many people are lost to follow-up between HIV diagnosis and ART
initiation and these individuals are thus at risk of delayed ART initiation [9]. Although the 2013
World Health Organization (WHO) recommendations for initiating ART reduce the length of
time before reaching ART eligibility [10], ART eligibility criteria in most of African countries
are based on a CD4 <350 cells/uL threshold, and it will probably take time for these countries to
expand their ART eligibility criteria and translate the WHO recommendation into practice. In the
evolving context where many interventions are developed, evaluated and implemented with the
aim of increasing the uptake of HIV testing among people early in the course of HIV infection
[11], retention in care prior to ART eligibility is a key issue that needs to be better understood.

Three literature reviews have been conducted on HIV care prior to ART initiation in the recent
years [2-4], but they mostly focused on linkage to care and provided very little information on
retention in HIV care prior to ART eligibility as well as on risk factors for retention. In this
paper, we have thus focused on this second step of the HIV cascade. We specifically aimed at
summarizing the scientific knowledge on retention in care prior to ART eligibility (definition,
rates and risk factors) among adults in sub-Saharan Africa.

Methods
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Data source and search strategy

We conducted a systematic literature review on retention in HIV care prior to ART eligibility in
sub-Saharan Africa searching Medline/Pubmed, Scopus (which contains Embase references) and
Web of Science until January 21st, 2014. This review of published literature was conducted
using a research equation combining these following free text words: HIV, retention, and a list of
all the African countries (except Maghreb) (Figure 1'). In addition, we also screened the
abstracts of three major HIV conferences (CROI, IAS and ICASA) that took place between 2011
and 2013.

Eligibility criteria and study selection

We included all original research studies published in peer-reviewed journals between January 1,
2002 and January 21st, 2014 and that used quantitative indicators of retention in HIV care prior
to ART eligibility. We first excluded papers from title and abstract screening, if i/ the major
subject was not HIV, ii/ papers did not focus on linkage or retention in HIV care, iii/ papers were
not original studies or were modelling studies or methodological papers without original data, iv/
papers were focused on a specific population such as children, adolescents, men who have sex
with men, sex workers and migrants, v/ studies took place outside sub-Saharan Africa, vi/ reports
were based only on qualitative indicators, vii/ papers were focused on post-ART retention, viii/
papers focused only on linkage to HIV or ART initiation. We did not specify any language
restriction. After reading full-text papers, we secondarily excluded papers that did not report
explicitly on retention in care prior to ART eligibility or if the definition of retention was not
specified. We did not apply any specific quality criteria to the assessment beyond the strict
reference selection criteria. For conferences proceedings, we first selected the tracks and sessions
where the topic corresponded to our literature review. Selection was then carried out after
systematic abstract screening. Authors of the papers and abstracts included were systematically
contacted in case of missing information. The choice of inclusion criteria and the selection of
references involved all the members of the research team. Only one researcher then reviewed the
paper contents and abstracted the data.

Parameters of interest

For each study included, we report definition and rate of retention in care prior to ART eligibility
and we present cumulative incidence rates of retention at different time points. These rates are
displayed in a bubble graph taking into account population size for each study. We distinguish
between retention documented between the first and the second CD4 measurement or after the
second measurement, and describe how deaths and transfers were considered for estimating the
retention rate. We also indicate the follow-up duration considered when measuring the retention
rate. Finally, we present factors associated with retention in pre-ART care when they were
reported in multivariable analysis. These factors did not necessarily focus only on retention in
care prior to ART eligibility as most papers considered global retention in pre-ART care,

! For the editor : This figure may alternatively be presented as an Appendix
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between HIV diagnosis to ART initiation; when this was the case, we distinguished between the
size of the overall population in pre-ART care and the size of the population not yet ART-
eligible. We did not report on associations when studies did not distinguish between factors
associated with retention in pre-ART care and post ART initiation.

Results

Paper selection

In total, 635 published references were identified through the search equation, of which 144 were
duplicates and 472 others were excluded based on title and abstract review (Figure 2). Of the 18
remaining references, we left out eight papers after reading the full-text. In addition, we also
identified five studies from the conference proceedings search; three of them were excluded
because duplicated with included papers. We thus included ten published studies and [12-21] two
abstracts [22, 23] in this review.

Studies characteristics

Table 1 summarizes the characteristics of the 12 studies selected. One of them was conducted in
three different countries; the 11 others were conducted in a single country. The majority of them
took place in Southern and Eastern Africa: South Africa for four reports [13, 14, 18, 19], Kenya
for three [12, 15, 17], Uganda for two [12, 20], and one each in Malawi [12], Mozambique [21],
and Zambia [23]; only two studies were conducted in West Africa, namely Nigeria [22] and
Guinea-Bissau [16]. All the studies were conducted between 2004 and 2012. Six of them were
conducted in urban or peri-urban settings [13, 14, 16-18, 22], two in rural settings [15, 19] and
four in both contexts [12, 20, 21, 23]. Populations included were all individuals aged more than
15 years old in four reports [12, 15, 21, 23], more than 16 years old in two [16, 19] or more than
18 years old in four [13, 14, 18, 20, 22]; one study focused on pregnant women older than 18
years old [13] and we did not have the information for the last one [17]. ART eligibility criteria
varied according to countries, and were based either on both CD4 cell count and WHO staging
[12, 15-17, 21, 23] or only on CD4 cell count [13, 14, 18-20, 22]. All these studies used data
collected in cohorts from either clinics with NGO support or public HIV programmes.

Retention in HIV care prior to ART eligibility
Table 2 and Figure 3 summarize the study findings.

Definition of retention in HIV care prior to ART eligibility

Criteria used for the definition of retention in HIV care prior to ART eligibility varied across the
12 studies and depended mostly on programmatic factors. The majority of studies reported
retention rates between the first and the second CD4 measurement [13-16, 18, 19], and only one
study explicitly reported a retention rate after the second CD4 measurement [15]. Other papers
reported retention rates in HIV care prior to ART eligibility from enrolment of patients in the
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HIV program to the end of the study regardless of the number of CD4 measurements [12, 20, 22,
23]. Almost all the studies did exclude death and/or transfers for studying retention in HIV care.
One study used a tracking method ascertaining the vital status of a subsample of patients lost to
follow-up for correcting the estimation of retention in HIV care prior to ART eligibility [20].

Rates of retention in HIV care prior to ART eligibility

The lowest crude rate of retention in HIV care prior to ART eligibility was observed in the study
focused on pregnant women (23%) [13], followed by the study conducted in West Africa (27%)
[16]; three other studies reported rates of retention lower than 50% [18, 19, 21]. The highest
crude rates of retention in HIV care prior to ART eligibility were observed in Kenya (82%) [15]
and in Uganda (88%) [20].

Factors associated with retention in pre-ART care

Retention in pre-ART care was mostly associated with individual factors, which varied
according to settings. Factors that were most consistently found associated with a higher
retention in pre-ART care included age above 25/30 years old compared to the younger ones [12,
14, 16-19, 21, 23] and female gender [12, 14, 19]. One study also showed that non-pregnant
women were more likely to be retained compared to men and pregnant women [21]. Also, in
Uganda, high income was significantly associated with better retention in pre-ART care [20].
Religion and nationality were investigated but not reported to be associated with retention in pre-
ART care.

Distance to clinic was studied in two settings and showed conflicting results: in Kenya, people
who lived <5 kilometers (versus >5 kilometers) away from the clinic were more likely to be
retained in pre-ART care [15] while in Zambia, people who lived <20 kilometers (versus >20
kilometers) from the clinic were more likely to be lost-to-follow-up [23]. Biological and clinical
factors were also associated with a higher retention in pre-ART care, including low CD4 cell
count [12, 19], high body mass index [12, 17], heavier weight [20, 21], and anemia [16].
Additionally, retention in pre-ART care was higher in patients co-infected with tuberculosis [12,
14].

Lastly, two studies showed that the introduction of free cotrimoxazole increased retention in pre-
ART care in Kenya [17] and Nigeria [22]. In Nigeria, in addition to the provision of free
cotrimoxazole, the intervention package was also composed of synchronized pharmacy and
laboratory appointments, task-shifting to nurse and data-clerks, same-day CD4 monitoring and
receipt of results and integrated clinics [22].

Discussion
Although many HIV-infected adults are deemed to be lost to follow-up before reaching ART

eligibility, little research has been published on retention in HIV care prior to ART eligibility;
indeed, only 12 studies were included in this review over a 12-year period. Definitions of
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retention in HIV care prior to ART eligibility varied across settings and healthcare systems, thus
making the comparison between studies challenging. Nevertheless, reported rates of retention in
HIV care prior to ART eligibility were consistently low; this was especially the case among
pregnant women [13] and in West Africa (Guinea-Bissau) [16]. Only three studies reported a
retention rate >75% [15, 17, 20].

Clouse et al [13] observed that retention in pre-ART care was much higher during pregnancy
compared to the post-delivery period, and especially in women not-yet eligible for ART,
concluding that “among HIV-positive pregnant women, the challenge is to ensure that HIV care
extends beyond the period of pregnancy and continues for the lifetime of the mothers” [13]. High
loss-to-follow-up rates within prevention of mother-to-child-transmission of HIV (PMTCT)
programs have been consistently reported, regardless of the WHO recommendation (Option A or
B) as shown in a meta-analysis [24] and also under the more recent Option B+ as found in
Malawi [25].

As noted by several authors [13, 14, 18, 21], misclassification of care transfers, incorrectly
considered as failures to continue care, may have led to underestimate the rates of retention in
HIV care. This may be particularly the case in the study conducted in Guinea-Bissau, where
many people worked outside the city of Bissau during the crop season [16]. Indeed, patients not
retained in the study clinic may have continued HIV care elsewhere without informing their
doctor or nurse. Only one study tried to account for this concern, using a tracking method to
establish the updated status of a random sample of patients not retained in the initial study clinic
setting [20]. Once the vital status of people who were firstly considered as lost-to-follow-up was
verified, the authors estimated a corrected rate of retention in HIV care prior to ART eligibility
of 90%, much higher than the uncorrected estimate of 70%.

This literature review confirms that retention in HIV care prior to ART eligibility is lower in
younger individuals [12, 14, 16-19, 21, 23] and in men [12, 14, 19], as it has been already
reported in previous literature reviews exploring retention in HIV care overall [3, 26]. Some
papers included in our review also suggest that biological and clinical factors are associated with
retention in pre-ART care. Indeed, it was shown that patients who are co-infected with
tuberculosis [12, 14], those who have anemia [16] or those with low CD4 count [12, 19] are
more likely to be retained in pre-ART care than patients without these characteristics. These
results suggest that it is important for programs to focus attention during pre-ART care on
younger individuals, men in general, and also on individuals with less advanced HIV disease,
who may feel healthier. While tuberculosis co-infection [27] and anemia [28] are HIV-related
diseases, the association between these complications and retention in pre-ART care is only
supported by limited evidence so far and needs to be further explored.

This literature review highlights several gaps in knowledge on retention in HIV care prior to
ART eligibility. First, 10 of the 12 studies identified were conducted in Eastern and Southern
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Africa; reports from West Africa where healthcare systems have been described as less efficient,
are lacking. Second, three of these studies reported that, among patients with a second CD4
measurement, about 70% of individuals were still not ART-eligible at that time [14, 19, 21].
However, only one paper focused on retention in HIV care beyond the second CD4 measurement
[15] and three others reported retention in HIV care prior to ART eligibility regardless of the
number of CD4 measurements [12, 20, 22]. As the consensus is that individuals should be
diagnosed as early as possible in the course of HIV infection before becoming eligible for ART
[11], and bearing in mind that the CD4 threshold for ART initiation has been recently enlarged
[10], the period between HIV diagnosis and ART initiation is a critical one for optimizing the
care plan. Longer-term retention in HIV care prior to ART eligibility should thus be further
documented. Thirdly, further methods such as tracking by peer educators and use of mobile
technologies could contribute to better retention and more correct estimations of retention [20],
accounting for people who are retained in care in the overall health system, but outside a given
study clinic. Lastly, the 12 studies included in our review showed that retention in pre-ART care
was associated with socio-demographic and clinical individual factors. However, the role of
programmatic and logistic factors (such as time/distance to clinic, waiting time in clinic, costs for
transportation or looking after the children) was very rarely studied, as well as perceptions on
HIV care at individual and community levels. And yet, as discussed by Boyles et al [8], reasons
for low retention in pre-ART care may include the lack of availability of comprehensive HIV
care services and the perception that ART is only necessary in individuals who become sick,
suggesting that these factors should be further explored as potential barriers to pre-ART care.

The results of our review highlight the urgent need to continue designing and evaluating
interventions aimed at improving retention in HIV care, especially for people not-yet eligible for
ART. To date, several interventions have targeted the improvement of ART adherence, e.g.
reminder services (such as mobile phones, text messaging and diary cards) [29, 30] and treatment
supporters [30]. These interventions should now be adapted for improving retention in pre-ART
care, and especially before ART eligibility, too. Some interventions such as CD4 point-of-care
[31] and involvement of community health care workers and peers counsellors [32] have already
been shown to improve retention in pre-ART care but are insufficiently used. A combination of
different interventions [32, 33], adapted to the setting will most often be necessary in helping the
majority of people to remain in care up to ART initiation.

A limitation of this review is that we only found a few number of published studies exploring
retention in HIV care prior to ART eligibility. Although we aimed to conduct an exhaustive
review of published literature, we cannot exclude that we missed some that did not correspond to
our search equation; however, we have searched three different and large databases and enlarged
our search to HIV conferences abstracts. Another limitation was that definition of retention in
HIV care prior to ART eligibility substantially varied across the studies reviewed, making it
challenging to compile and compare the retention rates reported in the various studies.
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Considering the small number of studies included and the non-standardized definitions of
retention in HIV care prior to ART eligibility, we could not conduct a meta-analysis. Finally, the
generalizability of these findings need to be done with caution; indeed, it is possible that only
HIV programmes with better resources have analysed and published their data.

In conclusion, this literature reviews shows that, as more and more subjects are offered HIV
testing earlier in the course of HIV infection and as ART eligibility criteria are enlarged over
time, rates of retention in HIV care prior to ART eligibility remain insufficient. Large-scale
community randomized trials are currently evaluating the effectiveness of universal test and treat
interventions, where ART initiation is initiated immediately after HIV testing, regardless of
immunological or clinical criteria [34, 35]. Such an approach would a priori solve the issue of
retention in HIV care prior to ART eligibility and a recent report has shown good feasibility and
acceptability in rural South Africa [36]. However, even if test and treat strategies are shown to be
effective in reducing HIV incidence at population levels, the timeframe until their large-scale
implementation is unclear. Thus in the medium-term, HIV care prior to ART eligibility does
remain a challenge for health care systems and societies and deserves further consideration in
sub-Saharan Africa. Longitudinal follow-up of newly HIV-diagnosed individuals tested under
various circumstances would contribute to better characterize and understand attrition for those
not yet eligible to ART in order to better guide local HIV care programs. Finally, innovative
support interventions, home or clinic-based, will need to be evaluated on their capacity to retain
this population in comprehensive HIV care services up to ART initiation and thus prepare them
better to life-long ART and case management.

3272 words, 2 tables and 3 figures
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2 Table 1. Characteristics of the 12 sub-Saharan Africa studies included in the review of retention in HIV care prior to
5 antiretroviral therapy (ART) eligibility
6
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. Overall Population size
g ( Ige ;:’222; ) Yez:u(:ifythe Uli'll:?:l/ Prog:)‘iltré::atlc ART eligibility criteria Population population size prior to ART
10 in pre-ART care eligibility
11 PAPERS
1Kenya, Malawi, 2004-2011 Rural and HIV Until January 2007: CD4 <200 >15 years old N =55,789 N=10,314
1@ganda [12] urban programmes or WHO stage IV
14 supported by a  Since January 2007: CD4 <200
ig NGO or WHO stage III/IV
17 Since March 2010: CD4 <350 or
18 WHO stage III/IV
;gouth Africa [13] 2010-2011 Urban Clinic operated CD4 <350 Pregnant women >18 N=271 N=112
21 by a NGO years old
23outh Africa [14] 2010-2011 Urban Clinic operated CD4 <350 Non pregnant adult >18 N =842 N =155
23 by a NGO years old
24
2Renya [15] 2008-2010 Rural Public health CD4 <200 OR WHO stage III/IV ~ >15 years old and with N =530 N =530
26 care institution  OR no CD4 count and WHO HIV diagnosis <3
27 staging at baseline months before
38 registration in care
3@uinea—Bissau [16] 2005-2012 Urban National Undefined >16 years old N =484 N =484
31 hospital
3Kenya [17] 2005-2007 Urban Clinic CD4 <250 or WHO stage III/TV Not clear N=1,024 N=1,024
33 supported by a
34 NGO
3South Africa [18] 2004-2009 Peri- Public clinic CD4 <200 >18 years old N =419 N =419
36 urban
3Zouth Africa [19] 2007-2008 Rural Public HIV CD4 <200 >16 years old N =4,223 N =4,223
38 programme
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Table 2. Retention in pre-ART care among patients who are not-yet eligible for antiretroviral therapy (ART). Twelve studies
in sub-Saharan Africa.

Consideration of Factors investigated

Period when
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Country . Definition of Retention time Rate of deaths and Factors associated with but not associated
retention was ; . . .. . .

1dreference) studied retention point retention transfers for retention in pre-ART care with retention in
11 calculating the rate pre-ART care
1PAPERS
1Renya, From enrolment Having missed an Median: 18.4 months  68-4% Deaths excluded Being old, female gender,
I alawi, in the HIV appointment for (IQR*=8-5-32.2) Transfers excluded BMI >18.5, low CD4 cell
18ganda [12] programtoend  more than 6 months when reported count, being diagnosed with
16 of the study TB, entry in VCT or
17 regardless of the PMTCT vs in or outpatient
ig number of CD4 services or medical referral,
20 measurements not eligible for ART at
21 enrollment
22 ,
oSouth Africa Between the 1" Receiving arepeat 12 months 23-2% Transfers excluded
23] and the 2" CD4  CD4 count after when reported
25 measurements delivery No deaths reported
26
2outh Africa Between the 1" Receiving a second 12 months 57-4% Transfers excluded >30 years old, female Nationality, being
28 4] and the 2" CD4  CD4 test within when reported gender, receiving a TB employed, CD4 cell
29 measurements one year after the Deaths not excluded  treatment count
30 first CD4 staging
31
ggenya [15] Between the 1" Not being more Undefined 81:9% Deaths excluded Living <5km from the main ~ Gender, age, entry
34 and the 2" CD4  than 60 days late Transfers excluded road, Not being single point in care,
35 measurements for the scheduled when reported religion, education
36 appointment level, season,
37 population density,
38 WHO staging, BMI
39
40 After the 2" Not being more Undefined 63-2% Deaths excluded Low education level, living ~ Gender, age, marital
4l CD4 than 60 days late Transfers excluded <5km from the main road, status, entry point,
jé measurement for the scheduled when reported wet season religion, population
44 17
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1
2
3 appointment after density, WHO
g the second visit staging, BMI, CD4,
6 Hb
gGulnea— Between the 1" Being less than one  Median: 147 days 27-2% Deaths excluded >30 years old, having Sex, BMI, marital
gBissau [16] and the 2" CD4  month late for the (IQR*=7-653) Transfers excluded anemia, attending school, status, religion
10 measurements scheduled when reported being infected by HIV-1 (vs
11 appointment HIV-2)
12
1Renya [17] Undefined Returning to clinic 12 months 75-5% Transferred excluded Being older, high BMI, Sex, TB status,
14 less than 30 days when reported enrolled after free baseline CD4 count
15 after the next Deaths not cotrimoxazole provision
16 scheduled systematically taken
ig pharmacy or clinic into account
19 appointment
;gouth Africa Between the 1 Having a repeat Undefined 46-3% Undefined >30 years old Sex, year of HIV test
2 8] and the 2" CD4  CD4 count before
23 measurements 2009
24
2South Africa Between the 1" Repeating CD4 13 months 44-9% No exclusion of Female gender, >25 years
269] and the 2™ CD4  count within 13 deaths and transfers old, <350 CD4 cells/uL, not
217 measurements months of the out-migrant, not full-time
28 initial test employed, not living in a
29 household size >10
30

ozambique Undefined Having less 12 12 months 37-6% Transfers and deaths =~ Non-pregnant female, >25 Marital status,
3211 months elapsed excluded years old, having at least number of children,
34 since the last finished primary school, socio-economic
35 documented clinic weight >56kg, no WHO status, CD4 count,
36 visit stage [
37
3Bganda [20] From enrolment Having seen an 30 months 88-2% Using of a weighing  High income, employment, Age, sex, CD4 level,
39 in the HIV HIV provider in the method for high weight, urban setting education level,
40 program to end 6 months before the correcting the rate, marital status,
j; of the study interview taking into account calendar date at
43
44 18
45
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1

2

3 regardless of the

g number of CD4

6 measurements

gCONFEREN CE ABSTRACTS

oNigeria [22]  From enrolment  No clinic Undefined
10 in the HIV appointment

11 program to end  missed for three
12 of the study consecutive times
13 regardless of the

14 number of CD4

ig measurements

17

18

19

20
24ambia [23]

22
23
24
25
26
27
28

No fail to return for 12 months
an appointment on

two and more

occasion

From enrolment
in the HIV
program to end
of the study
regardless of the
number of CD4
measurements

BMJ Open

52-8%

51%

all outcomes
(transfers, deaths)
after tracking

No exclusion

No détail provided

Intervention package:
provision of free
cotrimoxazole prophylaxis,
harmonized pharmacy and
laboratory appointments,
task-shifting to nurses and
data-clerks, same-day CD4
monitoring and receipt of
results, integrated clinic
services

>30 years old, >20 km from
the hospital

enrollment

Gender, marital
status, education
level, monthly
outcome, partner’s
HIV status, WHO
clinical stage, CD4
cell count

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

48
10

*IQR: Interquartile Range

BMI: body mass index, Hb: hemoglobin, PMTCT: prevention of mother-to-child transmission of HIV, TB: tuberculosis, VCT:

voluntary counseling and testing
LTFU: Loss to Follow Up.
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Figure 1. Search strategy for the systematic literature review on retention in HIV care in
sub-Saharan Africa. January 2014.

Figure 2. Flow chart of literature search on retention in HIV care prior to antiretroviral
therapy (ART) eligibility in sub-Saharan Africa. January 2014.

Figure 3. Rates of retention in HIV care prior to antiretroviral therapy (ART) eligibility in
sub-Saharan Africa. Twelve studies in sub-Saharan Africa. Bubble size proportional to
population size.
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1

2

3

4

6

7

8

9

10

1 1 Medline/Pubmed

12 ((hiv AND retention AND ("Sub-Saharan Africa” OR “Burundi” OR “Djibouti” OR “Eritrea” OR
“Ethiopia” OR “Kenya” OR “Rwanda” OR “Somalia” OR “Sudan” OR “Tanzania” OR “Uganda”™

13 OR “Cameroon” OR "Central African Republic" OR “Chad” OR “Congo” OR "Democratic Republic

14 of the Congo" OR "Equatorial Guinea" OR "Gabon" OR "Angola" OR "Botswana" OR "Lesotho"” OR
"Malawi" OR "Mozambique" OR "Namibia" OR "South Africa” OR "Swaziland” OR "Zambia" OR

15 "Zimbabwe" OR "Benin" OR "Burkina Faso” OR "Cape Verde" OR "Cote d'Ivoire” OR "Gambia" OR

ana uinea uinea Bissau iberia’ ali auritania iger

"Ghana" OR "Guinea" OR "Guinea Bissau" OR "Liberia" OR "Mali" OR "M " OR "Niger"

17 OR "Nigeria" OR "Senegal” OR "Sierra Leone" OR "Togo")) AND ("2002"{PDAT] : "2014"[PDAT]))

18 Scopus
TITLE-ABS-KEY(HIV) AND TITLE-ABS-KEY(retention) AND TITLE-ABS-KEY({sub-Saharan

19 Africa} OR {Burundi} OR {Djibouti} OR {Eritrea} OR {Ethiopia} OR {Kenya} OR {Rwanda} OR

20 {Somalia} OR {Sudan} OR {Tanzania} OR {Uganda} OR {Cameroon} OR {Central African Republic}

21 OR {Chad} OR {Congo} OR {Democratic Republic of Congo} OR {Equatorial Guinea} OR {Gabon}
OR {Angola} OR {Botswana} OR {Lesotho} OR {Malawi} OR {Mozambique} OR {Namibia} OR

22 {South Africa} OR {Swaziland} OR {Zambia} OR {Zimbabwe} OR {Benin} OR {Burkina Faso} OR
{Cape Verde} OR {Cote d'Ivoire} OR {Gambia} OR {Ghana} OR {Guinea} OR {Guinea-bissau} OR

23 {Liberia} OR {Mali} OR {Mauritania} OR {Niger} OR {Nigeria} OR {Senegal} OR {Sierra Leone}

24 OR {Togo}) AND PUBYEAR > 2002

25 Web of Sciences
TOPIC: (hiv AND retention AND (“sub-Saharan Africa” OR “Burundi” OR “Djibouti” OR

J
“Eritrea” OR “Ethiopia” OR “Kenya” OR “Rwanda” OR “Somalia” OR “Sudan” OR “Tanzania”
P! 2y

27 OR “Uganda” OR “Cameroon” OR "Central African Republic” OR “Chad” OR “Congo” OR

28 "Democratic Republic of the Congo" OR "Equatorial Guinea” OR “Gabon” OR “Angola” OR
“Botswana” OR “Lesotho” OR “Malawi” OR “Mozambique” OR “Namibia” OR "South Affica” OR

29 “Swaziland” OR “Zambia” OR “Zimbabwe” OR “Benin” OR “Burkina Faso” OR "Cape Verde" OR

30 "Cote d'Ivoire” OR “Gambia” OR “Ghana” OR “Guinea” OR “Guinea-bissau” OR “Liberia” OR
“Mali” OR “Mauritania” OR “Niger” OR “Nigeria” OR “Senegal” OR "Sierra Leone” OR

3 1 “Togo”)) AND YEAR PUBLISHED: (2002-2014)

32

34

35

37

39

40

41

42

43

44

45

46 i . ) o _ i

47 Figure 1. Search strategy for the systematic literature review on retention in HIV care in sub-Saharan Africa.

48 January 2014.
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635 references identified from
electronic database search

All CROL IAS, ICASA conferences
program abstracts screened in tracks and
sessions previously selected (2011-2013)

144 duplicates excluded

491 titles and abstracts screened

472 papers excluded
- Studies on HIV co-infections / morbidities (n=37)
- HIV paper not on linkage/retention (n=142)

- Modelling or methodological papers not reporting
previously unpublished patient data (n=104)

- Studies outside sub-Saharan Africa (n=14)

- Specific population (n=46)

- Qualitative or cost-effectiveness studies (n=22)

- Data on post-ART retention and outcomes (n=92)

- Data on entry into HIV or ART care without data on

18 oll-texts tead retention in care (n=16)
8 papers excluded (if finally not specific study
on retention in HIV care prior to ART eligibility)
5 abstracts reported quantitative
figures on retention in HIV care

prior to ART eligibility 10 papers included
| I

3 duplicated abstracts excluded

10 papers and 2 abstracts included
after excluding duplicates between
conferences abstracts and papers

Figure 2. Flow chart of literature search on retention in HIV care prior to antiretroviral therapy (ART)
eligibility in sub-Saharan Africa. January 2014,
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Figure 3. Rates of retention in HIV care prior to antiretroviral therapy (ART) eligibility in sub-Saharan Africa.
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PRISMA 2009 Checklist

1
2
3
4 . . s .- Reported
5] Section/topic # Checklist item
6 on page #
g TITLE
g| Title 1 | Identify the report as a systematic review, meta-analysis, or both. p.1
i ABSTRACT
1;3 Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, | p.2
13 participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
14 implications of key findings; systematic review registration number.
11 INTRODUCTION
17 Rationale 3 | Describe the rationale for the review in the context of what is already known. p.4
i s Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, | p.4
>Q outcomes, and study design (PICOS).
21 METHODS
gf; Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide Not
2:1 registration information including registration number. concerned
2% Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, p.5
26 language, publication status) used as criteria for eligibility, giving rationale.
28 Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify p.5
20 additional studies) in the search and date last searched.
30 Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be p.5,
31 repeated. Figure 1
32
33 Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, p.5
34 included in the meta-analysis).
35§ Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes p.5
36 for obtaining and confirming data from investigators.
3]
3¢ Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and p.5
39 simplifications made.
40 Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was Not
j-L studies done at the study or outcome level), and how this information is to be used in any data synthesis. concerned
4;; Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). p.5
j:l Synthesis of results 14 Descri?e the methods of handling data and combining results of studies, if done, including measures of consistency Not
L)) _ ;
46 ©g. | %:fgr gae%h .[gstiae\vgnoarl\}!/‘,s'ls'http://bmjcpen.b.m.j.ccm/site/about/guide“nes bt concerned
47
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PRISMA 2009 Checklist

Page 1 of 2

Section/topic

Risk of bias across studies

#

15

Checklist item

Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias,
selective reporting within studies).

Reported on
page #

Not concerned

©O—0—

3

3

intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

EAdditionaI analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, Not concerned
b indicating which were pre-specified.
3 RESULTS
5; Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for p.6.
6 exclusions at each stage, ideally with a flow diagram. Figure 2

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up p.6,

period) and provide the citations. Table 1

D Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). Not concerned
1 Results of individual studies | 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each p.6, p.7. Table 2

‘} Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. Not concerned
25 Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). Not concerned
T Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item | Not concerned
i 16]).

+ DISCUSSION

1 Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their p.7,p.8, p.9.

2 relevance to key groups (e.g., healthcare providers, users, and policy makers).

z: Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete p.9.

5 retrieval of identified research, reporting bias).

6 Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future p.9, p.10.

T research.

8

& FUNDING

D Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders | p.11 (see

1 for the systematic review. Acknowledgments)

D

5 doi:10.1371/journal.pmed1000097

3
44 From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097.

4 For more information, visit: www.prisma-statement.org.
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