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Stage 2

Under the “Treat All” policy, South Africa required 
new data to parameterize the HIV Care Cascade. 
The concept of an HIV “Care Cascade” has become 
the standard way of describing patient behavior in the 
periods between HIV diagnosis, ART initiation and long-
term retention on ART. This concept has facilitated the 
quantification of patients lost from care, identified areas 
with high levels of attrition, and allowed for more direct 
targeting of interventions to improve retention. We, 
and others, have previously described the cascade of 
care for HIV treatment and established definitions for 
retention and attrition in pre-antiretroviral care (Fox et 
al., 2012) (see Figure 1.1). Until recently, ART initiation 
eligibility was largely governed by CD4 thresholds and 
WHO clinical staging. Under this framework, the HIV Care 
Cascade included: Stage 1, Testing HIV-positive to initial 
ART eligibility assessment; Stage 2, Initial assessment to 

In September 2016, South Africa adopted WHO recommendations to eliminate CD4 
thresholds for ART initiation. As part  of our commitment to support the South 
African Government, HE2RO assessed the country-specific implications of these 
international recommendations. In this step, we show how a team of investigators 
from HE2RO and Boston University identified shortcomings in the HIV Care Cascade 
and used country-specific data to inform the local HIV response. 

IDENTIFYING THE PROBLEM:  
The HIV Care Cascade
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Figure 1.1 HIV Care Cascade and Opportunities to Become Lost to Care under Earlier Guidelines.  
Source: Fox and Rosen 2017a. 

ART eligibility; Stage 3, ART eligibility to ART initiation and 
Retention on ART. 

With the adoption of the WHO recommendations to 
eliminate CD4 thresholds for ART initiation in September 
2015, millions more people became eligible for HIV 
treatment. To inform research and track progress, we 
proposed a new cascade for this “Treat All” which reflected 
the removal of the pretreatment waiting period (Figure 
1.2). However, for those monitoring the HIV program, this 
means that previous data on retention through each stage 
of care will have limited value under this new cascade, as 
some stages will no longer exist while others will include 
patients who were previously not eligible. New data are 
needed to parameterize the HIV Care Cascade under the 
“Treat All” policy, therefore, and new interventions will be 
needed to improve retention across the new cascade  
(Fox and Rosen 2017a). 
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For an appropriate response, the South African 
Government would have to understand the country-
specific implications of the “Treat All” policy.  
Because guidelines shifted and people had begun initiating 
ART earlier, concerns were raised that a potential real-
world consequence of providing ART at diagnosis might 
be to impact retention in care further along the cascade.
HE2RO researchers examined the effect of immediate 
versus delayed ART on retention in care using a regression 
discontinuity design and found that patients who were 
eligible for immediate ART had dramatically higher 
retention in HIV care than patients who just missed the CD4 
threshold for ART initiation (Bor et al., 2017, see Figure 1.3). 

This supported the growing body of evidence regarding 
the clinical and population health benefits of offering 
immediate ART regardless of CD4 count.

To better monitor the HIV program, the South 
African Government would need to understand the 
unique setting and population. Being lost to care has 
always been a great concern. HE2RO demonstrated, using 

Not 
enrolled in 

care
Lost from 

pre-treatment 
steps Lost from 

pre-treatment 
steps Lost from 

early ART
Lost from 

lifelong ART

Stage 1: Testing to linkage to care
Stage 2: Linkage to care to 

treatment initiation
Stage 3: Early 

retention in care
Stage 4: Lifelong 
retention in care

Figure 1.2  A New HIV Care Cascade and Opportunities to Become Lost to Care after Moving to "Treat All."
Source: Fox and Rosen 2017a. 

Source: Bor et al., 2017. 
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Figure 1.3 Treatment Eligibility and Retention in Clinical HIV Care: A Regression Discontinuity Study in South Africa.
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patient behavior in the periods between HIV 
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Following on from this work, HE2RO generated more 
evidence to advocate for the implementation of a national 
unique identifier. HE2RO identified that unconfirmed South 
African citizens (e.g. unconfirmed SA citizens or foreign 
nationals) were more likely to drop out of care after ART 
initiation than confirmed citizens, possibly due to migration 
and/or self-transfer to another HIV clinic (Shearer et al., 
2017). More recently, we found evidence of continued care 
after loss to follow-up and identified local and national 
clinic mobility among postpartum women (Clouse et al., 
2017). 

In the absence of a national unique patient identifier, 
rates of observed attrition are likely to be overestimates, 
and this has significant implications for the success of the 
national ART program.

If we understand the weaknesses in a country's 
HIV Care Cascade we can identify possible solutions 
to better estimate or improve retention. If we can 
identify problems early, and inform the South African 
Government, then the program can anticipate the country-
specific implications of international recommendations. 
The implications of the “Treat All” policy was an example 
of this. Identifying the problem is just the first step in 
the evolution of HIV care. The next step is describing the 
problem. In Step 2 we explain how HE2RO embarked on 
the next step in the process by describing barriers to 
accessing HIV services in two key populations, namely 
adolescents and pregnant women. 

clinic data, that attrition (death and loss) was high during 
the first six months of care (Fox et al., 2014). However, 
there has been a growing understanding that being lost 
to care at a clinic does not necessarily equate to loss to 
HIV care in the healthcare system and may, in fact, be 
accounted for as a “silent transfer.”  

HE2RO researchers examined the effect 
of immediate versus delayed ART on 
retention in care using a regression 
discontinuity design and found that 
patients who were eligible for immediate 
ART had dramatically higher retention in 
HIV care than patients who just missed the 
CD4 threshold for ART initiation.

With the adoption of the WHO 
recommendations to eliminate CD4 
thresholds for ART initiation, millions 
more people have become eligible for HIV 
treatment. 

Estimates of attrition are primarily based on routine 
programmatic data and may underestimate retention. 
Following almost 56,000 patients initiating ART between 
2004 and 2006, HE2RO investigators found that the 
national 6-year initiating clinic retention level was less than 
a third, but after allowing for transfers (see Figure 1.4), the 
6-year retention was over 60%. 

Findings also showed that the national retention rate 
differed by initiating province and was higher among 
patients initiated with a lower CD4 count, those with higher 
viral loads, and those who initiated ART at larger facilities. 
These results suggested that traditional clinical cohort 
studies underestimate retention (Fox et al., 2018) and 
generated evidence to support the implementation of a 
national health database linked to a unique identifier or an 
individualized code assigned to patients that allows them 
to be tracked within the health system.

Attrition or dropout from care: a composite 
outcome combining death and loss to follow-up.

Retention: retention in care is defined as a 
patient's regular engagement with medical care 
at a health care facility after initial entry into 
the system.
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Figure 1.4 Map of South Africa Showing Retention.

Proportion of patients retained in care on December 31, 2012, at the national level in South Africa among 55,836 
patients initiating ART in 2004–2006 by district of enrollment. Proportion retained in care was categorized 
in quintiles. Districts: BUF, Buffalo City; CPT, City of Cape Town; DC1, West Coast; DC2, Cape Winelands; DC3, 
Overberg; DC4, Eden; DC5, Central Karoo; DC6, Namakwa; DC7, Pixley ka Seme; DC8, Siyanda; DC9, Frances 
Baard; DC10, Cacadu; DC12, Amathole; DC13, Chris Hani; DC14, Ukhahlamba; DC15, O. R. Tambo; DC16, Xhariep; 
DC18, Lejweleputswa; DC19, Thabo Mofutsanyana; DC20, Fezile Dabi; DC21, Ugo; DC22, uMgungundlovu; DC23, 
uThukela; DC24, uMzinyathi; DC25, Amajuba; DC26, Zululand; DC27, uMkhanyakude; DC28, uThungulu/King 
Cetshwayo ; DC29, iLembe; DC30, Gert Sibande; DC31, Nkangala; DC32, Ehlanzeni; DC33, Mopani; DC34, Vhembe; 
DC35, Capricorn; DC36, Waterberg; DC37, Bojanala; DC38, Ngaka Modiri Molema; DC39, Dr Ruth Segomotsi 
Mompati; DC40, Dr Kenneth Kaunda; DC42, Sedibeng; DC43, Sisonke; DC44, Alfred Nzo; DC45, John Taolo 
Gaetsewe; DC47, Greater Sekhukhune; DC48, W. Rand; EKU, Ekurhuleni; ETH, eThekwini; JHB, Johannesburg; LS, 
Lesotho; MAN, Mangaung; NMA, Nelson Mandela Bay Metro; TSH, City of Tshwane.
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IDENTIFYING GAPS IN THE CASCADE 
HE2RO has numerous other examples of using routinely collected data to identify gaps along the HIV Care Cascade.   

Diagnosed with HIV

Realizing that estimates of retention pre-ART initiation were lagging behind those post-ART initiation, 
HE2RO explored attrition levels at the stages of HIV testing, pre-ART and post-ART initiation. We found 
that there is continual loss from all stages of HIV care, with estimates suggesting that only 28% of those 
diagnosed as HIV-positive initiate treatment and remain on ART for at least the first two years (Fox et al., 
2014). In 2004 when this study was conducted, it was one of few where multiple stages of retention were 
traced within a single treatment site. 

Pre-ART

Post-ART initiation

Attrition: In a study that described patient retention at three stages of pre-ART care to identify when the 
most attrition occurs, HE2RO investigators found that patient attrition in the first year after HIV diagnosis 
and before ART initiation was greatest (Clouse et al., 2013a). Retention in the pre-ART phase (HIV diagnosis 
to CD4 results notification in ≤3 months) was 69.8%. 

Pre-treatment steps completed/ART eligibility

Figure 1.5 Gaps in the HIV Care Cascade.
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Adult Patients: A systematic review of 154 patient cohorts with over 1.5 million patients in 42 countries 
was undertaken. Of all patients not retained, 43% were known to have died. From life-table analysis, we 
estimated retention at 12, 24, 36, 48 and 60 months at 83, 74, 68, 64 and 60% respectively (Fox and 
Rosen 2015). 

Pediatric Patients: A systematic review of pediatric retention on ART in low- and middle-income 
countries during 2008–2013 was undertaken. Among 45 patient cohorts and almost 56,000 patients 
across 23 countries, 37% of patients not retained in care were known to have died and 63% were LTFU. 
From life-table analysis, we estimated retention at 12, 24, and 36 months after ART initiation as 88, 72 and 
67% (Fox and Rosen 2015). 

Retention in care (a)

Retention in care (b)

Systematic Reviews 

Linkage and treatment initiation

Loss To Follow-Up: HE2RO published one of the first studies from a routine clinical setting to 
demonstrate that South Africa’s 2011 expansion of ART treatment guidelines could be enacted without 
increasing program attrition (Clouse et al., 2013b). Under the <350 cells/mm3 guidelines, those who 
presented for ART initiation with higher CD4 cell counts (201-350) had a reduced loss to follow-up (26-42% 
reduced LTFU) compared to those with lower CD4 counts (≤200) (Clouse et al., 2013b). 

Retention: In another study that described patient retention at two stages of post-ART care to identify 
when greatest attrition occurs, HE2RO investigators found retention increased with time on ART, from 80.2% 
at 6 months to 95.3% between 6 and 12 months. This study emphasized the importance of linkage to care, 
especially prior to ART initiation, which is an important consideration as countries expand HIV testing and 
ART programs (Clouse et al., 2013a). 

Early retention (a)

Mortality: Patient attrition and late appearance for treatment contribute to early mortality. However, few 
studies describe when mortality occurs – in care or after patients are lost to follow-up. Because South 
Africa reports adult deaths among citizens in the National Population Register (NPR), we were able to link 
routine HIV data to the NPR and show that mortality rates in patients lost (range: 79-128 deaths/1,000 py) 
were much higher than mortality rates in patients in care (range: 24-37 deaths/1,000 py)  
(Budgell et al., 2015). 

Early retention (b)

In this step, we showed how HE2RO identified the shortcomings with the HIV care cascade (see Figure 1.5) and used 
country-specific data to inform the local HIV response. The next part, as we show in Step 2, is to accurately describe the 
problem so that effective interventions can be designed and implemented. 
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INROADS (2012–2018)
The Innovations Research on AIDS (INROADS) program at 
HE2RO was a six year program, supported by United States 
Agency for International Development (USAID), that ran 
between October 2012 and December 2018. The purpose of 
the program was to promote innovation to improve patient 
outcomes in support of the South African National Strategic 
Plan on HIV, STIs and TB 2012–2016 (NSP). The framework for 
INROADS is based on NSP Strategic Objective 3, which aims to 
reduce deaths and disability from HIV and TB through universal 
access to diagnosis, care and treatment. By using the NSP as a 
guide for identifying priority activities, this framework ensured 
that program results were relevant and useful to the South 

African Government, as well as to the U.S. President's Emergency 
Plan for AIDS Relief (PEPFAR) and other stakeholders. This series 
is not an exhaustive list of outputs that were generated from the 
program, but rather a summary of selected outputs that highlight 
the role of INROADS at each of the steps in generating evidence to 
support policy change. This close-out report has six parts. To see 
the complete series and for a complete list of outputs from the 
INROADS program, please see the HE2RO website  
http://www.heroza.org/publications/.

INROADS Mission 
Generating evidence through multi-disciplinary research to support 
the development, implementation and management of the South 
African HIV treatment program.
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