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FOREWORD

FOREWORD 

The publication of the HIV and TB Investment Case report comes at a crucial time for our country’s HIV and TB response. 
Over the past decade, we have seen large decreases in new HIV infections and deaths from AIDS. Tuberculosis prevalence 
and deaths have levelled off. In large part due to the massive roll-out of antiretroviral treatment (ART), the country has 
recovered from the significant decrease in life expectancy in the early years of the epidemic. We are on the way to reaching 
the target of an average life expectancy of 70 years for all by 2030, as envisaged in the National Development Plan.

At the same time, the country still has a long way to go before we can declare the war on these two diseases to be won. 

Large groups of the population, such as young women, still experience high HIV infection rates; testing and treatment 
uptake is lagging behind in men, who continue to bear the brunt of mortality from both HIV and TB. 

Although we have a number of new prevention methods available, such as medical male circumcision and pre-exposure 
prophylaxis, demand for these will have to be increased and sustained. 

We have the world’s largest number of people on ART, but the public health system needs to ensure that everyone who 
is on treatment receives their drugs every month and remains in care for life. 

The Investment Case has helped us in four ways:

 y by reviewing the evidence base for all known interventions against HIV and TB, including those that are currently 
part of our HIV and TB programmes and a number of those that we could add;

 y by comparing the impact and cost of each of these interventions and suggesting an optimal package of services 
to reach important targets in controlling the two diseases;

 y by calculating the total budget needed to implement the optimal package over 20 years so that the return on our 
initial investment becomes clear;

 y and by pointing out in greater clarity where the gaps are in our collective knowledge on what works against the 
two diseases.

The Investment Case is the first exercise that compares all known HIV and TB interventions at the same time, and 
calculates their impact on both HIV and TB across all layers of the population. The team that made this possible, 
by reviewing the evidence, fashioning powerful tools to do the maths, and creating relevant scenarios that are 
easy for policymakers to implement, deserve our praise.

As a country, South Africa has shown the world what political will and leadership can achieve in combating a 
disease. We cannot however be complacent. The fight goes on, and the results of the Investment Case point the 
way.

In implementing the recommendations of the South African HIV and TB Investment Case, I would like to ask 
for everyone’s help in making HIV and TB history. This includes the programme planners, policy makers and 
decision makers at national, provincial and district levels; researchers, evaluators and analysts in South Africa 
and abroad; and especially clinicians, nurses, counsellors, pharmacists and pharmacy assistants, community 
health workers, laboratory technicians and specialists, dietitians and social workers, and many many volunteers 
and peer counsellors. 
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“... the country 
still has a long 

way to go 
before we can 

declare the  
war on these 
two diseases  
to be won. ” 

It also includes the many ordinary South Africans - and citizens of other 
countries living here - that choose to take HIV and TB seriously, get tested 
for HIV, be screened for TB, follow the necessary steps into care if required, 
protect themselves and those nearest to them by using condoms regularly, 
get circumcised, get tested early in pregnancy to protect their baby from HIV, 
take their treatment every day and endure its side effects, and stay with the 
programme. 

I am thankful for the efforts of these millions of people. All of us need to join in 
and be part of the struggle to overcome HIV and TB.

Deputy President Cyril Ramaphosa
Chair, South African National AIDS Council
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The South African HIV and TB Investment Case is the result of two years of intense work by the Investment Case Task 
Team, a group of technical experts in HIV and TB, and the Steering Committee, which was chaired by Dr Yogan Pillay 
(DOH) and Dr Fareed Abdullah (SANAC Secretariat). The Investment Case aims at informing, and if need be, changing 
national policy with regards to these two diseases, which continue to claim thousands of lives every year in South Africa. 
It has fulfilled this objective in providing five important results.

Firstly, the main result shows that we are right to aim high in HIV programming, to aim at getting every South African 
to know their HIV status, encouraging every person living with HIV to initiate treatment immediately, and scaling up all 
prevention interventions that we know work to the maximum. For the first time, the results also show that our response to 
TB needs to be scaled up as dramatically, by screening everyone at high risk for TB annually, starting with miners, inmates 
in correctional facilities and those living in communities near mines, testing everyone with TB symptoms using state-of-
the-art diagnostics, and making sure everyone who is found to have TB starts appropriate treatment and continues until 
he or she is healed. 

This is why the final outcome of the Investment Case is the recommendation to identify 90% of people living with TB 
and/or HIV, initiating treatment in 90% of those with TB and HIV, and 90% treatment success for TB and viral suppression 
for HIV. While this is the logical next step for a country in which testing and treatment coverage is already much higher 
than in our peers, it also helps us fulfil targets set by UNAIDS, the Stop TB Partnership and the World Health Organization.

Secondly, the Investment Case shows that as a result of maximising coverage, we can bring the two diseases closer to 
elimination than ever before. If we scale up testing and treatment initiation for HIV to 90%, we can bring HIV incidence 
almost to the low levels that UNAIDS defines as necessary for HIV elimination. While this has a large impact on bringing 
down TB as well, it is only if we additionally scale up screening, testing and treatment success for TB to 90% that we can 
start seeing massive reductions in deaths from TB, and a halving of the number of TB cases. 

A third important finding is that while going to the maximum in every aspect of dealing with the two diseases, we will 
also be able to save money in the long term- which is important since the fight against both diseases is largely paid 
for by South African tax money. For both HIV and TB, scaling up the response means that we will need to invest a lot 
more funding over the medium term. But it also means that after 5 years for TB, and after 10 to 15 years for HIV, we will 
start saving money every year because our prevention efforts will start paying off and we will have less people needing 
expensive treatment. 

The fourth result is that, despite living in a country that is host to a great amount of research and knowledge around 
these two diseases, much remains unknown. The fact that the Investment Case task team, despite engaging many of 
the country’s best researchers and programme implementers in the process, identified so many gaps in the evidence 
base points to how much still needs to be done. Because of its focus on solid evidence, the Investment Case ended up 
including mostly medical interventions whose beneficiaries are easy to count and whose impact is easy to quantify. 

It is clear that we need to now focus our curiosity and resources to measure the impact of those critical enablers that 
might not have a direct impact on HIV and TB infections or deaths but without which the medical interventions will never 
reach full coverage or will cease to work. Such enablers include interventions that increase community involvement in 
planning and implementing programmes, reduce stigma, and help to remind everyone in South Africa that AIDS and TB 
are not over- not just yet. 

Finally, the Investment Case also serves as a reminder that while we as a country have done much to improve the lives of 
people living with HIV or TB, and much to prevent others from contracting the diseases, we can do a lot better. Even though 
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we have already started to “bend the curves” of HIV incidence and mortality from 
HIV (in other words, both new infections and deaths have decreased, significantly, 
over the last few years), and new TB cases and deaths from TB have stopped 
increasing, we need to strengthen our resolve and improve implementation of our 
programmes in order to bring about the large impacts we are aiming for, as well as 
the cost savings mentioned above. 

Many of the results of the Investment Case are not new. We have known for a long 
time that we need to increase condomisation. We have dramatically increased access 
to HIV and TB testing and treatment over the last years; even novel technologies 
such as medical male circumcision to prevent HIV, and GeneXpert testing for TB, 
have been scaled up quickly and to high levels. What the Investment Case shows is 
that we need to continue and increase our efforts along these upward trajectories, 
while also bringing services closer to beneficiaries and communities to make it 
easier for people to take up and adhere to these interventions. 

While some of us had hoped that the Investment Case would point to ways to 
reduce the number of interventions in our HIV and TB programmes, it instead 
showed that we need to continue doing everything that works, and do more of 
it, in order to make our substantial previous investments count and to end these 
epidemics in our lifetime. 

We are grateful for the energy and time that South Africans have already invested in 
this effort in general, and in the Investment Case project in particular- this project 
owes a debt to the hundreds of people who contributed their insights, expertise, 
time and passion during the course of the exercise. I am sure that the findings and 
recommendations of the Investment Case will be implemented with the same 
passion and rigour that we saw during its preparation- amongst others by guiding 
the development of the next National Strategic Plan for HIV, TB and STIs. 

Dr Aaron Motsoaledi, MP 
Minister of Health

“... the Investment 
Case shows 

that as a result 
of maximising 

coverage, we can 
bring the two 

diseases closer to 
elimination than 

ever before.”
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EXECUTIVE SUMMARY

An investment case for HIV and TB in South Africa

With an eye towards maximizing the impact of investments in HIV and TB 
programmes – and to ensure the sustainability of the national response to these 
epidemics – South Africa has developed an Investment Case for HIV and TB. The 
Investment Case aims to inform the development of a clear national plan for 
ending the HIV and TB epidemics through identification of the most cost-effective 
mix of interventions to address HIV and TB over the next 20 years. The findings 
and recommendations of the Investment Case will be taken into account in 
development of a new National Strategic Plan for HIV, TB and STIs in 2016.

South Africa’s Investment Case (IC) is envisaged as an iterative process that will 
evolve over time based on changes in circumstances and expansion of the evidence 
base. The national-level results summarized here are an effort to strengthen the 
use of an investment approach to inform and strengthen national efforts to end 
HIV and TB in South Africa. Future phases of the IC project will include results and 
recommendations at provincial (phase 2) and sub-provincial (phase 3) levels. It 
is anticipated that as the evidence base increases future iterations of the IC will 
incorporate a greater array of interventions, with recommendations to be updated 
annually.

Background: The state of the national epidemic and response

The HIV and TB epidemics in South Africa
HIV and TB represent among the most serious of all health threats to the people 
of South Africa. In 2013, HIV accounted for 21 938 deaths in South Africa, while TB 
accounted for 41 751 deaths. Expanded access to antiretroviral therapy has had a 
profound impact on South Africa’s HIV and TB epidemics; the number of both AIDS- 
and TB-related deaths in 2014 in South Africa, while still substantial, was less than 
half the number in 2005. 

South Africa is home to 6.3 million people living with HIV, or 18% of all people 
living with HIV worldwide (2013). An estimated 12.2% of South Africa’s population – 
including 18.8% of adults ages 15-49 – were living with HIV in 2012. Geographically, 
HIV prevalence is highest in KwaZulu-Natal and Mpumalanga and lowest in 
Northern and Western Cape. 

An estimated 340 000 people in South Africa were newly infected with HIV in 2013 
– a sharp decline from 2005, when 560 000 people acquired HIV. The estimated 
number of new HIV infections among children – 16 000 in 2013 – has fallen by 
more than half since 2009, when 33 000 children were newly infected. Women are 
almost twice as likely to become infected with HIV as men, with young females (15-
24 years) four times more likely to acquire HIV as young males. 

South Africa’s 
Investment Case 

is envisaged 
as an iterative 

process that  
will evolve  

over time ...
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An estimated 450 000 new cases of TB occurred in South Africa in 2013, including more than 26 000 cases of drug-
resistant TB. South Africa’s HIV epidemic has largely driven the country’s TB epidemic.

South Africa’s response to HIV and TB

The National Strategic Plan guides South Africa’s response to HIV and TB. The South African National AIDS Council 
(SANAC), a representative body of all stakeholders in government, the private sector, non-governmental organisations 
and civil society, oversees and coordinates the national response. 

The national response includes evidence-based actions to prevent new HIV infections, scale up antiretroviral therapy 
and reduce AIDS-related mortality, lower TB infections and deaths, ensure an enabling environment that protects and 
promotes human rights, and reduce stigma related to HIV and TB. South Africa has emphasized HIV treatment scale-up; 
in 2015, the country began recommending use of 500 CD4 cells/ml3 as the threshold for HIV treatment initiation, and the 
country has also enthusiastically embraced the UNAIDS 90-90-90 targets for treatment scale-up.1 Steps have been taken 
to ensure the integration of HIV and TB services.

Taking into account spending by the government, the Global Fund to Fight AIDS, Tuberculosis and Malaria (GF) and 
the United States President’s Emergency Plan for AIDS Relief (PEPFAR), R22.1 billion was invested in HIV- and TB-related 
activities in South Africa in 2013- an increase by 27% since 2011 (including a 15% increase in 2013 alone). Over those 
three years, the share of spending by the South Africa government rose (from 76% to 80%), while the proportion financed 
by PEPFAR declined (from 22% to 17%), as the SA government assumed greater responsibility for the response to HIV. 

In 2011-2013, HIV care and treatment accounted for 39% of all spending on HIV and TB activities, with an additional 
5% devoted to HIV counselling and testing (Table 1). The proportion of total HIV and TB spending on HIV care and 
treatment has increased over time, a trend that is continuing. TB activities represented 19% of all spending, while social 
and programme interventions designed to extend the reach and impact of programmatic efforts consumed 8% and 5%, 
respectively, of total spending. 

Table 1: Total spending by Investment Case programme area, 2011-2013 (ZAR, % of total)

Spending (ZAR) 2011 2012 2013 Grand Total % Share

HIV 11 530 976 515 12 983 789 861 15 082 376 134 39 597 142 511 67%

Care and treatment  6 415 825 156  7 486 329 034  8 906 380 884  22 808 535 073 39%

Comprehensive condom 
programming 

 46 533 198  211 891 054  175 406 347  433 830 599 1%

HCT  833 546 557  1 048 788 653  1 141 046 035  3 023 381 245 5%

Key populations  237 471 479  274 924 351  248 853 952  761 249 782 1%

Medical male circumcision  408 514 701  379 441 921  566 686 471  1 354 643 092 2%

Other biomedical prevention  143 932 376  188 690 835  244 393 863  577 017 074 1%

PMTCT  590 055 927  472 239 901  483 086 386  1 545 382 215 3%

1 The 90-90-90 target provides that by 2020: (a) 90% of all people living with HIV will know their HIV status; (b) 90% of all people with diagnosed 
HIV infection will receive sustained antiretroviral therapy; and (c) 90% of all people receiving antiretroviral therapy will achieve viral suppression.
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Spending (ZAR) 2011 2012 2013 Grand Total % Share

Social behaviour change 
communication 

 247 211 514  262 726 025  319 492 166  829 429 706 1%

HIV not disaggregated  96 005 160  137 979 411  286 337 033  520 321 604 1%

Social enablers  1 693 432 074  1 522 875 270  1 395 408 130  4 611 715 475 8%

Programme enablers  818 448 373  997 903 407  1 315 284 868  3 131 636 648 5%

TB  3 603 642 421  3 517 875 121  4 082 497 592  11 204 015 134 19%

Non IC  2,244,001,565  2,702,445,194  2,964,893,219  7,911,339,978 13%

Grand Total  17 378 620 501  19 204 110 177  22 129 766 945  58 712 497 623 100%

It is projected that spending on HIV and TB will continue to increase in future years and that the share of spending 
covered by the South Africa government will also continue to rise. However, current projections indicate that these 
projected increases are unlikely to fulfil the resource needs, leading to a substantial resource gap projected for each of 
the next five years (Figure 1). 

Figure 1: Potential funding gap for HIV in South Africa (ZAR, 2015/16-2018/19)

Methodology

Given the gap documented by the Investment Case between projected resource requirements and the funding projected 
to be available for HIV and TB in South Africa in coming years, the country needs to identify new, sustainable sources of 
funding and also maximize the strategic impact and efficiency of funding. To develop the Investment Case to inform such 
efforts, SANAC convened a national dialogue on future directions for the country’s response to HIV and TB. An array of 
partners were engaged in development of the Investment Case, including civil society and leading scientific researchers. 
Development of the Investment Case was directed by a steering committee, which included senior officials from relevant 
government departments, civil society representatives, UN organisations, donor agencies and experts from academia. 
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A review of the evidence base
 y For the South Africa Investment Case, the following nine (9) basic programme activities were taken into 

consideration:

 y Focused interventions for key populations at higher risk

 y Elimination of new HIV infections among children

 y Social and behaviour change programmes

 y Comprehensive condom promotion and distribution

 y Treatment, care and support for people living with HIV

 y Voluntary medical male circumcision

 y HIV counselling and testing

 y Tuberculosis screening, diagnosis and treatment

 y Other biomedical prevention (e.g. pre-exposure prophylaxis, post-exposure prophylaxis, STI treatment).

In each of these programmatic areas, a sub-working group was 
formed to rigorously examine and analyse the evidence base for 
the effectiveness and efficiency of relevant interventions. Each 
sub-working group developed an initial list of interventions to be 
included in the Investment Case, taking into account input provided 
by a large stakeholder consultation held on 30-31 July 2014. 

In the review of data for various interventions, preference was given 
to randomized controlled trials and other well-designed studies, with 
particular preference for studies conducted in South Africa, although 
numerous observational studies were also taken into account. In 
addition, interventions sanctioned by official government policy 
were also included in the Investment Case. Each sub-working group 
evaluated the strength of the evidence for each intervention, using 
these findings to assign a grade for each intervention (see Box 1). 
Interventions with strong evidence of effectiveness, as well as those 
reflecting official government policy, were included in the Investment 
Case and taken into account in the modelling of various scenarios.

For each intervention, the sub-working group also analysed the evidence base for technical efficiency, or TE factors. These 
are intervention-specific factors that improve the efficiency of an intervention (for example, by enhancing the impact of 
an intervention or by reducing costs associated with delivery of an intervention). 

In addition to the nine programmatic categories, sub-working group also analysed the evidence base for critical enablers 
and development synergies. Programme enablers (such as incentives, organizational capacity-building) help create 
demand for key services and improve the performance of basic programme activities, while social enablers (which often 

Box 1: Criteria used to assign grades to each intervention,  
TE factor or enabler suggested in evidence review

1 – IN (good evidence)

2 – IN (existing government policy)

3 – OUT (weak evidence)
3a – Likely more data by Phase 2
3b – Important research question
3c – Exclude altogether

4 – Transfer elsewhere
4a – to other programme area
4b – to social enablers
4c – to programme enablers 

5 – OUT (can’t be modelled)

6 – IN (consider cost only)
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focus on human rights and other social conditions that influence service uptake) make environments more conducive 
to sound HIV and TB responses. Development synergies involve strategic linkages between HIV and other sectors, which 
may reduce vulnerability, mitigate the impact of HIV and improve service uptake and retention. The sub-working groups 
for critical enablers and development synergies took a similar, although slightly modified, approach to the evaluation of 
evidence as was adopted by the programmatic sub-working groups.

In identifying interventions and TE factors for inclusion in the modelling exercise for the Investment Case, sub-working 
groups often confronted gaps in the evidence base. In many cases, there was a strong consensus within the relevant 
sub-working group that a particular intervention or TE factor was highly effective, yet the rigorous evidence review was 
unable to identify clear evidence supporting this consensus, and as a result the intervention or TE factor was excluded. 
As one important component of the Investment Case exercise, priority evidence gaps were identified, with the aim of 
guiding efforts to build the evidence base for future efforts. As South Africa’s Investment Case is envisaged as a long-term, 
ongoing exercise, it is expected that revisions, updates and adaptations in the Investment Case will be needed as new 
evidence emerges and as research gaps are closed.

Based on this multi-step exercise, the following interventions were included in the final analysis for the HIV Investment 
Case:

Table 2: Interventions included in HIV Investment Case

Programme area Intervention Impact represented in model

ART Cotrimoxazole ART uptake

ART at current guidelines ART uptake in children and eligible adults 
(CD4 < 500)

Universal test and treat ART uptake in children and all HIV-positive 
adults

HCT uptake

Male medical circumcision General population MMC MMC uptake in highly sexually active men

Early infant male circumcision EIMC uptake

MMC age group targeting  
(10-14, 15-19, 20-24, 25-49)

MMC uptake in highly sexually active men

Comprehensive condom 
programming

Condom availability Condom use

Male and female condom education Condom use

Key populations PrEP for sex workers PrEP uptake for sex workers

PMTCT PMTCT (Triple ART initiation in pregnant 
women)

ART uptake in pregnant women

Infant testing at birth Uptake of infant testing at birth

Infant testing at 6 weeks Uptake of infant testing at 6 weeks

HCT General population HCT HCT uptake

Testing of pregnant women HCT uptake in pregnant women

Testing of adolescents HCT uptake in adolescents
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Programme area Intervention Impact represented in model

Social and behaviour change 
communication

SBCC campaign 12 HCT uptake in adolescents

Multiple sexual partners

SBCC campaign 2 Condom use

SBCC campaign 3 Condom use

HCT uptake

MMC uptake

Prevention PrEP for discordant couples PrEP uptake

PrEP for adolescents PrEP uptake for adolescents

Microbicides3 Microbicides uptake

The following TE factors and critical enablers were also taken into account in the modelling exercise for HIV:

Table 3: TE factors and critical enablers included in HIV Investment Case

Programme area TE factor/ enabler Impact represented in model

TE factors

ART GP down referral Mortality on ART

Infectiousness on ART

ART retention

Home-based ART ART cost (Cost model)

Community based adherence supporters Mortality on ART

Infectiousness on ART

ART retention

Adherence clubs Mortality on ART

Infectiousness on ART

ART retention

ART cost (Cost model)

Point-of-care CD4 testing ART uptake

HCT Provider initiated HCT HCT uptake

Mobile HCT HCT uptake

Home-based HCT HCT uptake

Workplace HCT HCT uptake

HCT invitations to pregnancy partners HCT uptake

2 A number of organisations responsible for SBCC campaigns were involved in a government tender submission process at the time of analysis, so 
we anonymized the campaigns in order to not influence the tender process.

3 It is important to note that this report refers to the results of Phase 1 of the Investment Case, for which we took all evidence into account that 
had been published, or brought to our attention, by 31 January 2015 the latest. This meant that some very recent updates, such as the new data 
regarding the effectiveness of microbicides presented during CROI 2015, could not be included in this process.
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Programme area TE factor/ enabler Impact represented in model

Critical enablers

SASA! Community-based gender-based-violence intervention Multiple sexual partners

Life skills and vocational training for adolescent girls Condom use in adolescents

Risk reduction for alcohol and substance users Condom use

Risk reduction for substance users Condom use

School-based HIV/STI risk reduction Multiple sexual partners

Condom use

Teacher support Multiple sexual partners

Parental monitoring Multiple sexual partners

Condom use in adolescents

School feeding Condom use in adolescents

Positive parenting Multiple sexual partners

Supporting adolescent orphan girls to stay in school Age of sexual debut

State-provided child-focused cash transfers Age disparate sex

Identifying unit costs
The Investment Case exercise identified unit costs for each intervention and TE 
factor, which enabled projections of future costs for specific interventions and 
for all programmatic interventions, TE factors, critical enablers and development 
synergies in different scenarios. Where unit costs were available from published 
or unpublished sources, the model generated cost analyses that represented 
implementation of the intervention under the most recent guidelines and at the 
most relevant level of care. Where necessary, published unit cost estimates were 
updated to reflect more recent costs. Where no unit cost could be found in the 
literature, costs were established using ingredient-based costing or by consulting 
recent budgets or expenditure records.

Modelling of results
To be able to model an intervention, TE factor or enabler or synergy, three types 
of information were required: (1) the precise population targeted with each 
intervention, (2) the effectiveness of the intervention in terms of mortality, HIV or 
TB incidence, and/or a number of other epidemiological or behavioural parameters, 
and (3) the cost of the intervention. Of these three types of evidence, effectiveness 
data alone determined which interventions were included in the Investment Case.

A team of modellers from the economic sub-working group reviewed the data 
findings of the programme area sub-working groups, reapplying the same grading 
criteria for each proposed intervention. This review primarily aimed to identify 
interventions that, while supported by strong evidence of effectiveness, were 
unable to be modelled because either the reported effect or the target population 
of each intervention could not be modelled. 

A team of 
modellers from 

the economic 
sub-working 

group reviewed 
the findings of 

all other  
sub-working 

groups



20

EXECUTIVE SUMMARY

The primary model used to evaluate future options for South Africa’s HIV response was Thembisa, an integrated 
demographic and epidemiological model of the HIV epidemic in South Africa. To address the fact that Thembisa does not 
currently consider HIV transmission among men who have sex with men or as a result of sharing of contaminated injecting 
equipment, a secondary analysis for key populations was undertaken using the Spectrum AIM and Goals models.

For the TB Investment Case, the TIME model was used, a dynamic compartmental TB model developed by the TB Modelling 
and Analysis Consortium (TB MAC), in the version calibrated to the South African TB epidemic.

Results: Examining future scenarios for the HIV and TB response in South Africa

Modelling the future of the HIV response
The modelling team assessed the epidemiological impact, cost and cost-effectiveness of the following six scenarios:

1. Baseline (Scenario 1): This scenario, which was used as a comparison for all other scenarios, maintained coverage 
with all interventions and TE factors at current (2014) coverage levels throughout the 20-year projection period. 

2. Government targets (Scenario 2): The project analysed the full and incremental cost and incremental cost-
effectiveness of the current mix of interventions against HIV and TB over the next 5 years, at current coverage 
targets endorsed by the government. As with the baseline scenario, separate analyses were undertaken for current 
and optimal levels of technical efficiency. 

3. Optimisation scenario without constraints (Scenario 3): An analysis was conducted to ascertain the full and 
incremental cost and incremental cost-effectiveness of the most efficient mix of interventions against HIV and TB, 
with efficiency measured in cost per live year saved, over the next 20 years. This exercise also identified optimal 
coverage targets and assessed the impact of achieving them with both current and optimal levels of technical 
efficiency. No budgetary limitations were assumed with respect to Scenario 3.

4. Optimisation scenario with budget constraints (Scenario 4): A separate exercise repeated the analysis for Scenario 3, 
but assessed outcomes with the current budget envelope (including domestic and important external sources) 
maintained over time. This step aimed to identify the most efficient mix of interventions in the absence of 
additional resources. As in prior scenarios, analyses were made with both current and optimal levels of technical 
efficiency. 

5. Optimisation towards 90-90-90 targets (Scenario 5). Another exercise repeated the analysis for Scenario 3, but with 
the aim of determining the most cost-effective package of interventions to achieve the 90-90-90 targets. 

6. 90-90-90 budget scenario (Scenario 6): To inform relevant domestic and donor budgets, the 90-90-90 scenario was 
adapted for a more budget-relevant scenario. This scenario started with the current financial year (2015/16) rather 
than the original start year of 2014/15. The scenario also added a number of interventions and enablers that were 
not part of the optimisation package despite being current government policy because their effectiveness could 
not be established based on the evidence reviewed. Since the changes in projection period for this scenario make 
it hard to compare with the other scenarios, its results are given separately (see Section 4.3).
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Each of the six HIV scenarios, including the baseline scenario, resulted in declines 
in new HIV infections and AIDS-related deaths. All non-baseline scenarios (2-6) 
resulted in substantial reductions in new HIV infections compared to baseline, with 
the unconstrained optimisation and 90-90-90 scenarios achieving the greatest 
declines in new HIV infections through 2030. The same pattern is seen with regard 
to AIDS-related deaths, with scenarios 2-6 representing an improvement over 
baseline and with the unconstrained optimisation and 90-90-90 scenarios proving 
most effective in minimizing HIV-related mortality. Similar patterns are evident 
with respect to life years lost due to AIDS, with the unconstrained optimisation and 
90-90-90 scenarios saving 38% and 37%, respectively, over five years, and 47% and 
45%, respectively, over 20 years.

4 excluding the 90-90-90 Budget scenario which is explained in more detail in Section 4.3

“Each of the six HIV 
scenarios, including 

the baseline scenario, 
resulted in declines 

in new HIV infections 
and AIDS-related 

deaths. ”

Figure 2: HIV incidence, prevalence, life years saved and total AIDS deaths, by scenario4
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Among the scenarios that improve results in the HIV response over baseline (2-6), cost per life saved and new infection 
averted is lowest for the government targets and constrained optimisation scenarios. 

Table 4: Summary of life years saved, cost and cost effectiveness results by HIV scenario

  Baseline Government 
targets

Optimisation 
without 

constraint

Optimisation 
with constraint 90-90-90

Life years saved [millions] (% change on baseline)

-     2015-2019 - 3.48 (16%) 8.18 (38%) 2.14 (10%) 8.07 (37%)

-     2015-2034 - - 27.9 (47%) 10.8 (18%) 26.8 (45%)

Total cost [billion 2014 ZAR] 

-     2015-2019 122 131 191 129 157

-     2015-2034 688 - 947 675 743

Incremental cost [billion 2014 ZAR] (% change on baseline)

-     2015-2019 10 (8%) 70 (57%) 7 (6%) 35 (29%)

-     2015-2034 - 259 (38%) -14 (-2%) 55 (8%)

Incremental cost per life year saved

-     2015-2019 R 2,742 R 8,506 R 3,250 R 4,181

-     2015-2034 - R 9,250 Cost saving R 2,055

In the separate analysis undertaken for key populations, results were modelled for standard service packages for each key 
population, using the Spectrum model. For each of the key populations – adolescent girls and young women aged 15-24, 
men who have sex with men, people who inject drugs, and sex workers – each of the packages had a limited impact on 
total infections averted or life-years saved compared to baseline. However, these findings need to be interpreted with 
caution, as they use a different baseline than the earlier general population analysis and fail to take into account the 
impact of scaling up interventions in the general population.

Modelling the future of the TB response
To analyse impact and cost of the future course of the national response to TB, two scenarios were modelled:

1. A baseline scenario, which maintains coverage of all interventions at current (2014) levels throughout the 20-
year projection period.

2. A 90-90-90 scenario, which provides that by 2020 90% of prevalent TB cases will be diagnosed and treated, with 
90% of those on treatment achieving treatment success.

Continuing current coverage, as in the baseline scenario, would result in 2.1 million TB-related deaths over the next 20 
years and only a somewhat modest 24% decline in the rate of TB deaths in the population at large. By contrast, the TB 
90-90-90 scenario would reach the international target of a 35% reduction in TB deaths by 2020 and a 75% reduction 

5 excluding the 90-90-90 Budget scenario which is explained in more detail in Section 4.3
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by 2025. Meeting current government targets for TB will achieve international 
epidemiological targets for TB by 2020, but longer-term efforts will be needed to 
achieve the vision of ending TB as a public health threat over the next 20 years. 

At its peak in 2020/21, the TB 90-90-90 strategy would require double the annual 
TB expenditure required by the baseline scenario. Over the first five years (from 
the base year 2015/16 to 2020/21), implementation of the TB 90-90-90 strategy 
would demand a 46% budget increase, including costs associated with a mass 
TB screening campaign. Over 20 years, a 22% budget increase will be needed to 
implement the TB 90-90-90 strategy. 

Over 20 years, 
a 22% budget 

increase will 
be needed to 

implement the 
TB 90-90-90 

strategy
Table 5: Costs to the South African National TB Programme (2015-2020), 2015 ZAR millions 

Cost component 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21

Diagnostics 814 785 829 1,931 4,136 4,737

Smears 96 95 106 100 82 65

Culture 245 237 261 237 190 145

Xpert 430 414 421 1,395 3,233 3,659

LPA 8 5 6 8 8 7

X-rays 35 34 36 193 623 862

Treatment 529 539 628 701 672 577

Drug sensitive TB 111 108 115 102 80 62

MDR and XDR TB 418 432 513 599 592 515

Patient support 220 539 628 701 672 577

Patient health service usage 1,810 1,856 2,186 1,981 1,519 1,020

Non-MDR 181 175 186 165 130 101

MDR 1,629 1,682 2,000 1,817 1,389 919

HIV-TB 669 749 782 1,008 1,118 1,208

Program support 236 250 265 281 298 316

Program management 22 24 25 26 28 30

Service delivery 169 180 190 202 214 227

Health and community workforce 35 37 40 42 44 47

Community systems strengthening 9 10 10 11 12 12

Total costs 4,278 4,720 5,318 6,603 8,415 8,435
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Modelling underscores that South Africa cannot achieve its TB targets solely by expanding the HIV response, as TB-
related gains from expanded HIV programmes stabilise after 2025. However, reaching the HIV and TB 90-90-90 targets 
simultaneously would magnify results, reducing the population-based rate TB death rate by 87% over 20 years. 

Optimising the future HIV response in South Africa
In contrast to other countries’ Investment Cases, the South African Investment Case will not result in a programme which 
“bends the curve” of HIV incidence or deaths; equally, we can’t save money for HIV by front-loading the HIV budget over a 
short period of time. This is in part because HIV policy in South Africa is already relatively allocatively efficient, even though 
some current government targets (regarding medical male circumcision and condoms in particular) will be hard to achieve. 

Under the currently assigned budget from the three major funding sources, ART can only be scaled up to 85% of coverage 
under current guidelines, which will not allow the country to reach the UNAIDS 90-90-90 targets by 2020. If these targets 
are to be met, universal testing and treatment must be rolled out, increasing testing to >12 million tests per year for the 
foreseeable future, using all testing modalities (home-based testing, mobile testing, provider-initiated testing etc), and 
initiating between 670,000 and 900,000 people on ART per year until 2019, aiming at having 5.7 million people on ART 
by 2018/19. In order to achieve this, the availability of adherence clubs and home-based provision of ART needs to be 
increased- the only cost saving interventions that were found.

It is in the 
hands of the 

government to 
decide when 

total HIV costs 
will start to 

decrease

Even under baseline (in other words, what would be needed just to maintain current 
coverage levels), the annual cost of the programme will continue to increase year on 
year for the next twenty years. Under the 90-90-90 budget scenario, annual cost will 
increase until about 2032, but will be cheaper than baseline every year thereafter.

In summary, the total cost of the HIV programme will increase no matter the 
mix of interventions chosen because of South Africa’s generalised epidemic and 
government’s pre-existing commitment to fund lifelong ART to existing patients. 
It is however in the hands of the government to decide when total costs will start 
to decrease - spending more later will lead to an increase in the total spend. Over 
the next 20 years, the annual HIV budget will increase by 140% under the Baseline 
scenario; by 120% under the constrained optimisation; and by 130% under the 
90/90/90 scenario. Increasing the efficiency of services first, before expanding 
eligibility and coverage, is more cost effective than the other way around.

For all interventions included in the HIV Investment Case, the IC drew conclusions 
regarding appropriate next steps. Using the incremental cost-effectiveness of the 
90-90-90 scenario as the benchmark, the IC team grouped all interventions into 
three categories of cost-effectiveness.
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Table 6: Recommendation by intervention

Intervention ICER (Cost per life 
year saved, ZAR) Recommendation

1. Cost-effective

Condom availability Cost saving Scale up, as this is the most cost-effective intervention amongst 
the list considered. However, since the number of sex acts that can 
be protected is limited, and condom wastage is high, it is not cost 
effective to oversaturate the country with condoms as per current 
government targets.

MMC Cost saving Scale up as much as possible. However, the intervention will reach a 
saturation point, as there is a limit to the number of men willing to 
undergo circumcision even after taking into account demand creation 
efforts.

SBCC 1 Cost saving Scale up

MMC targeting Cost saving Scale up as much as possible, and extend age targeting to younger 
age groups (aged 10-17) that are not covered under current policy. 
(Note that targeting each of the age groups is equally cost-effective.)

Testing of exposed infants at 6 
weeks

749 Scale up

ART

- Current guidelines

- Universal Test and Treat (UTT)

1,043 

14,644 

Scale up ART as much as possible. Increasing coverage under current 
guidelines is more cost-effective than extending the eligibility criteria 
to UTT, but the latter is necessary if achieving UNAIDS’ 90-90-90 targets 
is a priority. 

HCT 5,978 Scale up. As the entry point in the treatment cascade, scaling up HCT is 
a prerequisite to scaling up ART.

SBCC 3 13,111 Scale up

2. Neutral

PMTCT (Initiation of ART in 
pregnancy)

2,940 Although the model suggests scaling down the initiation of ART in 
pregnancy, this is primarily a result of PMTCT being made redundant 
once very high levels of ART coverage have been achieved. The IC does 
not recommend scaling down PMTCT under the status quo.

SBCC 2 N/A The model is indifferent between scaling down and maintaining the 
high baseline levels of SBCC 2.

Testing of pregnant women N/A The model is indifferent between scaling down and maintaining the 
high baseline levels of testing of pregnant women.
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Intervention ICER (Cost per life 
year saved, ZAR) Recommendation

3. Not cost-effective compared to cost-effectiveness of UTT, and once all of the above have been scaled up

Testing of adolescents (15-19) 15,303

None of these interventions should be prioritised before universal 
testing and treatment (UTT) coverage has been achieved, as each is 
less cost-effective than UTT. For PrEP and microbicides in particular, 
this result hinges on the cost of the intervention; the likely public 
sector costs of these interventions remains unknown, requiring the IC 
modelling team to use assumptions. 

Birth testing 36,710

PrEP

- for sex workers

- for adolescents

- for discordant couples

106,452 

304,776

710,321

Microbicides 304,776

Condom education 5,781,471

EIMC 295,239,305

With respect to TE factors, critical enablers and development synergies, the largest potential impacts are gained by TE 
factors that reduce the loss to follow-up between HIV testing and ART initiation (point-of-care CD4 testing and provider-
initiated testing). The only TE factor or enabler that is cost saving is adherence clubs for ART, which reduce the average cost 
of ART provision per patient as well as the total cost of the HIV programme. Generally, there is limited published evidence 
that critical enablers and development synergies have a considerable impact on life-years saved from preventing HIV 
infections and deaths, though they might be important for other reasons. The critical enabler with the greatest impact is 
a community-based intervention against gender-based violence, through its reported impact on a reduction of multiple 
sexual partners. 

Table 7: Target population, coverage and impact on total cost and effectiveness for TE factors and enablers included in 
the Budget scenario

TE factor/ enabler Target population Coverage

% change in

total life 
years lost total cost

1. TE factors

a. for ART

Adherence clubs All adults currently on ART 2015: 10% 5% -1%

2016: 10%

2017: 20%

2018: 30%

2019: 40%

2020: 50%

2021: 60%
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6 We did not assess the cost impact of this TE factor in isolation. We know that home-based care reduces the cost of first-line adult ART by 6%, 
but this likely doesn’t translate into a saving in total cost.

7 The remaining 36% of tests are assumed to be done through traditional stand-alone, clinic-based, non-targeted HCT.

8 HTA: high transmission area

9 These values are based on covering all adolescents, not only those covered by the life skills curriculum.

TE factor/ enabler Target population Coverage

% change in

total life 
years lost total cost

Home-based ART 

All adults currently on ART

2015: 0% - -1%

2016: 0%

2017: 3%

2018: 7%

2019: 10%

2020: 13%

2021: 17%

Point-of-care CD4 testing 8% 1%

b. for HCT

Provider initiated HCT

All adults undergoing testing

25% of tests 5% 3%

Mobile HCT 25% of tests 3% 2%

Home-based HCT 15% of tests 3% 2%

HCT invitations to pregnancy 
partners

6% 5%

2. Critical enablers 

SASA! Community-based gender-
based-violence intervention

Intense intervention to adults 
18-35 + community outreach; in 
HTA  only

3% 6%

Life skills and vocational training 
for adolescent girls

All adolescents aged 16-25 who 
aren’t in education or employment 

1% 1%

Risk reduction for alcohol and 
substance users

Alcohol and substance using 
adults

0.2% 1%

Risk reduction for substance users
Meth- and cannabis-using women 
15+

0.1% 0.3%

School-based HIV/STI risk 
reduction

Same as Life skills curriculum 2% 8%

Teacher support
Adolescents in informal 
settlements and rural areas with 
>28% ANC prevalence

1% 0.2%

Parental monitoring 2% 4%

School feeding 0.2% 2%

Positive parenting
High schools in low-income 
districts

1% 5%

Supporting adolescent orphan 
girls to stay in school

0.2% 6%

State-provided child-focused cash 
transfers

Adolescent orphan girls 0.01% 2%
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Optimising the future TB response in South Africa
While the national and global TB incidence and mortality targets in 2025 are obtainable with current interventions 
available, these targets will not be reached by HIV prevention and treatment alone, as TB-related gains from expanded 
HIV programmes stabilise after 2025. A comprehensive combination package of TB and HIV prevention, intensified case 
finding, diagnosis and high quality treatment is required which will require additional funding. Reaching the HIV and TB 
90-90-90 targets simultaneously would magnify results, reducing the population-based rate TB death rate by 87% over 
20 years. 

In contrast to the HIV Investment Case, the TB Investment Case was able to show that these results can be achieved by 
high investment over a short period of time of about five years.



CHAPTER 1
INTRODUCTION
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INTRODUCTION

1.1 Context and background

In 2011, at the UN General Assembly High Level Meeting on HIV and AIDS, countries including South Africa adopted the 
Political Declaration on HIV/AIDS, pledging to strive to reduce new HIV infections, deaths due to HIV, and HIV-related 
stigma and discrimination by 50% by 2015. An important component of the Political Declaration was the introduction of 
the ‘investment approach’ to achieve substantial and sustainable impacts in the global HIV response by 2015 and beyond 
[1]. 

Resources for South Africa’s HIV and TB response have increased significantly over the last ten years, and major progress 
has been made in reducing new infections, keeping people alive, and tackling discrimination against people living with 
HIV. However, there are still many ways in which the HIV and TB response can be optimised in order to ensure that 
the country meets its national and international commitments and targets. Underpinning this work is the investment 
approach, which has been fully embedded in the country’s National Strategic Plan for HIV, TB and STIs (2012-2016) [2]. 

In 2013, the South African National Department of Health (NDOH) and National AIDS Council (SANAC) initiated the 
application of the investment framework to the South African twin epidemic of HIV and TB, broadening the usual 
consideration of TB in HIV-infected people in HIV Investment Cases to include the full TB epidemic in South Africa, 
regardless of TB patients’ HIV status. The South African HIV and TB Investment Case borrows elements of the investment 
framework, such as the consideration of biomedical and behavioural interventions alongside of strategic enablers of the 
HIV response and development synergies whose implementation often falls into the remit of government departments 
other than Health. 

For HIV, the South African Investment Case adds to these categories the category of the technical efficiency10 (TE) 
factor which works to improve the efficiency of only one intervention (whereas enablers and synergies often aim at 
improving the efficiency or uptake across a number of interventions). Examples for this would be the introduction of 
adherence clubs (TE factor) into ART provision (intervention) on the one hand; versus the integration of a number of HIV 
interventions with non-HIV care at the primary healthcare level (programme enabler). Furthermore, the South African 
HIV Investment Case puts the optimisation of allocative efficiency11 at the heart of the exercise, by pioneering novel 
optimisation methodology that allows the consideration of the impact of a large number of interventions, TE factors and 
enablers on the programme’s effectiveness and cost12.

1.2  The state of the national HIV and TB epidemics and response

1.2.1  The HIV and TB epidemics in South Africa
HIV and TB represent among the most serious of all health threats to the people of South Africa. In 2014, HIV accounted 
for nearly one-third of all deaths in South Africa, while TB accounted for 41 751 deaths in South Africa in 2013. Expanded 
access to antiretroviral therapy has had a profound impact on South Africa’s HIV and TB epidemics; the number of AIDS- 
and TB-related deaths in 2014 in South Africa, while still substantial, was less than half the number in 2005.

10 Technical efficiency in the context of this analysis refers to the maximisation of output (for example, HIV tests done) given a set level of inputs (for 
example, healthcare staff).

11 Allocative efficiency in the context of this analysis refers to the maximisation of a socially desirable output (for example, life years saved) given a 
set level of funding.

12 For TB, no TE factors were included in Phase 1 of the Investment Case.
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South Africa is home to 6.3 million people living with HIV, or 18% of all people 
living with HIV worldwide (2013). An estimated 12.2% of South Africa’s population – 
including 18.8% of adults ages 15-49 – were living with HIV in 2012. Geographically, 
HIV prevalence is highest in KwaZulu-Natal and Mpumalanga. 

An estimated 340 000 people in South Africa were newly infected with HIV in 2013 – 
a sharp decline since 2005, when 560 000 people acquired HIV. The number of new 
HIV infections among children – 16 000 in 2013 – has fallen by more than half since 
2009, when 33 000 children were newly infected. Women are almost twice as likely 
to become infected with HIV as men, with young females (15-24 years) four times 
more likely to acquire HIV as young males. 

An estimated 450 000 new cases of TB occurred in South Africa in 2013, including 
more than 26 000 cases of drug-resistant TB. South Africa’s HIV epidemic has largely 
driven the country’s TB epidemic.

1.2.2  South Africa’s response to HIV and TB
The National Strategic Plan guides South Africa’s response to HIV and TB. The South 
African National AIDS Council (SANAC), a representative body of all stakeholders in 
government, the private sector, non-governmental organisations and civil society, 
oversees and coordinates the national response. 

The national response includes evidence-based actions to prevent new HIV 
infections, scale up antiretroviral therapy and reduce AIDS-related mortality, lower 
TB infections and deaths, ensure an enabling environment that protects and 
promotes human rights, and reduce stigma related to HIV and TB. South Africa has 
emphasized HIV treatment scale-up; in 2015, the country began recommending use 
of 500 CD4 cells/ml3 as the threshold for HIV treatment initiation, and the country 
has also enthusiastically embraced the UNAIDS 90-90-90 target for treatment scale-
up.13 Steps have been taken to ensure the integration of HIV and TB services.

1.3  Aims of the Investment Case

The South African HIV and TB Investment Case aims at informing and, if necessary, 
changing national HIV and TB policy and strategy, by 

(1) reviewing all relevant programmes, interventions, and social and programme 
enablers that could contribute to an efficient HIV and TB response, and

(2) calculating the most cost effective mix of such interventions and enablers.

13  The 90-90-90 target provides that by 2020: (a) 90% of all people living with HIV will know their 
HIV status; (b) 90% of all people with diagnosed HIV infection will receive sustained antiretroviral 
therapy; and (c) 90% of all people receiving antiretroviral therapy will achieve viral suppression.

The South 
African HIV and 

TB Investment 
Case aims at 

informing and, 
if necessary, 

changing 
national HIV 

and TB policy 
and strategy
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Based on this, the aim is to (3) inform relevant domestic and donor budgets, including

(a) the funding envelope for the current mid-term expenditure framework (MTEF), including the HIV Conditional Grant 
and the part of the Provincial Equitable Share dedicated to HIV and TB programmes;

(b) the concept note for the country’s next proposals to the Global Fund to Fight AIDS, Tuberculosis and Malaria as well 
as the country’s next National Strategic Plan for HIV, TB and STIs;

(c) the South Africa-specific budgets of international donors such as PEPFAR.

While Phase 1 targeted the national-level domestic and donor budgets (including GFATM and PEPFAR), Phase 2 will 
produce provincial-level results, and Phase 3 will aim at the district level. The results of both Phase 2 and 3 are expected 
later in 2016.

The audience for the results of the Investment case includes the South African cabinet, national departments including 
the National Departments of Health (NDOH), Basic Education (DBE) and Social Development (DSD) which traditionally 
oversee the majority of HIV- and TB-relevant funding as well as Treasury, SANAC, civil society, private sector, development 
organisations, and, from Phase 2 onwards, the Premiers of the nine provinces and provincial, district and local AIDS 
councils.
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2.1  Investment case design principles

Analytically, the aim of the South African HIV and TB Investment Case was to establish the most cost-effective mix of 
interventions against HIV and TB for South Africa over the next 20 years (2014/15 to 2032/33), with the aim of improving 
the allocative efficiency of HIV funding. Cost effectiveness was measured as cost per life year saved by the entire 
programme of interventions, incremental to a baseline of keeping current coverage with all interventions constant over 
20 years. 

In order to assess the comparative merits of a range of interventions, five different scenarios for HIV were constructed, 
based on government targets, UNAIDS epidemiological targets, and a custom built optimisation routine (for more details, 
see Section 2.5.2). These are summarised in Table 1. 

Table 1: List of scenarios analysed under the HIV Investment Case

Scenario Description

Baseline
The baseline for the incremental analysis. This scenario keeps the coverage of all 
interventions and technical efficiency factors constant at current (2014) coverage levels 
throughout the 20-year projection period.

Government targets
Using government documents to inform planned government targets for selected 
interventions, this scenario projects the epidemic under the current government response 
over the next five years.

Unconstrained optimisation
Using a custom built optimisation routine that considers the cost effectiveness of each 
intervention and iteratively adds the most cost effective intervention to a rolling baseline, 
this scenario scales up interventions without regard to a funding envelope.

Constrained optimisation

This scenario repeats the optimisation routine but stops once the total cost of the package 
of interventions exceeds the combined budget of the South African government, PEPFAR, 
and the Global Fund in any of the years 2014/15 to 2016/1714. This scenario provides the 
most cost effective mix of interventions given the currently committed budget from the 
three main sources.

90-90-90

This scenario repeats the optimisation routine but stops adding interventions once the 
UNAIDS 90-90-90 epidemiological targets are reached (by 2020). These targets ensure that 
90% of all people living with HIV know their status, 90% of all people diagnosed with HIV 
infection receive sustained antiretroviral therapy, and 90% of those receiving ART remain 
virally suppressed. This scenario produces the most cost effective mix of interventions 
required to meet the 90-90-90 targets.

90-90-90 budget 

In order to inform relevant domestic and donor budgets, the 90-90-90 scenario was adapted 
for a more budget-relevant scenario. This scenario started with the current financial year 
(2015/16) rather than the original start year of 2014/15. The scenario also added a number 
of interventions and enablers that were not part of the optimisation package despite being 
current government policy because their effectiveness could not be established based on 
the evidence reviewed. Since the changes in projection period for this scenario make it hard 
to compare with the other scenarios, its results are given separately (see Section 4.3).

14 The actual budget constraint used was based on a preliminary version of the results presented in Table 5, with slightly higher numbers.
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For TB, two different scenarios were selected and combined with the five HIV scenarios.

Table 2: List of scenarios analysed under the TB Investment Case

Scenario Description

Baseline The baseline for the incremental analysis. This scenario keeps the coverage of all 
interventions constant at current (2014) coverage levels throughout the 20-year projection 
period.

90-90-90 Calculates the costs and impact of screening 90% of those most vulnerable to TB, diagnosing 
and initiating on treatment 90% of the prevalent cases of active TB, and ensuring that 90% of 
those on treatment are successfully treated.

2.2  Evidence collecting process

The Investment Case aspired to be both receptive to suggestions from all sectors of 
society, and scientifically rigorous in the assessment of available evidence. As such, 
the process began with a large-scale 2-day stakeholder consultation workshop 
in July 2014, widely attended by 250 participants representing government, 
academia, civil society, non-governmental organisations, and the healthcare 
profession. Starting from a provisional list of interventions drafted by experts in 
the sub-working groups for each programme area, the workshop solicited ideas 
regarding new interventions from participants and facilitated discussion on the 
merits and demerits of existing interventions. It also served as a comprehensive 
data collection exercise, as participants were urged to bring evidence, published 
or unpublished, regarding the cost and effectiveness of all interventions discussed. 

Based on the outputs from the stakeholder consultation workshop, the evidence 
collected went through several rounds of scrutiny, first by the programme area 
sub-working groups, and then by the modellers. A standardised grading system 
was developed for the evidence and circulated amongst assessors. In short, 
interventions had to have strong evidence demonstrating their effectiveness, and 
be compatible with existing model architecture in order to be included. 

Although the TB process was the same in terms of collecting and grading the 
evidence available for proposed interventions, the modelling of TB interventions 
is currently still much less advanced than that of HIV. Thus, for Phase 1 of the 
Investment Case, only a few of the interventions could be represented within the 
model. TE factors were not yet addressed, and the details of how to achieve the 
targets are not captured within the model. Additionally, while the 90-90-90 targets 
explicitly recognise the importance of reaching vulnerable groups which are at 
high risk for TB, the TB models at our perusal do not yet manage to model different 
high risk groups separately. 
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2.3  Interventions, technical efficiency factors and enablers included in the analysis

2.3.1  Interventions included in HIV Investment Case
2.3.1.1  Main analysis
Table 3 lists the HIV interventions, technical efficiency factors, and critical enablers that passed successive rounds of 
scrutiny and were included in the final analysis.

Table 3: Interventions, TE factors, and enablers included in the main analysis for the HIV Investment Case

Program area Intervention/ TE factor/ enabler Impact represented in model

1. Interventions

Care and treatment Cotrimoxazole ART uptake

ART at current guidelines ART uptake in children and eligible adults 
(CD4 < 500)

Universal test and treat ART uptake in children and all HIV-
positive adults

HCT uptake

Male medical circumcision General population MMC MMC uptake in highly sexually active men

Early infant male circumcision EIMC uptake

MMC age group targeting (10-14, 15-19, 20-24, 25-49) MMC uptake in highly sexually active men

Comprehensive condom 
programming

Condom availability Condom use

Male and female condom education Condom use

Key populations PrEP for sex workers PrEP uptake for sex workers

PMTCT PMTCT (Triple ART initiation in pregnant women) ART uptake in pregnant women

Infant testing at birth Uptake of infant testing at birth

Infant testing at 6 weeks Uptake of infant testing at 6 weeks

HCT General population HCT HCT uptake

Testing of pregnant women HCT uptake in pregnant women

Testing of adolescents HCT uptake in adolescents

Social and behaviour 
change communication

SBCC campaign 115 HCT uptake in adolescents

Multiple sexual partners

SBCC campaign 2 Condom use

SBCC campaign 3 Condom use

HCT uptake

MMC uptake

15 A number of organisations responsible for SBCC campaigns were involved in a government tender submission process at the time of analysis, so 
we anonymized the campaigns in order to not influence the tender process.
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Prevention PrEP for discordant couples PrEP uptake

PrEP for adolescents PrEP uptake for adolescents

Microbicides16 Microbicides uptake

2. TE factors

ART GP down referral Mortality on ART

Infectiousness on ART

ART retention

Home-based ART ART cost (Cost model)

Community based adherence supporters Mortality on ART

Infectiousness on ART

ART retention

Adherence clubs Mortality on ART

Infectiousness on ART

ART retention

ART cost (Cost model)

Point-of-care CD4 testing ART uptake

HCT Provider initiated HCT HCT uptake

Mobile HCT HCT uptake

Home-based HCT HCT uptake

Workplace HCT HCT uptake

HCT invitations to pregnancy partners HCT uptake

3. Critical enablers

SASA! Community-based gender-based-violence 
intervention

Multiple sexual partners

Life skills and vocational training for adolescent girls Condom use in adolescents

Risk reduction for alcohol and substance users Condom use

Risk reduction for substance users Condom use

School-based HIV/STI risk reduction Multiple sexual partners

Condom use

Teacher support Multiple sexual partners

Parental monitoring Multiple sexual partners

Condom use in adolescents

School feeding Condom use in adolescents

Positive parenting Multiple sexual partners

Supporting adolescent orphan girls to stay in school Age of sexual debut

State-provided child-focused cash transfers Age disparate sex

16 It is important to note that this report refers to the results of Phase 1 of the Investment Case, for which we took all evidence into account that 
had been published, or brought to our attention, by 31 January 2015 the latest. This meant that some more recent updates, such as the new data 
regarding the effectiveness of microbicides presented during CROI 2015, or the results of the START and TEMPRANO trials, could not be included 
in this process.
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2.3.1.2  Key populations sub-analysis
South Africa’s National Strategic Plan 2012-2016 identifies a number of key affected populations that are most likely to be 
exposed to or to transmit HIV [3]. Among this array of populations, the IC key populations working group focused on sex 
workers (SW), men who have sex with men (MSM) and people who inject drugs (PWID), following the WHO definition of 
key populations as population groups who are at increased risk of HIV infection and onward transmission due to high-risk 
sexual behaviors, and who often have legal and social issues related to their behaviours. Additionally, it was decided to 
add an analysis of interventions targeting adolescent girls and young women between the ages of 15 and 24 years. Table 
4 summarises these interventions.

Table 4: Interventions, TE factors, and enablers included in the key populations sub-analysis of the HIV Investment Case

Key population Interventions included in package of care

Adolescent girls and young women 
(15-24)

PrEP, cash transfers, condom promotion and provision, HIV testing and counselling, 
school-based HIV and violence prevention, community mobilisation (modelled on 
DREAMS initiative17)

IDU Harm reduction programmes, such as sterile needle and syringe programmes, as well as 
opioid substitution and peer outreach

MSM
Risk-reduction activities, outreach (including by peers), prevention of sexual 
transmission of HIV (including condom use, prevention and treatment of STIs), voluntary 
and confidential HIV counselling and testing

CSW
STI treatment, peer outreach and counselling, condom promotion, removing stigma and 
discrimination, elimination of gender-based violence, HIV testing and treatment, and 
programmes addressing clients

2.3.2  Interventions included in TB Investment Case
Table 5 summarises the interventions included in the TB Investment Case. (As stated before, there were no TE factors or 
enablers included in Phase 1 of the TB Investment Case.)

Table 5: List of interventions included in TB Investment Case

Aim Intervention

1. Screen vulnerable populations for TB Intensified case finding in clinics and other health facilities

Active case finding in communities, schools, correctional facilities, workplaces, etc.

If no active TB and eligible for IPT, initiate on IPT

2. Diagnose and treat TB Estimated TB cases diagnosed and initiated on treatment

If HIV co-infection, appropriate treatment includes ART

3. Successfully treat TB Drug sensitive TB cases treated successfully

RIF resistant TB treated successfully

17 The DREAMS initiative is a collaborative undertaking launched by PEPFAR, the Bill & Melinda Gates Foundation and the Nike Foundation that 
involves a combination of evidence-based interventions to reduce new HIV infections among adolescent girls and young women.
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2.4   Expenditure analysis

HIV and TB services in South Africa are primarily funded through public revenue, 
external development partners and the private sector (individuals and some 
businesses). The HIV allocations by the South African government have grown from 
R966 million in 2004/5 to R13.6 billion in 2014/15, representing a 1,300% growth 
in nominal public allocations over the decade. In the last comprehensive tracking 
effort of HIV expenditure, the National AIDS Spending Assessment (NASA) in 
2009/10, the split between these sources was 75% from domestic public, 16% from 
external sources (mostly from the US President’s Emergency Plan for AIDS Relief, 
PEPFAR, and the Global Fund to Fight AIDS, TB and Malaria, GFATM), and 8% from 
the domestic private sector [4]. 

In order to inform the HIV and TB budget going forward and to be able to compare 
required funding with the currently committed funding envelope, we conducted, 
as part of the Investment Case, a comprehensive analysis of current HIV expenditure 
from the three most important sources, the South African Government for all 
departments (HIV/AIDS Conditional Grants and Provincial Equitable Share), PEPFAR 
and GFATM, for the years 2011 to 201318. This involved combining expenditure 
data from a multitude of sources, including the South African government’s 
Basic Accounting System (BAS), the PEPFAR Expenditure Analysis reports and the 
GFATM Enhanced Financial Reports from their principal recipients, cross-walking 
expenditure items between these sources, and mapping items to the interventions 
included in the Investment Case, which means that not all items could be 
categorised19. 

For TB expenditure from the South African government, the only disaggregated 
expenditure data available was that of inpatient treatment of drug-resistant TB. 
Therefore the other expenditure components such as outpatient treatment of 
drug-sensitive and drug-resistant TB, inpatient treatment of drug-sensitive TB, 
medications and diagnoses were calculated using available unit cost data as well 
as the number of TB cases recorded in the South African Electronic TB Register for 
2011 to 2013.

2.5  Modelling suite

The main Investment Case analysis used two established models of the HIV and the 
TB epidemic in South Africa as well as cost models that were purpose-built for this 
analysis. Figure 1 summarises the flow of information between the models. 

18 Note that the definition of financial years differs between the three funders. In order to aggregate 
expenditure data across funders, we applied the South African government’s financial year (FY), 
and matched, as far as possible, the reports from PEFPAR and GF. However, in the case of PEPFAR, 
the USG FY is 6 months behind the SA FY, and the reports could not be adjusted. Therefore, the 
USG FY 2011/12 was matched to SA FY 2012/13. 

19 The additional spending on categories not included in the Investment Case have been 
summarised and labeled ‘HIV activities not included in IC’ in Table 4.
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Figure 1: Models included in Investment Case and data flow between models

Using data from the evidence collection process on the definition of the target population covered and the effectiveness 
of each intervention, two epidemiological models projected the HIV epidemic in South Africa under each of the six 
scenarios. The Thembisa model, a dynamic model of the HIV epidemic maintained by the Centre for Infectious Disease 
Epidemiology and Research at the University of Cape Town [4], was used for the main HIV analysis, whilst Spectrum, an 
international model maintained by Avenir Health and parameterised for South Africa, added estimates for key populations 
only. 

The TIME (TB Impact Model and Estimates) model, also maintained by Avenir Health, was used for the TB Investment 
Case. The model used as inputs results from the HIV models regarding ART coverage (% of all HIV infected on ART) and 
HIV incidence. Together, the models produced the number of HIV and TB infections averted and the number of life-years 
saved under each scenario for the duration of its projection.

2.5.1  Data sources
The following data was collected for each intervention:

1. The definition of the target population, 

2. The current (2013 or, where available, 2014) coverage for the intervention or TE factor,

3. Effectiveness of the intervention, and

4. Unit cost or, in the absence of this data, as much information as possible on the quantity and cost of the 
ingredients required in implementing the intervention.

For the government targets scenario, information was also collected regarding the planned government targets up to 
2018/19 (where available) for any intervention or TE factor included in available government documents.

Table 6 summarises the data sources for all data items.

THEMBISA
(main analysis)

Epidemiological models:
Life years saved over 20 years

SPECTRUM
(key populations only)
  - GOALS
  - AIM (AIDS Impact Model)

HIV COST MODEL*

Cost models:
Cost over 20 years

*ART cost based on National ART Cost 
Model (NACM)

TIME
(TB Impact 
Model and 
Estmiates)

Stop TB 
Cost

Model
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Table 6: Main data items included in the Investment Case and their sources

Data item Source(s)

Definition of target population Programme area sub-working groups 

Size of target population Epidemiological models

Current coverage HIV/AIDS CG Annual Performance Evaluation Report 2013/14 [5]; SANAC NSP Progress 
Report [6]; GARP Report 2014 [7]

Effectiveness Review of published and unpublished literature; existing assumptions in epidemiological 
models

Unit cost Review of published and unpublished literature; expenditure records

Cost ingredients Review of published and unpublished literature; RSA Global Fund Request for Funding 
2013, RSA Global Fund programme budgets for rounds 6, 9, and 10

2.5.2  HIV epidemiological models

2.5.2.1  Thembisa
The Thembisa model was used in the primary analysis for the HIV Investment Case. 
It is an integrated demographic and epidemiological model of the HIV epidemic 
in South Africa. The model is deterministic and compartmental, dividing the 
population into a large number of compartments that are defined in terms of 
demographic, behavioural, intervention exposure and HIV disease characteristics. 
The population is stratified by sex and age (in months, at ages 0-9, and in years, at 
ages 10 and older). 

There are two broad risk groups (high risk and low risk, the former consisting of 
individuals with a propensity for concurrent partners and commercial sex activity), 
and within these two risk groups various subgroups are defined, based on sexual 
experience, marital status and (in the case of married individuals) partner risk 
group. Female sex workers are assumed to be a sub-group of the unmarried 
high risk group, and their rate of entry into sex work is assumed to be sufficient 
to meet the calculated male demand for commercial sex. Rates of marriage and 
divorce are assumed to depend on age and sex, while rates of entry into non-
marital (short-term) relationships depend on age, sex, risk group, marital status and 
sexual experience. Assumptions about coital frequencies and condom use depend 
on type of relationship, age and sex. In addition, condom use is assumed to have 
increased over time, in response to HIV communication programmes and condom 
distribution programmes, although in recent years there is assumed to have been 
some decline in condom usage relative to the historic trend. 

The model projects the change in the number of individuals in each compartment 
at monthly time steps, starting in 1985. To ensure that the model results are 
realistic, the model is calibrated to historic HIV prevalence data from antenatal 
surveys and household surveys, as well as recorded death statistics. Heterosexual 
HIV transmission probabilities per act of sex are assumed to depend on the HIV 
disease stage and sex of the infected partner, the age and intervention exposure 
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of the susceptible partner, the type of relationship and the risk groups of both partners. A limitation of the model is 
that it does not consider HIV transmission between men who have sex with men and HIV transmission due to sharing 
of contaminated needles. Another limitation is that the demographic parameters are preliminary, and forecasts of the 
future population size are therefore subject to much uncertainty.

2.5.2.2  Spectrum
The secondary analysis for key populations was produced with the Spectrum AIM and Goals models. The AIM model 
comprise three sub-models for: adults, children and MTCT. The model does not estimate HIV incidence directly, but only 
estimates the consequence of incidence which is input to the model, from EPP, Goals or direct user input. In this analysis 
the incidence input is produced by Goals. The Goals model captures HIV epidemic in adult populations, 15-49 years old. 
Individuals enter the Goals model at age 15. They are assumed sexually non-active until they reach the median age at first 
sex of 16.3 years for men and 17.2 years for women. Individuals are then allocated to one of five risk categories, chosen 
on the basis of the availability of behavioural data. The risk categories are: stable couples (men and women reporting a 
single partner in the last year), multiple partners (men and women who report more than one partner in the last year), 
female sex workers and clients, men who have sex with men (MSM), and injecting drug users (IDU). 

HIV positive individuals move through CD4 compartments, which is shared with AIM model and described below. Many 
HIV-related parameters vary as a function of CD4 count: progression to lower CD4 counts, HIV-related mortality, probability 
of initiating ART and infectiousness. Depending on the eligibility criterion and the level of first line ART coverage, a 
percentage of those eligible for treatment will start first line ART. The CD4 structure within Goals allows for the estimation 
of the impact and resource requirements of expanding the CD4-based ART eligibility criterion for adults to 500 CD4 cells/
uL, from its current setting of 350 CD4 cells/uL. The Goals model also has an impact matrix that summarizes the impact 
literature to describe changes in behaviour by risk group as a result of exposure to behaviour change interventions. 

The model calculates new HIV infections by sex and risk group as a function of behaviours and epidemiological factors 
such as prevalence among partners and stage of infection. The risk of transmission is determined by behaviours (number 
of partners, contacts per partners, condom use) and biomedical factors (ART use, male circumcision, prevalence of other 
sexually transmitted infections). Interventions can change any of these factors and, thus, affect the future course of the 
epidemic. 

The Goals model is linked to the AIM module in Spectrum that calculates the effects on children (0-14) and those above 
the age of 49. The AIM module also includes the effects of programs to prevent mother-to-child transmission on paediatric 
infections. 

In Spectrum, cost and impact results for HIV are typically prepared using a combination of tools. Incidence impact 
modelling is done with Goals, utilizing its explicit transmission mechanisms. 

2.5.3  HIV optimisation method
Based on the outputs of life-years saved from the epidemiological model and the incremental cost from the cost model, 
we computed the incremental cost effectiveness ratio (ICER) for each intervention and scenario. The ICER calculation is 
also the basis of the optimisation routine used to generate each of the three optimisation scenarios. We examined the 
impact of scaling each intervention either up or down to any of the default coverage levels (30%, 60% and 90%) that 
were not assumed to represent baseline coverage20 (Table 11). (For example, an intervention with 60% baseline coverage 
was scaled down to 30% and up to 90%; an intervention with 30% baseline coverage was scaled up to both 60% and 

20 The DREAMS initiative is a collaborative undertaking launched by PEPFAR, the Bill & Melinda Gates Foundation and the Nike Foundation that 
involves a combination of evidence-based interventions to reduce new HIV infections among adolescent girls and young women.
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90% coverage; an intervention with 90% baseline coverage was scaled down to 
60% and 90%; and an intervention deemed to have zero coverage at baseline was 
scaled up to 30%, 60% and 90%). This provided us with a total of 50 combinations 
of interventions and coverage levels that we modelled and ranked by ICER as cost 
per life-year saved. 

In a second step, we added the most cost effective option onto the baseline. We 
then repeated this process iteratively with different stopping points based on either 
the budgetary constraint (in the constrained optimisation scenario) or coverage 
targets (in the 90-90-90 scenario) desired. This meant we were able to compute the 
impact of changing coverage with a single intervention on the cost and impact of 
any other interventions that were affected by it (for example, the increase in ART 
uptake as a result of increasing HIV testing, or the reduction in the need for ART as 
a result of increasing HIV prevention interventions, including ART) and, ultimately, 
the cost and impact of the entire HIV response.

Lastly, we repeated the optimisation process for each of the scenarios at optimal 
levels of technical efficiency- in other words, examining what the impact would 
be of scaling up interventions while also improving the way they are being 
implemented and taking structural enablers or development synergies outside 
the health sector into account. We added only those TE factors and enablers for 
which evidence was available and whose cost effectiveness was of the same order 
of magnitude as that of the least cost effective scenario at current levels of technical 
efficiency. This meant we only included TE factors for both ART and HCT, as these 
were the only programme areas for which our review of TE factors found evidence 
of high enough quality, and only one enabler, teacher support, as the others were a 
lot less cost effective than the standard scenarios.

2.5.4  TB epidemiological models
TIME is a dynamic compartmental TB model that was developed by the TB Modelling 
and Analysis Consortium (TB MAC) in the version calibrated to the South African TB 
epidemic; the model version was the same as that used by the Stop TB Partnership 
to develop the new TB Global Plan. The model allows users to investigate the 
impact of scaling up the impact of key TB interventions such as active case finding, 
diagnosis via Xpert, improving treatment success and others on measurable 
indicators like TB incidence and notification and to cost such scale-up activities. It 
includes all essential TB processes: primary infection, infection with latent disease, 
reactivation, re-infections, the presence of a general MDR strain (with a differential 
fitness and acquisition rate with respect to non-MDR), TB mortality and the role of 
HIV on TB incidence and mortality.

2.5.5  Calculation of life years 
For each intervention, the primary outcome measure was life-years lost due to 
AIDS, with impact assessed according to the number of incremental life-years saved 
compared to baseline. Life-years saved was selected over HIV infections averted in 
order to compare interventions across different scenarios and age groups, as a focus 
on infections averted would have biased the analysis towards interventions for 
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adults. Moreover, the life-years saved measure combines impacts on incidence and 
mortality and thus permits a comparison of prevention and treatment interventions. 
Since only limited data are available from South Africa regarding quality weights, and 
no data regarding disability weights, life-years saved was selected over compound 
measures such as quality- or disability-adjusted life years.

In all three epidemiological models, life-years lost were calculated by multiplying the 
number of deaths due to AIDS in a given age group by the average life expectancy 
in this age group for a population with low HIV prevalence. Life expectancy values 
were based on the West Level 26 life table commonly used in Global Burden of 
Disease calculations [8]. Life years lost (or saved) were counted over the 20-year time 
horizon of the analysis only. In keeping with the calculation of undiscounted cost as 
necessary for a budget analysis (see above), neither outcomes (life-years saved) nor 
costs were discounted.

2.5.6  Cost models

2.5.6.1  HIV cost model
The cost model used the output from both the epidemiological models in terms of 
numbers of people covered by each intervention and multiplied this by the unit cost 
(ie. the per person/ person year/ test/ visit cost) of the respective intervention or TE 
factor. In cases where the scale up of technical efficiency factors reduced cost (for 
example, by reducing the staff time required), the unit cost of the intervention was 
reduced as a result. Cost was evaluated from the government perspective, using 
public-sector prices, and is presented in nominal terms and undiscounted.

2.5.6.2  TB cost model
The TB Investment Case used a newly developed TB cost model, the Stop TB 
Global Plan Cost Model, which was parameterised with relevant South African 
data regarding the unit costs of TB screening (active case finding and intensive 
case finding), diagnosis, and treatment of susceptible and resistant strains at the 
outpatient and, where necessary, inpatient level treatment. Unit costs were sourced 
from published and unpublished research of costs in South Africa.

2.5.6.3  Unit costs
The unit cost21 for each intervention was established using a number of methods:

First, we reviewed available estimates of the cost of each intervention and TE factor 
from both published and unpublished sources, giving preference to South African 
data wherever possible, to data from cost analyses over data based on expenditure 
or budgets, and to bottom-up cost analyses over ingredient-based analyses. 
We also took care to include only those results of cost analyses that represented 
implementation of the intervention under the most recent guidelines and at the 
relevant level of care. 

21 We define a unit cost as the cost per unit of output delivered by an intervention, TE factor or 
enabler. The output unit may be a person, test, visit, patient year or an entire programme, but most 
often it will be a person reached by the particular intervention.
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Second, wherever necessary we updated published unit cost estimates to represent more recent costs, such as staff 
salaries and drug costs, while maintaining information on the types and quantities of inputs required for the intervention. 

Third, where no unit cost could be found in the literature, cost was established using ingredient costing based on 
published data on the type and number of resources used in the intervention, and input costs from a collection of South 
African programme data used in budgets for the country’s past proposals to the GFATM (rounds 6, 9, and 10). 

Finally, for selected interventions for which no published data on either unit cost or ingredients was available, we used 
information from budgets or expenditure records. This method was used for the cost of male medical circumcision for the 
general population as well as for the three sexual behaviour change campaigns included in the analysis.

Table 7 summarises the sources and values of the unit costs used in the Investment Case.

Table 7: Summary of methods and sources used in calculating unit costs

Intervention/ Technical 
efficiency factor/ Enabler

Programme 
area Unit cost Cost value Source Notes

1a. HIV interventions

Cotrimoxazole ART R 93.72 per patient year [9]

ART (Adults) ART R 3,292 per patient year [10] Cost reported is for 
2014/15 only

ART (Paediatric) ART R 3,422 per patient year [10] Cost reported is for 
2014/15 only

Male medical circumcision MMC R 1,210.19 per circumcision CHAI (public 
sector sites) 

PEPFAR (NGO 
sites); both PC

Weighted average 
of public sector 
and NGO services

Early infant male circumcision MMC R 605.10 per circumcision Based on above Assumed to be 
50% of adult MMC 
cost

MMC age group targeting MMC  R 1,322.90 per circumcision From 
ingredients

MMC cost 
augmented 
with outreach 
and community 
mobilisation costs

Condom use CCP R 0.68 per condom From 
ingredients

Weighted average 
of male and female 
condoms, including 
distribution costs

Male and female condom 
education

CCP R 45.46 per person 
educated

From 
ingredients, 
based on [11]

PMTCT  
(mother not on any ART)

PMTCT R 62.38 per mother-baby 
pair

[10]
PMTCT B  
(mother not on lifelong ART)

PMTCT R 2,260.03 per mother-baby 
pair
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Intervention/ Technical 
efficiency factor/ Enabler

Programme 
area Unit cost Cost value Source Notes

Infant testing at birth PMTCT R 389.49 per patient year From 
ingredients

Infant testing at 6 weeks PMTCT R 369.11 per patient year

HCT (negative result) HCT R 81.65 per test

HCT (positive result) HCT R 89.98 per test

Testing of pregnant women 
(negative result)

HCT R 81.60 per test

Testing of pregnant women 
(positive result)

HCT R 89.93 per test

Testing of adolescents HCT R 234.13 per test

SBCC Campaign 1 (Message: 
testing, multiple partners)

SBCC R 9.78 per person 
reached

Expenditure 
records from 
implementing 
agencies

SBCC Campaign 2 (Message: 
condom usage and self-
efficacy)

SBCC R 5.00 per person 
reached

SBCC Campaign 3 (Message: 
testing, condom usage and 
self-efficacy, MMC)

SBCC R 2.74 per person 
reached

Post-exposure prophylaxis (PEP) other R 615.61 per patient year From 
ingredientsPre-exposure prophylaxis (PrEP) PREV R 1,009.73 per patient year

Microbicides PREV R 404.28 per patient year

Palliative care other R 767.41 per patient Alain Lolliot 
(PC)

Inpatient care other

  – pre-ART, <200 cells/microl

  – pre-ART, 200-349 cells/microl

  – pre-ART, 350-500 cells/microl

  – pre-ART, >500 cells/microl

  – ART, <200 cells/microl

  – ART, 200-349 cells/microl

  – ART, 350-500 cells/microl

  – ART, >500 cells/microl

R 1,292.20

R 754.56

R 616.76

R 299.87

R 1,586.16

R 1,266.10

R 649.87

R 577.18

per patient year [12]
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Intervention/ Technical 
efficiency factor/ Enabler

Programme 
area Unit cost Cost value Source Notes

1b. TB interventions

Flourescent smear microscopy 
(for new and retreatment 
patients, and RR TB treatment 
monitoring)

TB R 123.05 per test Lucy Cunnama 
(PC)

Liquid culture (as diagnostic 
test for Xpert-, EPTB; RR TB 
treatment monitoring)

TB R 185.14 per test Lucy Cunnama 
(PC)

Xpert MTB/RIF (as first line 
diagnostic test)

TB R 226.54 per test Lucy Cunnama 
(PC)

Symptom screening by lay 
worker based in health facility

TB R 6.55 per test Nicola Foster 
(PC)

Line probe assay (as genotypic 
resistance testing)

TB R 351.89 per test Lucy Cunnama 
(PC)

X-rays (as screening for high 
risk groups)

TB R 103.50 per test Lucy Cunnama 
(PC)

First-line TB drugs (adults) TB R 379.49 per treatment 
course

Anna Vassall 
(PC)

First-line TB drugs (children) TB R 321.99 per treatment 
course

Anna Vassall 
(PC)

Second-line TB drugs (MDR and 
RR TB)

TB R 22,389.63 per treatment 
course

based on [13]

Second-line TB drugs (XDR TB) TB R 57,497.77 per treatment 
course

based on [13]

Hospitalisation

First line patients TB R 5,764.38 per stay From 
ingredients

MDR and RR TB TB R 105,404.91 per stay based on [13]

XDR TB TB R 105,404.91 per stay based on [13]

Outpatient clinic utilization 
(MDR and RR TB)

TB R 14,213.45 per stay based on [13]

Preventive therapy (IPT) TB R 229.99 per patient year From 
ingredients
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Intervention/ Technical 
efficiency factor/ Enabler

Programme 
area Unit cost Cost value Source Notes

2. Technical efficiency factors (HIV only)

GP down referral ART R 4,810.28 per patient year [14]

[10]

Full cost of ART 
under GP down 
referral

Cost reported is for 
2014/15 only

Community based adherence 
supporters (Adults)

ART R 445.49 per patient year [15]

Kheth’Impilo 
(PC)

Adherence clubs ART R 3,661.08 per patient year [10] adjusted 
based on [16]

Full cost of ART 
under adherence 
clubs

Cost reported is for 
2014/15 only

Point-of-care CD4 ART R 218.45 per test [17]

Provider initiated counselling 
and testing (negative result)

HCT R 85.91 per test [18]

Provider initiated counselling 
and testing (positive result)

HCT R 128.40 per test [18]

Mobile HCT (negative result) HCT R 92.69 per test

Personal 
communication 
based on [19]

Mobile HCT (positive result) HCT R 120.59 per test

Home based HCT (negative 
result)

HCT R 114.46 per test

Home based HCT (positive 
result)

HCT R 145.32 per test

Workplace HCT HCT R 153.84 per test From 
ingredients

HCT invitations to partners of 
pregnant women (negative 
result)

HCT R 85.14 per test From 
ingredients

HCT invitations to partners 
of pregnant women (positive 
result)

HCT R 95.47 per test From 
ingredients
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Intervention/ Technical 
efficiency factor/ Enabler

Programme 
area Unit cost Cost value Source Notes

3. Critical enablers

Teacher support ENB R 136.00 per student 
reached

Lynette 
Mudekunye 
(PC)

SASA! Community based 
gender-based violence 
intervention

ENB R 245.78 per person 
reached

Christine 
Michaels-
Igbokwe (PC)

Life skills and vocational 
training for adolescent girls

ENB R 207.44 per person 
reached

From 
ingredients, 
based on [20]

School based HIV/STI risk 
reduction intervention

ENB R 658.11 per person 
reached

From 
ingredients, 
based on [21]

Parental monitoring ENB R 1,061.78 per parent 
monitored

Expenditure 
records from 
implementing 
agency

Positive parenting ENB R 1,061.78 per parent 
trained

Risk reduction counselling for 
alcohol in STI clinics

ENB R 186.51 per participant From 
ingredients, 
based on [22]

Supporting adolescent orphan 
girls to stay in school

ENB R 2,706.00 per child 
supported

From 
ingredients, 
based on [23]

State-provided child-focused 
cash transfers

ENB R 400.78 per child 
supported

From 
ingredients, 
based on [24]
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RESULTS

3.1  Expenditure analysis

3.1.1  Past expenditure between 2011/12 and 2013/14
Table 8 summarises HIV and TB expenditure from the three main sources of HIV financing in South Africa (excluding private 
sector expenditure) for 2011-2013. As before, the South African government was the largest contributor, increasing from 
76% in 2011 to 80% of total funding in 2013, followed by PEPFAR, decreasing from 22% in 2011 to 17% in 2013 and GF 
increasing from 1% in 2011 to 3% in 2013. 

The SA government’s public funding for HIV has substantially increased over the three years, including a 12% rise in 
2012 and a 19% increase in 2013. GF spending also rose dramatically in the three-year period due to initial delays in the 
start-up of the Single Stream Funding grant (2011); early delays in disbursement associated with enrolling new PRs; and 
in meeting WHO quality assurance requirements (which occurred only in 2013). The 5% reduction in PEPFAR spending 
from 2012/13 and 2013/14 was anticipated under USG-SA government Bilateral Partnership Framework Implementation 
Plan (PFIP).

Table 8: Total spending on HIV and TB in South Africa by source, 2011-2013 (million ZAR, % of total)

Funding source 2011 2012 2013

 South African government  13 294 (76%)  14 883 (77%)  17 773 (80%)

 PEPFAR  3 871 (22%)  3 901 (20%)  3 695 (17%)

 GFATM  214 (1%)  421 (2%)  662 (3%)

 Total expenditure  17 379  19 204  22 130 

Table 9 provides a breakdown of total spending in HIV, TB, and HIV/TB integrated programmes. HIV/TB integration 
activities accounted for only 1% of total funding in 2013/14, while 81% supported HIV activities and 18% for TB activities 
(noting again that outpatient treatment costs for TB were estimated).

Table 9: Total spending by disease area (million ZAR, 2011-2013)

Spending (ZAR) 2011 2012 2013 Grand total % share 
over 3 years

 HIV  13 775  15 686  18 000  47 461 81%

 TB  3 377  3 348  3 741 10 466 18%

 HIV/TB  227  170  389  786 1%

 Grand total  17 379  19 204  22 130  58 713 100%
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Table 10 summarises expenditure for each of the programme areas included in 
the Investment Case during these three years. Note that 13% of expenditure could 
not be mapped to any of these programme areas (labelled “Non IC” here); of the 
remaining expenditure, care and treatment activities (ART, pre-ART, adherence 
support, and NIMART) accounted for the largest share of spending (39%). TB 
activities (including diagnosis and treatment of PTB, ETB, MDR TB and XDR TB) 
accounted for the second largest share of spending (19%). Social enablers received 
8%, and programme enablers 5%, of all funding. 

Over the three years, the proportion of total spending devoted to HIV care and 
treatment increased from 37% to 40%, while share of TB spending decreased from 
21% in 2011 to 18% in 2013. The share of spending on social enablers declined from 
10% to 6%, while spending on programme enablers increased slightly from 5% to 
6% in 2013. 

Table 10: Total spending by Investment Case programme area, 2011-2013 (ZAR, % of total)

Spending (ZAR) 2011 2012 2013 Grand Total % Share

HIV 11 530 976 515 12 983 789 861 15 082 376 134 39 597 142 511 67%

Care and treatment  6 415 825 156  7 486 329 034  8 906 380 884  22 808 535 073 39%

Comprehensive condom 
programming 

 46 533 198  211 891 054  175 406 347  433 830 599 1%

HCT  833 546 557  1 048 788 653  1 141 046 035  3 023 381 245 5%

Key populations  237 471 479  274 924 351  248 853 952  761 249 782 1%

Medical male circumcision  408 514 701  379 441 921  566 686 471  1 354 643 092 2%

Other biomedical prevention  143 932 376  188 690 835  244 393 863  577 017 074 1%

PMTCT  590 055 927  472 239 901  483 086 386  1 545 382 215 3%

Social behaviour change 
communication 

 247 211 514  262 726 025  319 492 166  829 429 706 1%

HIV not disaggregated  96 005 160  137 979 411  286 337 033  520 321 604 1%

Social enablers  1 693 432 074  1 522 875 270  1 395 408 130  4 611 715 475 8%

Programme enablers  818 448 373  997 903 407  1 315 284 868  3 131 636 648 5%

TB  3 603 642 421  3 517 875 121  4 082 497 592  11 204 015 134 19%

Non IC  2,244,001,565  2,702,445,194  2,964,893,219  7,911,339,978 13%

Grand Total  17 378 620 501  19 204 110 177  22 129 766 945  58 712 497 623 100%

Between 2011 
and 2013, the 
proportion of 

total spending 
devoted to 

HIV care and 
treatment 
increased



54

CHAPTER 3

Figure 2 displays the respective contributions of the SA government USG and GF in each of the programmatic areas in 
2013. 

Figure 2: Proportional spending on HIV and TB of sources by funder and IC category (2013)

3.1.2  Planned expenditure 2015/16 to 2017/18
The SA government’s mid-term expenditure framework (MTEF) budget allocations for 2015/16 to 2017/18, summarised 
in Figure 3, indicate the allocation of funding for HIV and TB in the near future. The GF confirmed grant amounts for 
2014/15 and 2015/16 pertain to the remaining contract amounts for current grants that may not fully convert into actual 
disbursements (these will be based on the ‘burn rates’, that is, the principal reciepients’ percentage expenditure from their 
total budget). Projected amounts from the GF for 2016/17 to 2018/19 are drawn from the country’s new Concept Note 
but these may not be fully realised. Figure 3 projects future PEPFAR spending based on the commitments outlined in the 
PFIP, but these, too, may not fully convert into available funding. Until contracts with implementing partners are finalised 
for GF and PEPFAR, and until SA government department business plans and detailed budgets are in place, it is difficult 
to project accurately the funding available the various IC programmatic categories. 
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Figure 3: Estimated future funding commitments for SA government, GF and PEPFAR (ZAR, 2014/15-2017/18)

SA govt. sources: Estimates of National Expenditure and Provincial Budgets (2015/16). Excludes provincial discretionary (voted) budgets. 
Historical spending by DCS, DOD, SAPS and adjusted for inflation. PEPFAR: PFIP agreement. GF: remaining budget for current grant (2013/14-
2015/16) and indicative funding ceiling for new Concept Note (2016/17). Subsequently, the GF has approved some additional ‘above 
allocation’ funding for SA as well as additional funding for the DREAMS initiative.
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3.2  Results of the HIV Investment Case

3.2.1  Coverage with interventions

3.2.1.1  Baseline and Government target scenarios
We used published government information regarding coverage reached by 2013/14 from and planned targets for select 
interventions Table 11 lists the interventions analysed and the coverage levels they were modelled at both at baseline and 
under the government target scenario. We identified government targets from published documents for 5 interventions 
in total (ART, MMC, condom distribution, PMTCT, and HCT); all other interventions were modelled at baseline coverage 
levels.

Based on government targets that specified absolute numbers of patients on ART for the next 5 years, ART will reach a 
coverage level of 90% in 2019 assuming eligibility at current guidelines (CD4<500, PMTCT B+). This represents a scale 
up from current 2015 levels, but not significantly more so than baseline which reaches a coverage level of 82% in 2019. 
Government targets specify 1 million circumcisions annually, which represents a coverage level of over 90%. This raised 
concerns about feasibility, especially regarding demand, which are discussed in greater detail in Section 3.2.2. Similarly, 
the government target of distributing 1 billion condoms a year exceeds the numbers permissible in the model which 
is limited by the number of protected sex acts that occur in the population. As such, we restricted condom availability 
coverage to an upper bound of 100%. PMTCT was also set at 100% coverage which seems difficult to reach in a setting 
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where treatment is voluntary. Lastly, HCT targets of around 11 million tests per year roughly corresponded to coverage 
levels between 60 and 90%. HCT coverage was especially difficult to define, given that tests were not necessarily 
distributed uniformly across all individuals and that high levels of variation exist across subpopulations.

Table 11: Coverage levels with HIV interventions under baseline and government targets scenarios

Program area Intervention Modelled baseline 
coverage level (2015)

Government target 
coverage level (2019)

Care and treatment Cotrimoxazole 90% 90%

ART at current guidelines 60% 90%

Universal test and treat 0% -

Male medical circumcision General population MMC 30% > 90%

Early infant male circumcision 10.5% 10.5%

MMC age group targeting (10-14) - -

MMC age group targeting (15-19) - -

MMC age group targeting (20-24) - -

MMC age group targeting (25-49) - -

Comprehensive condom 
programming

Condom availability 60% 100%

Male and female condom education 30% 30%

Key populations PrEP for sex workers 0% 0%

PMTCT PMTCT 80% 90%

Infant testing at birth 0% 0%

Infant testing at 6 weeks 60% 60%

HCT General population testing 60% 60-90%

Testing of pregnant women 90% 90%

Testing of adolescents 30% 30%

Social and behaviour 
change communication

SBCC campaign 122 30% 30%

SBCC campaign 2 90% 90%

SBCC campaign 3 60% 60%

Prevention PrEP for discordant couples 0% 0%

PrEP for adolescents 0% 0%

Microbicides 0% 0%

22 Since a number of organisations responsible for SBCC campaigns were involved in a government tender submission process at the time of 
analysis, we anonymised the campaigns in order to not influence the tender process.
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3.2.1.2  Optimisation scenarios
Table 12 lists the ranking of all interventions considered using the optimisation 
routine described previously (Section 2.5.2). Overall, scaling up condom availability, 
male medical circumcision, and SBCC Campaign 1 (with a message of encouraging 
testing and discouraging multiple partners) were the most cost effective options – 
the model in fact suggests that they were cost saving overall, since all of them prevent 
significant numbers of new infections which translate into savings in treatment costs. 
In terms of cost effectiveness, these are followed closely by scaling up infant testing 
at 6 weeks, and ART at current guidelines. Since increasing ART at current guidelines 
to 90% coverage by 2019 is not affordable under the current budget constraint, 
however, the constrained optimisation scenario only increases ART coverage up to 
85%, and contains all of the interventions above that are more cost effective.

In order to reach the 90-90-90 targets by 2020, one has to move further down the 
list of interventions ranked by cost effectiveness and implement increasingly less 
cost effective interventions. These include scaling up HCT and SBCC Campaign 3 
(with a message of increasing HCT, condom use, condom self-efficacy, and MMC), 
and increasing HIV testing to 90%, and improving linkage to care and escalating 
initiation under a policy of universal test and treat (UTT).

Towards the bottom of the list are interventions with relatively poor cost 
effectiveness that are only included under the unconstrained optimisation scenario. 
Most notably, these include innovative and effective new biomedical prevention 
interventions, such as pre-exposure prophylaxis (PrEP) and microbicides. 

Table 12: Ranking of all options under each HIV optimisation scenario

Intervention Life years 
saved23

Incremental 
cost (R 

millions)

Incremental 
cost 

effectiveness 
ratio

Total cost in 
2016/17 (R 

billions)

% deviation 
from budget 

constraint

Baseline - - - 20.1 -8%

Included in Constrained optimisation scenario

Condom availability (90%) 2,438,320 -15,014 Cost saving 20.1 -7%

MMC (90%) 1,196,860 -2,515 Cost saving 20.5 -6%

SBCC 1 (90%)  791,200 -1,406 Cost saving 20.6 -5%

MMC targeting 15-19 266,260 -510 Cost saving 20.7 -5%

MMC targeting 25-49 209,610 -476 Cost saving 20.8 -4%

MMC targeting 20-24 170,960 -344 Cost saving 20.9 -4%

MMC targeting 10-14 5,980 -1 Cost saving 20.9 -4%

Infant testing at 6 weeks (90%) 352,450 264 749 20.9 -4%

ART at current guidelines (90%) 16,104,650 16,793 1,043 23.9 10%

Only scaling 
up condom 
availability, 

male medical 
circumcision, 

and a campaign 
of encouraging 

testing and 
discouraging 

multiple 
partners were 

cost saving 
overall

23 Life years saved and cost are calculated incremental to baseline + all options further up in the list.
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Intervention Life years 
saved23

Incremental 
cost (R 

millions)

Incremental 
cost 

effectiveness 
ratio

Total cost in 
2016/17 (R 

billions)

% deviation 
from budget 

constraint

Additionally included in 90-90-90 scenario

PMTCT (60%) -271,900 -799 2,940 23.8 10%

HCT (90%) 1,684,450 10,070 5,978 24.4 13%

SBCC 3 (90%) 104,490 1,370 13,111 26.5 22%

UTT (90%) 2,461,308 36,043 14,644 28.8 33%

Additionally included in Unconstrained optimisation scenario

Testing of adolescents (90%) 66,873 -927 15,303 28.8 33%

Infant testing at birth (90%) 214,338 7,868 36,710 29.2 35%

Sex worker PrEP (90%) 9,654 1,028 106,452 29.2 35%

Microbicides (90%) 806,584 156,414 193,922 35.2 62%

Adolescent PrEP (90%) 42,372 12,914 304,776 35.7 64%

Discordant couple PrEP (90%) 2,624 1,864 710,421 35.7 64%

Condom education 90% 3,073 17,766 5,781,471 36.5 68%

EIMC 90% 7 2,067 295,239,305 36.6 69%

Based on the difference in ART coverage described above, the total number of patients on ART differed drastically 
between scenarios. From a baseline of 3.4 million in 2015, both the unconstrained optimisation and 90-90-90 scenarios 
contained a rapid scale up of ART in the immediate future to 6 million patients on ART by 2017 before flattening out for 
the rest of the projection period (Figure 4). This is a result of implementing universal test and treat and achieving 90% 
ART coverage by 2020. 

On the other hand, the government targets and constrained optimisation scenarios (which track each other quite closely) 
implied a slower, more moderate scale up of ART, reaching 6 million only by 2022 and flattening out for the rest of the 
projection period. Most notably, all scenarios cross the baseline during our modelling period, implying a year on year 
reduction in the number of patients on ART ever afterward. The key difference and central policy question lies in when 
that turning point is reached. 
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Figure 4: Key HIV output indicators by scenario

The total number of HIV tests performed ranges from 10 to 13 million per year under 
both the baseline and the constrained optimisation scenarios, 33 to 44 million 
per year under the 90-90-90 scenario, and 40 to 94 million in the unconstrained 
optimisation scenario. The large scale-up under the unconstrained scenario 
reflects not only the scale up of HCT in the general population, but also PrEP and 
microbicides that include HIV testing four times a year. 

The number of circumcisions performed is relatively similar between the 
constrained optimisation, government targets, and 90-90-90 scenarios, as MMC 
is scaled up rapidly in each of the scenarios. Note that optimisation includes 
even more circumcisions due to the scale up of early infant male circumcision. 
Most noteworthy is the fact that all scenarios experienced a massive dip in the 
number of circumcisions shortly after scale up. The model reached a saturation 
of circumcisions, given inherent assumptions about the limited number of men 
willing to undergo circumcision, suggesting that current government targets of 1 
million per year may be unsustainable. 

The difference in the number of condoms in circulation between scenarios also 
raises questions about the sustainability of government targets. Whilst current 

Total number of ART patients (millions)
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Current  
government  

targets of  
1 million 

circumcisions 
per year may be 

unsustainable
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policy recommends the distribution of 1 billion condoms each year, the model results indicated that these numbers 
are too high. Given realistic assumptions about the nature of condom usage and current sexual behaviour, the model 
suggested that distributing between 300,000 to 600,000 condoms a year will be sufficient to cover the number of 
protected sex acts that occur each year, even allowing for a liberal assumption of condom wastage (where only one in 
three distributed are used in the first place).

3.2.2  Epidemiological impact
After summarising the mix of interventions included in each of the scenarios, this section reviews the impact of each 
scenario on the development of the HIV epidemic in South Africa over the next 20 years.

Until 2013/14, all scenarios followed the same development of the HIV epidemic as the baseline scenario, with HIV 
incidence peaking at 1.37% per 100 in 1999, then decreasing- first slowly, then, from the start of the national ART roll-out 
in 2004, more rapidly, AIDS deaths peaking at 297,368 per year in 2004/05, then steadily reducing to 133,626 in 2013, and 
HIV prevalence increasing rapidly to 10% in 2004, then rising somewhat slower, to 12.4% in 2013 (Figure 5). 

Figure 5: HIV incidence, prevalence, life years saved and total AIDS deaths, by scenario
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Under the baseline scenario, from 2014/15 onwards incidence continued to decrease 
at about the same pace until 2019, then stabilised at 0.47% to 0.44% over the 
remaining 15 years. Under all other scenarios, incidence dropped dramatically from 
2014/15 onwards, with the largest reductions in the unconstrained optimisation 
and 90-90-90 scenarios, and the government targets and constrained optimisation 
scenarios following an almost identical path. The constrained optimisation scenario 
reduced incidence by half when compared to the baseline scenario, to 0.22% by 
2034/35; the unconstrained optimisation scenario reduced it even further, to 0.13%. 
Of note is that none of the scenarios managed to reduce incidence to below 0.1%, 
the level proposed necessary for ‘virtual elimination’ of HIV by Granich et al [25].

Total AIDS deaths followed a similar pattern, with a decline seen in all scenarios- 
with the largest decrease, to 30,115 deaths per year in 2034/35, in the unconstrained 
optimisation scenario, the constrained optimisation scenario still decreasing to 
48,938 deaths per year, and the government scenario following a very similar path 
to the first five years of the constrained optimisation scenario. 

As a result of the development of incidence and mortality, prevalence in the baseline 
scenario continued to increase, to a maximum of 14.3% in 2034/35, and declined in 
all other scenarios, to 12.6% in the unconstrained and to 11.9% in the constrained 
optimisation scenario. Whilst it is difficult to determine how much each intervention 
in the package contributed to the overall impact, increasing ART coverage likely 
played a significant role, not only because it differed most significantly between 
scenarios (Figure 4), but also because the ART scale up options contributed the 
greatest amount of life years saved in their respective baselines (Table 12).

Table 13 reports the progress towards two health targets laid out in the National 
Development Plan (NDP) by 2030 [26] and the UNAIDS 90-90-90 targets by 2020 
[27]. The scenarios did not differ drastically when compared to the NDP targets. 
None of the scenarios reached a life expectancy of 70 years, or eradicated HIV 
amongst under 20 year olds, although all scenarios came close on both accounts. 
In terms of the 90-90-90 targets, only the 90-90-90 and unconstrained optimisation 
scenarios allowed us to reach the targets, the former by design, and the latter since 
it included the 90-90-90 mix of interventions and more. This suggests that South 
Africa needs to further scale up its response, dramatically so over the next years, if 
it is to reach the UNAIDS targets by 2020.

None of the 
scenarios 

reached [the 
NDP target of]  

a life expectancy 
of 70 years, or 

eradicated HIV 
amongst under 

20 year olds, 
although all 

scenarios  
came close
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Table 13: Progress towards government and UNAIDS targets under each HIV scenario

Current 
(2015) Target Baseline Unconstrained 

optimisation
Constrained 
optimisation 90-90-90

NDP targets (by 2030)

Life expectancy 62.02 70 67.18 68.14 67.66 68.17

Generation free of HIV

- Prevalence <20 year olds 3.6% 0 1.9% 1.6% 1.4% 1.1%

- Incidence < 20 year olds 1.0% 0 0.7% 0.2% 0.3% 0.2%

90-90-90 targets (by 2020)

% of all people living with HIV who know 
their status

85% 90% 92% 99% 94% 98%

% of all people diagnosed with HIV who 
receive sustained antiretroviral therapy

60% 90% 81% 94% 85% 94%

% of people receiving antiretroviral 
therapy who have viral suppression24 N/A 90% N/A N/A N/A N/A

3.2.3  Cost and cost effectiveness
Under the baseline scenario, the HIV programme would cost R122 billion and R688 billion over 5 and 20 years, respectively 
(Table 14); the government targets scenario would cost only marginally more (8%) over the 5 years that we evaluated the 
scenario for. Optimisation without budget constraint, while being very effective, would increase the cost of the baseline 
scenario by 57% and 38% over 5 and 20 years, respectively- meaning that the largest cost increases would be at the beginning 
of the programme, during the period of fastest scale-up of, in particular, the most costly intervention, ART. The constrained 
optimisation scenario would increase cost only marginally when compared to the baseline scenario, by 6%, over the first five 
years; over the longer term it would in fact be cost-saving, though only just- saving R14 billion over 20 years. Lastly, 90-90-90 
scenario increases cost by 29% over 5 years, but this falls to a marginal 8% when evaluated over 20 years.

Table 14: Summary of life years saved, cost and cost effectiveness results by HIV scenario

  Baseline Government 
targets

Optimisation 
without 

constraint

Optimisation 
with constraint 90-90-90

Life years saved [millions] (% change on baseline)

-     2015-2019 - 3.48 (16%) 8.18 (38%) 2.14 (10%) 8.07 (37%)

-     2015-2034 - - 27.9 (47%) 10.8 (18%) 26.8 (45%)

Total cost [billion 2014 ZAR] 

-     2015-2019 122 131 191 129 157

-     2015-2034 688 - 947 675 743

Incremental cost [billion 2014 ZAR] (% change on baseline)

-     2015-2019 10 (8%) 70 (57%) 7 (6%) 35 (29%)

-     2015-2034 - 259 (38%) -14 (-2%) 55 (8%)

Incremental cost per life year saved

-     2015-2019 R 2,742 R 8,506 R 3,250 R 4,181

-     2015-2034 - R 9,250 Cost saving R 2,055

24 Note that we are unable to report on progress towards this target since viral suppression is not explicitly modelled in Thembisa.
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3.2.3.1  Cost by programme area
When looking at the contribution of each of the programme areas to total cost, the 
distribution amongst areas differed somewhat between the scenarios (Table 15). As 
in previous expenditure analyses of the South African HIV programme [3], the cost 
of the ART component of the Care and Treatment programme area was by far the 
largest contributor, with between 56% and 77% of total cost. The second largest 
component in all but the unconstrained optimisation scenario was the palliative 
and inpatient care component of the Care and Treatment programme area, with 
between 10% and 16% of total cost. Each of the remaining programme areas 
contributed less than 5% to total cost in any given scenario, with the exception 
of HCT which made up 14% of the total cost of the unconstrained optimisation 
scenario, rendering it the second most expensive programme component after ART 
in that scenario. The lowest share of total cost, again in all but the unconstrained 
optimisation scenario, was contributed by the Other Biomedical Prevention 
programme area; this is due to the fact that two of the three interventions included 
in this programme area, PrEP and microbicides, have not yet been rolled out in the 
public sector in South Africa, and no published targets are available for them yet, 
resulting in 0% coverage and zero cost at baseline and in the government target 
scenario for these interventions. In the optimisation scenarios these interventions 
ranked low in terms of cost effectiveness, resulting in them not being selected 
under the budget constraint in the constrained budget scenario.

Table 15: Distribution of cost between programme areas by HIV scenario

Intervention Baseline Government 
targets

Optimisation 
without 

constraint

Optimisation 
with 

constraint
90-90-90

Care and treatment 

 - ART 77% 68% 56% 76% 73%

 - Inpatient care 15% 16% 9% 14% 12%

 - Palliative care 1% 2% 0.8% 1% 1%

Medical male circumcision 0.9% 4% 2% 2% 2%

Condom comprehensive programming 2% 4% 4% 2% 2%

Prevention of mother to child transmission 0.3% 0.4% 0.4% 0.2% 0.2%

HIV counselling and testing 3% 4% 14% 3% 9%

Social behaviour change communication 1% 1% 0.9% 1% 1%

Other biomedical prevention 0.1% 0.1% 13% 0.1% 0.1%

3.2.3.2  Development of cost over time
In terms of the development of cost over time, Figure 6 shows that while all other 
scenarios were more expensive than the baseline scenario during the first ten years, 
by 2025 the constrained optimisation scenario became less expensive by year than 
the baseline scenario, with increasing savings over baseline every year thereafter. 
The unconstrained optimisation scenario however continued being more expensive 
throughout the projection period, by roughly the same amount year on year. The 

The cost of the 
ART component 

was by far  
the largest 

contributor,  
with between 
56% and 77%  

of total cost
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90-90-90 scenario fell between the two, following the same trajectory of the unconstrained optimisation scenario but 
peaking at significantly lower cost and crossing the baseline by 2032. Given that the 90-90-90 scenario reached similar 
epidemiological outcomes at a significantly lower cost than unconstrained optimisation (8% rather than 38% more 
expensive than baseline), it is the more cost effective option amongst the two, echoed by the lower ICER found (R 2,055 
vs R9,250 per life year saved, Table 14).

Figure 6: Total cost of HIV programme 

Note that even though we included the cost of inpatient care in order to compute the cost-effectiveness of interventions, it is excluded here since the 
HIV budget does not cover it.

As with many of the results presented above, the government scenario closely followed the path of the first five years of 
the constrained optimisation scenario. Given that the two had similar epidemiological impacts, and that the government 
targets scenario was more effective than the constrained optimisation scenario as measured by life years saved over 5 
years, the current mix of interventions under government policy is relatively cost effective, and therefore allocatively 
efficient at the current budget constraint. However, it is important to note that questions remain over the feasibility of the 
government scenario – most notably, the government targets scenario includes far higher levels of condom distribution, 
and slightly higher levels of medical male circumcision, than the model suggests is possible. 

Regardless of scenario, it is important to note the impending budgetary shortfall beyond the short term (the duration of 
the MTEF, 2014/15 to 2016/17- see Section 3.1). The unconstrained optimisation and 90-90-90 scenarios, whilst containing 
the greatest epidemiological impact, far exceeded the potential future HIV budget (based on a crude extrapolation of 
current budgetary data), and continued to increase in cost year on year throughout the projection period. This result 
suggests that, unlike what was shown in other countries’ Investment Cases, frontloading the HIV response in South Africa 
will not lead to a reduction in total cost year on year in the near future. Although front-loading certainly leads to a greater 
epidemiological impact, the nature of South Africa’s large scale generalised epidemic and higher cost of ART provision 
suggests that HIV is more persistent and the total cost remains high given the large number of people remaining on 
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treatment over a life time. Even under the constrained optimisation and baseline 
scenarios, the total cost exceeds the current HIV budget from 2016/17 onwards. 
This reinforces the need for renewed (and expanded) financial commitment from 
the South African Government if the HIV response is to be sustained in the future. 

3.2.4  TE factors and critical enablers
As a result of the limited number of TE factors and enablers included in this scenario 
and their limited impact on ether cost or impact, results do not change much, 
neither in terms of HIV infections averted or life-years saved, nor in terms of the 
total cost of the programme.

Figure 7 shows the ICER of each TE factor and enabler in conjunction with their 
parent interventions (ART and HCT) and the average ICER of each of the modelled 
scenarios. Whilst adherence clubs (cost saving), point of care test for CD4 (R 1,951 
per life year saved) and teacher support (R 4,000 per life year saved) had ICERs 
comparable with the average ICERs of the main scenarios, the vast majority of the 
TE factors and enablers proved to be much less cost effective. As their inclusion 
would have decreased overall cost effectiveness, even though they purported to 
improve technical efficiency, we made the difficult decision of excluding them from 
the current analysis. This does however not mean that funding for them should be 
discontinued as there might be reasons other than cost effectiveness that warrant 
their funding.

Figure 7: ICER progression of HIV TE factors and critical enablers 

Note that this graph is limited to those interventions with an ICER of <100,000/life year saved only
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Two issues are important to note in the interpretation of these results. Firstly, even though the technical efficiency factors 
may not rank favourably when cost effectiveness is considered, they could increase access. It is difficult to imagine how 
ART and HCT can be scaled up as drastically as described in the scenario analysis without, for example, the inclusion of 
adherence clubs and the different testing modalities considered. Secondly, the current analysis is only able to consider 
effectiveness regarding HIV end points, which jeopardises the enablers in particular that have been shown to have an 
impact on a multitude of outcomes. For example, it would be ludicrous to dismiss the merits of feeding school children 
simply based on its ICER in this analysis – its ineffectiveness in reducing HIV transmission does not detract from the 
benefits it brings to nutrition and educational outcomes in children.

3.2.5  Sensitivity analysis
Our sensitivity analysis showed that when varying the impact of the three main epidemiological parameters, the impact 
of higher eligibility on mortality on ART, the impact of ART on infectivity (and hence onwards transmission of HIV), as well 
as the reduction in the proportion of sex acts that are unprotected after HIV diagnosis, along wide ranges, the findings 
about the cost and effectiveness of each scenario hold, though the resulting 95% ranges overlap widely, weakening the 
difference between them. In scenarios where budget constraints are not taken into account (i.e. optimisation without 
constraints and optimisation towards 90-90-90), the life years lost results in the sensitivity analysis are substantially 
larger than the estimates in the main analysis. This is likely due to the increased variation of mortality on ART, leading to 
increased life years lost for especially those scenarios in which have large numbers of people are initiated on ART.

Table 16: Results of sensitivity analysis25

  Baseline Optimisation 
without constraint

Optimisation 
with constraint

Optimisation 
towards 90-90-90

Results of main analysis, 2015-2034

Life years lost [millions] 59.43 31.48 48.59 32.63

Life years saved [millions] 

(% change on baseline)
-

27.95 

(-47%)

10.84 

(-18%)

26.79 

(-45%)

Total cost [billion 2014 ZAR] 688 947 675 743

Incremental cost [billion 2014 ZAR] 

(% change on baseline)

259 

(38%)

-14 

(-2%)

55 

(8%)

25 Note that we left the government target scenario out of the sensitivity analysis.
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  Baseline Optimisation 
without constraint

Optimisation 
with constraint

Optimisation 
towards 90-90-90

Results of sensitivity analysis (medians and 2.5%-97.5% percentiles from 1,000 model runs), 2015-2034

Life years lost [millions]

(95% ranges)

60.90

(44.75- 83.74)

33.12 

(22.96 - 46.52)

50.15 

(36.05 - 69.32)

34.25 

(23.97 - 48.05)

Life years saved [millions] 

(% change on baseline)
-

27.78 

(-46%)

10.75 

(-18%)

26.66 

(-44%)

Total cost [billion 2014 ZAR] 

(95% ranges)

683

(618 - 754)

938 

(899 - 1011)

669 

(620 - 732)

734 

(688 - 820)

Incremental cost [billion 2014 ZAR] 

(% change on baseline)
-

255 

(37%)

-14 

(-2%)

51 

(7%)

3.2.6  Results for key populations
The results of the key populations sub-analysis based on the Goals model are summarised in Table 17. 

3.2.6.1  Baseline scenario
In the Goals baseline scenario, the model predicts 1.18 million new HIV infections within 5 years and  5.31 million new 
HIV infections within 20 years. The total cost is R122 billion within 5 years and R591 billion within 20 years, with the 
somewhat lower total cost in comparison to those calculated by the Thembisa model (see Section 3.2.3) reflecting the 
limited number of interventions included in the Goals model in comparison to the Thembisa model.

3.2.6.2  Packages of care for key populations
With the exception of adolescent girls and young women aged 15-24 (who we included in this sub-analysis even though 
they were not defined as a key population by the Investmetn Case key populations working group), each of the packages 
for key populations had a limited impact on total infections averted and life-years saved compared to the baseline 
scenario of keeping coverage constant at 2014 levels (Table 17). The package of care with the largest impact in terms of 
infections averted is the package for adolescent girls and young women; the one with the largest impact in terms of life-
years saved is those for MSM and CSW; and the most cost-effective package is that for IDU, while the MSM package was 
the least cost effective. Bearing in mind the limitations of this stand-alone analysis that starts from a different baseline to 
our main analysis and does not take into account the impact of scaling up any interventions in the general population, 
the incremental cost-effectiveness ratio of each package over 20 years would have been below the cost-effectiveness 
threshold of R100,000 per life-year saved that we used for TE factors and enablers in the Budget scenario. 



68

CHAPTER 3
Ta

bl
e 1

7:
 R

es
ul

ts
 of

 ke
y p

op
ul

at
io

ns
 su

b-
an

al
ys

is

Ke
y 

po
pu

la
ti

on
Yo

un
g 

w
om

en
ID

U
M

SM
CS

W

In
te

rv
en

ti
on

s 
in

cl
ud

ed
 

in
 p

ac
ka

ge
 o

f c
ar

e

Pr
EP

, c
as

h 
tr

an
sf

er
s, 

co
nd

om
 p

ro
m

ot
io

n 
an

d 
pr

ov
is

io
n,

 H
IV

 te
st

in
g 

an
d 

co
un

se
lli

ng
, s

ch
oo

l-b
as

ed
 H

IV
 a

nd
 

vi
ol

en
ce

 p
re

ve
nt

io
n,

 c
om

m
un

ity
 

m
ob

ili
sa

tio
n

H
ar

m
 re

du
ct

io
n 

pr
og

ra
m

m
es

, s
uc

h 
as

 
st

er
ile

 n
ee

dl
e 

an
d 

sy
rin

ge
 p

ro
gr

am
m

es
, 

as
 w

el
l a

s 
op

io
id

 s
ub

st
itu

tio
n 

an
d 

pe
er

 
ou

tr
ea

ch

Ri
sk

-r
ed

uc
tio

n 
ac

tiv
iti

es
, o

ut
re

ac
h 

(in
cl

ud
in

g 
by

 p
ee

rs
), 

pr
ev

en
tio

n 
of

 s
ex

ua
l 

tr
an

sm
is

si
on

 o
f H

IV
 (i

nc
lu

di
ng

 c
on

do
m

 
us

e,
 p

re
ve

nt
io

n 
an

d 
tr

ea
tm

en
t o

f S
TI

s)
, 

vo
lu

nt
ar

y 
an

d 
co

nfi
de

nt
ia

l H
IV

 c
ou

ns
el

lin
g 

an
d 

te
st

in
g

ST
I t

re
at

m
en

t, 
pe

er
 o

ut
re

ac
h 

an
d 

co
un

se
lli

ng
, c

on
do

m
 p

ro
m

ot
io

n,
 re

m
ov

in
g 

st
ig

m
a 

an
d 

di
sc

rim
in

at
io

n,
 e

lim
in

at
io

n 
of

 
ge

nd
er

-b
as

ed
 v

io
le

nc
e,

 H
IV

 te
st

in
g 

an
d 

tr
ea

tm
en

t, 
an

d 
pr

og
ra

m
m

es
 a

dd
re

ss
in

g 
cl

ie
nt

s

Co
ve

ra
ge

 3
0%

60
%

90
%

 3
0%

60
%

90
%

 3
0%

60
%

90
%

 3
0%

60
%

90
%

H
IV

 in
fe

ct
io

ns
 a

ve
rt

ed
 (%

 c
ha

ng
e 

on
 b

as
el

in
e)

20
15

-2
01

9
6.

41
%

11
.3

1%
14

.9
5%

0.
69

%
1.

25
%

1.
72

%
0.

02
%

0.
04

%
0.

06
%

0.
25

%
0.

54
%

0.
81

%

20
15

-2
03

4
9.

31
%

16
.5

1%
21

.9
2%

1.
17

%
2.

27
%

3.
29

%
0.

05
%

0.
11

%
0.

16
%

0.
52

%
1.

11
%

1.
65

%

Li
fe

-y
ea

r s
av

ed
 

20
15

-2
01

9
11

2,
42

8
19

8,
22

4
26

2,
12

1
15

,4
27

28
,6

66
40

,6
18

35
,4

84
,0

08
35

,4
83

,6
38

35
,4

83
,3

35
35

,4
78

,9
55

35
,4

72
,4

22
35

,4
66

,0
51

20
15

-2
03

4
9,

07
9,

05
9

16
,0

60
,1

82
21

,2
85

,3
12

1,
04

6,
94

9
2,

00
4,

86
0

2,
83

8,
30

2
18

4,
30

0,
15

9
18

4,
26

1,
90

0
18

4,
22

5,
25

3
18

3,
89

1,
73

7
18

3,
38

4,
26

6
18

2,
91

3,
18

2

In
cr

em
en

ta
l c

os
t o

f H
IV

 p
ro

gr
am

m
e 

(%
 c

ha
ng

e 
on

 b
as

el
in

e)

20
15

-2
01

9
5.

44
%

10
.8

8%
16

.3
2%

0.
05

%
0.

10
%

0.
15

%
0.

15
%

0.
29

%
0.

44
%

0.
05

%
0.

10
%

0.
16

%

20
15

-2
03

4
6.

88
%

13
.7

6%
20

.6
4%

0.
06

%
0.

12
%

0.
18

%
0.

18
%

0.
37

%
0.

55
%

0.
06

%
0.

13
%

0.
20

%

Co
st

 p
er

 li
fe

-y
ea

r s
av

ed
 

20
15

-2
01

9
R4

0,
24

9
R4

5,
59

2
R5

1,
71

1
R2

,4
38

R2
,5

53
R2

,7
43

R2
71

,4
89

R2
53

,1
67

R2
50

,6
67

R6
,6

68
R6

,9
08

R7
,0

52

20
15

-2
03

4
R3

,0
76

R3
,4

78
R3

,9
36

R2
05

R2
16

R2
31

R1
4,

17
2

R1
4,

48
0

R1
4,

78
0

R5
04

R5
22

R5
42



69

RESULTS

3.3  Results of the TB Investment Case

3.3.1  Coverage with interventions 
Baseline coverage levels were calculated using data from the National TB Programme 
and are consistent with the data submitted annually to the WHO. The targets used 
in the 90-90-90 scenario was announced by the Minister of Health during the World 
Lung Conference in Barcelona November 2014. 

Table 18: Coverage levels with TB interventions under baseline and targets scenarios

Intervention Baseline 
(2014)

90-90-90 
(2020)

1. Screen for vulnerable populations TB Proportion of high risk groups symptom screened for 
TB: intensified case finding in clinics and other health 
facilities

20% 90%

Proportion of high risk groups symptom screened for TB: 
active case finding in communities, schools, correctional 
facilities, workplaces, etc

5% 90%

If no active TB and eligible for IPT, initiate on IPT 5% 100%

2. Diagnose and treat TB Proportion of estimated TB cases diagnosed and initiated 
on treatment

57% 90%

If HIV co-infection, appropriate treatment includes ART 66% 100%

3. Successfully treat TB Proportion of drug sensitive TB cases treated successfully 76% 90%

RIF resistant TB, successful outcome 45% 70%

The first intervention recognises the importance of targeting interventions at the populations most at risk of TB. Within 
clinics and health facilities, intensified case finding (ICF) by increasing the index of suspicion for TB and greatly expanding 
symptom screening for active TB would be expanded. ICF among persons who present for HCT and ICF at ART initiation 
are already standard practice. ICF would be expanded to other groups presenting at the clinics who may be at increased 
risk of TB, including pregnant women, diabetics, and children under 5 years of age. Within communities, work places and 
correctional facilities, active case finding (ACF) would reach vulnerable groups who are not accessing health care within 
the clinics. ACF would be targeted at miners, prisoners, and contacts of persons with TB or at high risk of TB, such as those 
living in communities surrounding mines. If persons are at high risk for active TB, such as persons living with HIV, miners 
with silicosis, and young children who are TB contacts, isoniazid prophylactic therapy (IPT) would be given. Coverage of 
IPT for eligible persons would need to increase from the current estimated 6% to 100% to prevent TB disease.

The second intervention encompasses both diagnosis and linkage to care. If someone has TB symptoms – whether from 
a vulnerable group or low-risk group – he or she should be tested for TB. Persons who are diagnosed with TB need to be 
linked to care and put on appropriate treatment. Although implementation of the molecular diagnosis Xpert MTB/RIF has 
decreased the time from collection of sputum and TB results, the process is not point-of-care and an estimated 15-20% of 
persons diagnosed with TB are lost to care prior to treatment initiation. The second intervention is around improving the 
‘TB cascade’ and both reducing loss to care and reducing the time from first identifying someone with TB symptoms to 
initiating appropriate treatment. Integrated disease management also means that appropriate treatment encompasses 
not just TB treatment, but treatment for other chronic conditions as well, including ART for co-infected with HIV.
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The target of 90% for the third intervention – successful treatment – will only 
be possible with earlier diagnosis and initiation of treatment. Retention in care 
(reduction in lost to follow-up) is essential for improving the success rate for drug-
sensitive TB from 77% to 90%. For drug-resistant (DR) TB, the target of 70% success 
rate is lower than that being set by other high-burden DR TB countries, however 
South Africa is also starting from a lower baseline. Achievement of the targeted 
70% will require that the newly available and registered second-line drugs for TB, 
such as bedaquiline and linezolid, be successfully rolled out.  

3.3.1.1  TB screening campaign
Because of the commitment made by Minister Motsoaledi and Deputy President 
Ramaphosa on 24 March 2015, World TB Day, to launch a massive TB active and 
intensified case finding campaign, campaign costs were estimated and added to 
the overall interventions described above. This multi-phase massive TB screening 
campaign is one of the specific activities that is planned for achieving the 90-90-90 
targets above.

The campaign was described as follows:

Phase 1: Persons living within six identified peri-mining communities would be 
reached through a combination of intensified case finding by ensuring all attendees 
at primary health care facilities are symptom screened for TB and active case finding 
using symptom screening in poor communities to reach people who did not know 
to or were not able to access the primary health care centres. 

Phase 2: While intensified case finding would continue in the peri-mining 
communities, active case finding with field workers and community events would 
focus on the informal, poor, and at risk communities within the ten municipalities 
in South Africa which account for the highest burden of TB cases. 

Phase 3: While intensified case finding at the clinics would continue in all high 
risk communities, active case finding would focus on informal, poor, and at risk 
communities not previously reached within the four provinces which account for 
the highest burden of TB cases in South Africa.

In total, 8.5 million people who are at increased risk of TB would be reached through 
active TB case finding during the campaign.

3.3.2  Epidemiological impact
The results of the TB IC modelling exercise are presented below. The results were 
prepared with the TIME model, using results from the HIV scenarios (above). Dotted 
lines represent TB baseline (continue doing what we are currently doing) and the 
solid lines represent the impact of implementation of the TB 90-90-90 strategy.

Figure 9 presents the impact on deaths from TB, both for HIV-infected and HIV-
negative people, of implementing the TB 90-90-90’s strategy against TB baseline 
for each of the HIV scenarios. The WHO set targets for the elimination of TB in its 
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post-2015 strategy, estimating that 89,000 persons (range: 62,000 to 121,000) died 
from TB in South Africa in 2013, including both HIV-positive and -negative TB cases. 
The modelled estimates for the baseline scenario start from the high end of the 
WHO estimate and show a slight downward trend over time under a HIV baseline/
TB baseline scenario. However, if the TB 90-90-90 and HIV 90-90-90 scenarios are 
implemented together, there will be a significant decrease in TB mortality. The 
TB 90-90-90 scenario for South Africa reaches the WHO targets for reduction in 
TB deaths (35% reduction from 2015 levels by 2020; 75% reduction by 2025; 95% 
reduction by 2035). 

Figure 8: TB deaths by scenario

South Africa is now in the process of implementing a TB prevalence survey; modelled 
estimates are that TB incidence was 450,000 in 2013 and prevalence 380,000. WHO 
targets for reduction in incidence are as follows: 20% reduction from 2015 levels 
by 2020; 50% reduction by 2025; and 90% reduction by 2035. Figure 10 shows that 
WHO’s 2025 targets can be achieved through the TB 90-90-90 strategy with the 
currently available tools. However, even with combined aggressive strategies for 
TB and HIV, 2030 and 2035 targets are missed and the incidence of TB plateaus 
at levels around 2020. Additional reductions in incidence will require new tools 
for prevention and diagnosis in particular. Because efforts at prevention in the 90-
90-90 strategies currently focus on persons living with HIV, it may be that further 
improvements will require tools for reducing the incidence of TB among persons 
who are HIV-negative.
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Figure 9: TB incidence by scenario

Figure 11 depicts the impact of the modelled strategy on TB case notifications, the number of TB cases registered with 
the National TB Programme each year. There are no explicit WHO targets for notifications as ideally all incident TB is 
found prior to TB mortality, morbidity (hospitalisation), or further transmission. The WHO estimates that only 69% of 
prevalent TB cases are currently found and diagnosed in South Africa. Moreover, loss to initiation once diagnosed is also 
high; for example, only 41% of rifampicin-resistant (RR) TB diagnosed in South Africa in 2013 were initiated on RR TB 
treatment. Achieving that 90% of all prevalent TB cases are diagnosed and initiated on treatment will mean a jump in case 
notifications in South Africa, which have been on a downward trend over the last years.

Figure 10: TB notifications by scenario
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3.3.3  Cost and cost effectiveness
Implementing improved case finding, prevention, treatment, and care will require 
additional investment, specifically in TB interventions. While the decrease in the 
number of cases of active TB will lower treatment costs over time, funding for case 
finding and prevention will need to be sustained at higher levels than currently. 

Figure 12 depicts the estimated cost curves for the various scenarios. The baseline 
costs depicted and estimated from 2013 to 2015 exceed those reported as 
expenditures for the SA NTP due to underreporting of TB expenditure in terms of 
health facilities and services utilisation. 

The combined TB 90-90-90 and HIV 90-90-90 scenario intersects with the baseline 
scenario cost curve at 2035, suggesting the cost in the years beyond this will be 
lower than what would need to be paid were the HIV and TB programmes continued 
at the current level of coverage. The TB 90-90-90 scenario, combined with the 
unconstrained HIV scenario, would bring costs lower than baseline somewhat 
earlier (2030) and be cost saving beyond that; however, this does not factor in 
the high incremental costs of an unconstrained optimisation approach to the HIV 
programme (see Section 3.2). 

Figure 11: Total cost of TB programme

Total Cost of TB Program (ZAR millions)
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At its peak in 2020/21, the TB 90-90-90 strategy would require double the annual TB expenditure required by the baseline 
scenario. Over the first five years (from 2015/16 to 2020/21), implementation of the TB 90-90-90 strategy would demand 
a 46% budget increase, including costs associated with a mass TB screening campaign. Over 20 years, a 22% budget 
increase will be needed to implement the TB 90-90-90 strategy. 

Table 19: Summary of impact, cost and cost effectiveness results from the TB Investment Case

TB baseline TB 90-90-90

HIV baseline HIV 
baseline

HIV 
government 

targets

HIV 
unconstrained 
optimisation

HIV 
constrained 

optimisation

HIV  
90-90-90

Total TB cases

2014/2015 - 2018/2019 2 037 638 1 607 755 1 589 770 1 504 086 1 589 644 1 505 082

2014/2015 - 2033/2034 7 799 005 4 455 779 - 3 527 617 4 172 090 3 552 587

TB cases averted (% change on baseline)

2014/2015 - 2018/2019 -21.1% -22.0% -26.2% -22.0% -26.1%

2014/2015 - 2033/2034 -42.9% - -54.8% -46.5% -54.4%

Total life years lost due to TB & HIV

2014/2015 - 2018/2019 158 236 193 156 743 515 156 410 936 153 848 942 156 391 357 153 865 591

2014/2015 - 2033/2034 672 347 357 594 455 548 - 590 882 007 597 050 181 590 007 327

Total life years saved due to TB & HIV interventions

2014/2015 - 2018/2019 -0.9% -1.2% -2.8% -1.2% -2.8%

2014/2015 - 2033/2034 -11.6% - -12.1% -11.2% -12.2%

Incremental cost to TB programme (ZAR millions)

2014/2015 - 2018/2019 45.76% 45.15% 42.92% 45.21% 45.65%

2014/2015 - 2033/2034 35.62% - 13.80% 26.96% 22.49%

Total cost to TB Programs (ZAR millions)

2014/2015 - 2018/2019 21 570 31 440 31 310 30 828 31 320 31 416

2014/2015 - 2033/2034 86 840 117 771 - 98 827 110 256 106 373

Cost per TB infection averted (ZAR)

2014/2015 - 2018/2019 22 960 238 129 1 280 687 204 681 651 304

2014/2015 - 2033/2034 9 252 - 712 886 cost saving 154 376

Cost per life year saved (ZAR)

2014/2015 - 2018/2019 6 612 58 430 155 750 49 704 79 361

2014/2015 - 2033/2034 397 - 37 378 cost saving 7 961
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The allocation of the expenditure across TB cost categories also changes over time with implementation of the TB 90-90-
90 strategy (Table 20). The biggest shift is a reduction in the health services utilization by MDR TB patients, from a peak of 
ZAR 1.6 billion per year to less than ZAR 1 billion in 2020/21 through futher decentralization and ambulatory treatment of 
MDR TB patients under the policy adopted in 2011. Health services utilization for drug-sensitive TB treatment also drops 
over time, as the total number of TB cases requiring treatment declines over time. 

Table 20: Costs to the South African National TB Programme, ZAR millions 2015 to 2020

Cost component 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21

Diagnostics 814 785 829 1,931 4,136 4,737

Smears 96 95 106 100 82 65

Culture 245 237 261 237 190 145

Xpert 430 414 421 1,395 3,233 3,659

LPA 8 5 6 8 8 7

X-rays 35 34 36 193 623 862

Treatment 529 539 628 701 672 577

Drug sensitive TB 111 108 115 102 80 62

MDR and XDR TB 418 432 513 599 592 515

Patient support 220 539 628 701 672 577

Patient health service usage 1,810 1,856 2,186 1,981 1,519 1,020

Non-MDR 181 175 186 165 130 101

MDR 1,629 1,682 2,000 1,817 1,389 919

HIV-TB 669 749 782 1,008 1,118 1,208

Program support 236 250 265 281 298 316

Program management 22 24 25 26 28 30

Service delivery 169 180 190 202 214 227

Health and community workforce 35 37 40 42 44 47

Community systems strengthening 9 10 10 11 12 12

Total costs 4,278 4,720 5,318 6,603 8,415 8,435
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RECOMMENDATIONS

4.1  Recommendations for the HIV programme

4.1.1  Allocative efficiency
Current government policy appears to be relatively efficient from an allocative 
perspective, although it should be noted that the Thembisa model could not 
replicate the national government’s targets for condoms in circulation (1 billion 
per year) and the number of circumcision procedures (1 million each year over five 
years. This suggests that there may be insufficient numbers of sex acts or sexually 
active men to warrant these targets. At the time of the Investment Case analysis, 
government policy did not take account of some of the interventions considered 
by the IC, such as universal test and treat or PrEP.

To maximise allocative efficiency, the HIV response in South Africa should first scale 
up interventions that are cost-saving, in that they prevent HIV infections and reduce 
future needs for antiretroviral therapy. These include 

 y increasing condom availability to a maximum of about 570 million per year, 

 y increasing access to male medical circumcision, including for adolescents 
who are not currently targeted by the intervention (even though our 
results did not support prioritisation of one age group over another) to a 
maximum of 4,100,000 over the next years, and

 y social behaviour change communication that focuses on increasing HIV 
testing uptake in adolescents and discouraging them from having multiple 
sexual partners.

Using the money saved, the next cost effective intervention would be to scale 
up ART as much as possible. However, since the current government response 
(where feasible) is already relatively allocatively efficient, the potential gains from 
changing the mix of interventions are limited. 

4.1.2  Budgetary impact
In part as a result of the success of South Africa’s HIV programme so far, the results 
of the South African HIV Investment Case differ from those of other countries in two 
important aspects: Firstly, the South African HIV Investment Case does not result 
in a programme of interventions which will “bend the curve” of HIV incidence and 
mortality, as these curves have already been bent, in large parts by the successful 
roll-out of the ART programme since 2004. Again in contrast to other countries’ 
Investment Cases, this Case also does not show ways to save money by “front-
loading” the investment over a short period of time. In all scenarios examined, 
the total annual cost of the HIV programme would be above that of the baseline 
scenario until between 2025 and 2032.
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the investment 

over a short 
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However, this is where the decision lies: Even though the total cost of the HIV programme will increase regardless 
of the mix of interventions chosen, as a result of South Africa’s generalised epidemic and government’s pre-existing 
commitment to fund lifelong ART for existing patients, it is in the hands of government to decide when total costs will 
start to decrease. If government chooses to spend more later, it will spend more in total. If government spends more now, 
the impact over 20 years will also be greater.

4.2.3  Recommendations by intervention
Using the incremental cost effectiveness of the 90-90-90 scenario as the benchmark, we grouped all interventions into 
three categories of cost effectiveness. Table 21 summarise these categories as well as the recommendation for each 
intervention. 

Table 21: Recommendation by intervention

Intervention ICER (Cost per life 
year saved, ZAR) Recommendation

1. Cost effective

Condom availability Cost saving

Scale up, since this is the most cost effective intervention amongst 
the list considered. However, since the number of protected sex 
acts is limited, it is not necessary to oversaturate the country with 
condoms as per current government targets.

MMC Cost saving

Scale up as much as possible. However, there is a saturation point 
since there is a limit to the number of men willing to undergo 
circumcision even after taking into account demand creation 
efforts.

SBCC 1 Cost saving Scale up

MMC targeting Cost saving

Scale up as much as possible, and extend age targeting to 
younger age groups (aged 10-17) that are not covered under 
current policy. (Note that targeting each of the age groups is 
equally cost effective.)

Testing at 6 weeks 749 Scale up

ART

- Current guidelines

- Universal Test and Treat (UTT)

1,043 

14,644 

Scale up ART as much as possible. Increasing coverage under 
current guidelines is more cost effective than extending the 
eligibility criteria to UTT, but the latter is necessary if achieving 
UNAIDS’ 90-90-90 targets is a priority. 

HCT 5,978
Scale up. As the entry point in the treatment cascade, scaling up 
HCT is a prerequisite to scaling up ART

SBCC 3 13,111 Scale up

2. Neutral

PMTCT 2,940

Although the model suggests scaling down PMTCT coverage, this 
is primarily a result of PMTCT being made redundant once high 
levels of ART coverage have been achieved. As such, we have 
reservations about recommending the scaling down of PMTCT 
under the status quo.

SBCC 2 N/A
The model is indifferent between scaling down and maintaining 
the high baseline levels of SBCC 2

Testing of pregnant women N/A
The model is indifferent between scaling down and maintaining 
the high baseline levels of testing of pregnant women
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Intervention ICER (Cost per life 
year saved, ZAR) Recommendation

3. Not cost effective (compared to cost effectiveness of UTT)

Testing of adolescents 15,303

None of these interventions should be prioritised under the 
current budget constraint or before universal testing and 
treatment (UTT) coverage has been achieved, since they are less 
cost effective than UTT. For PrEP and microbicides in particular, 
this result hinges on the cost of the intervention which was based 
entirely on assumptions since the likely public-sector cost is still 
unknown.

Birth testing 36,710

PrEP

- for sex workers

- for adolescents

- for discordant couples

106,452 

304,776

710,321

Microbicides 304,776

Condom education 5,781,471

EIMC 295,239,305

4.2  Recommendations for the TB programme

The current national and global incidence and mortality targets for 2025 are 
obtainable with current interventions available. Finding and successfully treating 
TB does require an additional investment. Over the next 20 years implementing the 
required package of comprehensive intensified case finding, diagnosis and high 
quality treatment, requires an increase of 22-36% over the estimated baseline TB 
expenditure, depending on the HIV scenario implemented. Most of this investment 
is required in the first five years (46% increase in the 5-year budget; with the annual 
budget for TB nearly doubling at the peak of the campaign), to implement the 
massive case finding campaign to screen high risk groups, find the TB cases and 
reduce the force of TB infection in the community. The overall impact of finding TB 
in communities and clinics will reduce the burden of disease in terms of incidence 
and death and reduce the costs of treating TB in the future.  

It is clear that an ambitious expansion of the TB services will be required to achieve 
the WHO TB targets. Even with no expansion of the HIV program, i.e. if the HIV 
scenario remains at baseline (red lines), an expansion of the TB program as defined 
by the government targets scenario will achieve the WHO TB epidemiological impact 
targets for 2020. Focusing only on a massive expansion of the HIV programme, 
without also expanding the TB programme, will not reach TB targets, as gains from 
the HIV-focused approach stabilize after 2025. Combining the expansion of the TB 
programme with the unconstrained expansion HIV program will reach the 2025 
WHO TB impact targets. 

In expanding the TB programme, the results also point towards the importance of 
focusing TB interventions not only on reducing HIV incidence but also for reducing 
TB-related deaths. An ambitious TB control expansion program is thus as critical to 
averting TB-related deaths as expanding ART coverage for HIV-positive TB cases will 
be. Results also reinforce the importance of collaborative HIV/TB programmes, as 
ART expansion could serve as a platform to strengthen monitoring and linkage of 
patients at high risk of developing active TB. 

An ambitious 
TB control 
expansion 
program is 

as critical to 
averting TB-

related deaths 
as expanding 
ART coverage 

for HIV-
positive TB 

cases will be
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4.3  HIV Budget scenario

In order to take into account issues of implementation and sustainability, the IC 
team further adapted the 90-90-90 scenario into a more budget-relevant scenario. 
Whilst the three optimisation scenarios were designed for comparative analysis, 
where issues of feasibility were secondary to determining the theoretical allocatively 
efficient mix of interventions, the 90-90-90 budget scenario places a strong emphasis 
on feasibility by making three key changes to the 90-90-90 scenario. 

First, the 90-90-90 budget scenario started implementation of all scale-up of 
interventions in the current financial year (2015/16) rather than 2014/15. This 
allowed for a realistic time frame for the transition from research into policy 
implementation, and put the results of the Investment Case in a better position to 
influence budgetary decisions for the MTEF.

Second, the 90-90-90 budget scenario involved refitting the rate of ART scale-up 
to provide more realistic, feasible targets. Whilst the original 90-90-90 scenario 
involved extending eligibility guidelines to universal test and treat (UTT) as early 
as 2014/15 and the rapid scale-up to 90% coverage of all HIV infected people 
by 2017/18, the 90-90-90 budget scenario delayed the implementation of UTT 
eligibility guidelines until 2016/17 to account for uncertainty regarding the timing 
of the policy change, and further smoothed the scale-up in a way that was less 
ambitious but still was on target towards achieving the first two 90-90-90 targets 
by June 2021. 

Lastly, we included a number of interventions and enablers that had been suggested 
by the enabler working groups and were current government policy but had not 
been included in the optimisation routine because their effectiveness could not 
be established during the evidence review process (see Table 22). This involved 
making the conservative assumption of no effect on the epidemiological side, but 
adding a cost impact to inform budgets. 

This adaptation takes into account two limitations regarding the optimisation 
scenarios. First, the strictly evidence-based screening process used for the selection 
of interventions has certain inherent limitations. Evidence of effectiveness may 
exist but have escaped the evidence review process, and certain interventions may 
be effective but not appear so under the narrow definitions of effectiveness used. 

Second, the budget scenario recognises that certain government policies regarding 
HIV are likely to continue regardless of whether or not the IC team demonstrate their 
effectiveness or cost-effectiveness. As such, a realistic scenario used for budgetary 
planning ought to take these expenditures into consideration. Lastly, adding these 
enablers based on the recommendations of the group of experts working on social 
and programme enablers convened during the IC process takes into account some 
of the criticism that the initial list of modelled interventions attracted. In particular, 
questions were raised regarding the feasibility of achieving very high levels of 
coverage for testing, treatment and other interventions based solely on existing, 
facility-based models of treatment delivery.
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Table 22: Technical efficiency (TE) factors, social and programme enablers and synergies that were part of the HIV 
Budget scenario

TE factors Social enablers and synergies Programme enablers and synergies

1. ART TE factors Teacher support and school feeding Pharmacovigilance

Adherence clubs Community-based GBV intervention (SASA!) Supply chain reforms

Home-based ART Vocational training for adolescent girls

POC CD4 HIV prevention for alcohol and drug users

2. HCT TE factors School based HIV/STI risk reduction

Mobile HCT Positive parenting and parental monitoring

Home-based HCT Alcohol counselling in STI clinics

PICT Supporting orphan girls to stay in school

HCT invitations to pregnancy 
partners

State-provided child-focused cash transfers

 The number of 
people tested for 

HIV needs to almost 
double between 

2015/16 and 
2016/17, to more 

than 18 million 
tests per year, and 

the number of 
people initiating 
ART must stay at 

the current levels of 
500,000 to 600,000 
people for years to 

come, in order to 
reach the 90-90-90 
targets by 2019/20

Given the uncertainty regarding cost estimates, especially with regard to these newly 
included interventions and enablers, and the greater need for precision in the case 
of budgetary projections, projections for the budget scenario were limited to the 
time period until 2018/19. This outer year was chosen based on the need to inform 
the district implementation plans which run until 2018/19.

The package of care included in the Budget scenario is the same as for the 90-90-
90 scenario, with the above-mentioned TE factors, enablers and synergies added. 
However, the key outputs in terms of number of HIV tests performed, number of 
people on ART, condoms and circumcisions, etc, change as a result of shifting the 
roll-out of services by a year, from 2014/15 to 2015/16, and of UTT by two years, from 
2014/15 to 2016/17. Table 23 summarises these outputs in terms of the population 
reached by each intervention or enabler. (Please note that the ART and HCT TE 
factors are applied to subsets of the ART and HCT populations, and that the target 
population for each enabler is given as only that proportion of the total population 
that is assumed to be covered by the HIV budget of any of the involved government 
departments, NDOH, DSD or DBE.)

As can be seen, the number of people tested for HIV needs to almost double between 
2015/16 and 2016/17, to more than 18 million tests per year, and the number of 
people initiating ART must stay at the current levels of 500,000 to 600,000 people 
for years to come, in order to reach the 90-90-90 targets by 2019/20. To reach the 
high MMC coverage modelled in the optimisation scenarios, 800,000 circumcisions 
have to be performed in 2016/17, lower than the current target of 1 million- and 
the targets can be reduced quickly thereafter. Similarly, as mentioned previously, the 
number of condoms that need to be circulated are, at 348 to 850 million per year, far 
lower than the current government target of 1 billion. Finally, coverage with both the 
mass media campaigns included under SBCC and with community mobilisation and 
other enablers need to increase massively.
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Table 23: Populations reached by each intervention and enabler included in Budget scenario

2015/16 2016/17 2017/18 2018/19 2019/20

Interventions: Population reached by programme area

ART (public sector only)

Total number of patients on ART  3,537,146 3,975,517 4,450,097 4,910,419 5,358,735

Number of people starting ART  447,253 534,712 579,242 566,576 555,367

MMC

Total number of circumcisions  370,092 800,000 650,000 650,000 397,836

Condoms

Number of condoms distributed 348,160,200 700,000,000 800,000,100 850,000,000 469,972,800

HCT

Total HIV tests performed at ages 10+  10,784,400 14,206,600 18,288,300 18,241,000 18,126,667

PMTCT for mothers not on ART (NB, PMTCT for mothers on ART, PMTCT B+, is covered under ART)

Mothers not on lifelong ART (PMTCT B) 12,703 10,982 9,875 8,364 6,516

Mothers not on any ART (PMTCT)  42,442 39,597 35,580 29,359 22,388

Key populations

Commercial sex workers reached with 
combination prevention package and 
outreach

 103,029 106,281 109,732 113,339 116,974

Social behaviour change communication

Number of people reached by SBCC 
campaign 1

 1,678,651 1,669,834 1,653,556 1,629,348 1,608,428

Number of people reached by SBCC 
campaign 2

 41,074,033 41,657,000 42,222,796 42,776,426 43,319,122

Number of people reached by SBCC 
campaign 3

 32,005,740 32,460,000 32,900,880 33,332,280 33,755,160

Enablers: Target population covered by HIV budget

% covered by HIV budget 

SASA! GBV intervention 20% (DOH)26 1,834,540 1,859,484 1,884,011 1,908,077 1,931,597

Supporting adolescent 
orphan girls to stay in school

50% (DBE) 383,646 377,677 371,999 370,928 375,294

School based HIV/STI risk 
reduction intervention

100% (DBE) 4,664,390 4,591,820 4,522,780 4,509,760 4,562,840

Empowerment based HIV 
intervention for alcohol and 
substance abuse users

50% (DOH)  948,817  962,677  975,491  987,961  1,001,236 

Risk reduction counselling for 
alcohol in STI clinics

50% (DOH)  218,505  221,527  224,332  227,263  230,479 

Life skills and vocational 
training for adolescent girls 
out of school

100% (DBE) 2,609,857 2,589,715 2,552,726 2,512,710 2,480,753

School feeding 20% (DBE) 192,453 189,458 186,610 186,073 188,263

Parental monitoring 20% (DSD) 292,843 288,287 283,953 283,135 286,467

Teacher support 10% (DBE) 146,421 144,143 141,976 141,567 143,234

Positive parenting 20% (DSD) 292,843 288,287 283,952 283,135 286,467

26 The brackets denote the government department whose HIV budgets will most likely cover each enabler, based on the recommendations of the 
social enablers working group (DOH: Department of Health, DBE: Department of Basic Education; DSD: Department of Social Development).
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The budget scenario will increase the currently allocated HIV budget for the mid-term expenditure framework (2015/16 
to 2017/18) by 23% with enablers, reduce it by 4% without enablers, and require, like all other scenarios, additional 
funding year-on-year for foreseeable future.

Figure 12: Total cost without inpatient care for all scenarios including the Budget scenario  
 (including and excluding the cost of enablers)

Total cost without inpatient cost
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5.1  HIV programme

In contrast to other countries’ Investment Cases, the South African Investment Case will not result in a programme which 
“bends the curve” of HIV incidence or deaths; equally, we can’t save money for HIV by front-loading the HIV budget 
over a short period of time. This is in part because HIV policy in South Africa is already relatively allocatively efficient. 
Some current government targets (regarding medical male circumcision and condoms in particular) will be hard, if not 
impossible, to achieve. 

Under the currently assigned budget from the three major funding sources, ART can only be scaled up to 85% of coverage 
under current guidelines, which will not allow the country to reach the UNAIDS 90-90-90 targets by 2020. If these targets 
are to be met, universal testing and treatment must be rolled out, increasing testing to >12 million tests per year for the 
foreseeable future, using all testing modalities (home-based testing, mobile testing, PICT, etc), and initiating between 
670,000 and 900,000 people on ART per year until 2019, aiming at having 5.7 million people on ART by 2018/19. In order 
to achieve this, the availability of adherence clubs and home-based ART needs to be increased- the only cost saving 
interventions that were found.

Even under baseline (in other words, what would be needed just to maintain current coverage levels), the annual cost 
of the programme will continue to increase year on year for the next twenty years. Under the 90-90-90 budget scenario, 
annual cost will increase until about 2032, but will be less expensive than baseline every year thereafter.

In summary, the total cost of the HIV programme will increase no matter the mix of interventions chosen because of South 
Africa’s generalised epidemic and government’s pre-existing commitment to fund lifelong ART to existing patients. It is 
however in the hands of the government to decide when total costs will start to decrease- spending more later will lead 
to an increase in total spend. Over the next 20 years, the HIV budget will increase by 140% under the Baseline scenario; by 
120% under the constrained optimisation; and by 130% under the 90/90/90 scenario. Increasing the efficiency of services 
first, before expanding eligibility and coverage, is more cost effective than the other way around.

As stated before, the Investment Case was limited to the data available by January 2015 (with limited updates thereafter), 
and will be subjected to updates and adaptations in the next rounds. Interventions, TE factors and enablers that were 
excluded because of a lack of evidence to their effectiveness in this round might therefore be included later.

5.2  TB programme

While the national and global TB incidence and mortality targets in 2025 are obtainable with current interventions 
available, these targets will not be reached by HIV prevention and treatment alone. A comprehensive combination 
package of TB and HIV prevention, intensified case finding, diagnosis and high quality treatment is required which will 
require additional funding. 
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