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• PEPFAR has been the major sponsor of Boston University Center 
for Global Health & Development’s applied research program on 
HIV/AIDS:

– Work at the intersection of economics and epidemiology

– Conduct data-intensive, cohort-based observational and 
intervention studies

– Evaluate the outcomes and costs of care and treatment

– Estimate the costs and cost-effectiveness of alternatives

– Generate strategic information to improve decision-making and 
resource allocation at country level.

• Collaboration among Boston University in the U.S., local research 
partners in South Africa and Zambia, host governments, and 
PEPFAR.

• Funded primarily by PEPFAR through cooperative agreements with 
USAID in South Africa and CDC in Zambia.
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Part 1:  Innovations in Measuring 
the Costs and Outcomes 

of Treatment Delivery



• Innovation:  estimate of cost per patient in care and responding

• Select a representative sample of patients and collect data on 
outcomes, resource utilization, and costs

• Estimate average cost per outcome achieved:

– In care and responding

– In care but not responding

– No longer in care at site (died, lost, unreported transfer)

• Average cost per patient in care and responding divided by 
proportion in care and responding gives “production cost.”

• Outpatient, facility-level costs only

• Does not capture essential programmatic investments by PEPFAR 
partners, other donors, or host governments above level of facility.

Innovative Approach



Site 

(# ART 

patients 

during 

study)

Setting Services 

costed

% of original 

cohort in 

care and  

responding 

at end of 

period

Average 

cost/ 

patient in 

care  and 

responding

% of 

cost for 

ARVs

Leratong 

Hospital 

(3,500)

Mining town, 

Gauteng 

Province

1st year 84% $721 28%

2nd year 77% $700 39%

Themba 

Lethu 

Clinic 

(8,000)

Academic 

referral 

hospital,  

Johannesburg

1st year 64% $703 35%

2nd year 60% $583 40%

1st year on 

2nd line 

therapy

58% $1268 70%

Adult Treatment Costs in South Africa



Site (# ART 

patients during 

study; PEPFAR 

partner)

Setting 

(Province)

% in care at 

12 months

Average 

cost/ patient 

in care and 

responding

Most common 

regimen(s)

% of cost 

for ARVs

Kara Clinic (1710; 

CIDRZ) 

Urban gov't/NGO 

clinic (Lusaka) 

91% $626 TDF/FTC/EFV 73%

Macha Mission 

Hospital (1769; 

AIDSRelief) 

Rural  mission 

hospital 

(Southern) 

85% $524 TDF/FTC/EFV 82%

Lewanika Hospital 

(5018; CIDRZ) 

Rural hospital 

(Western) 

76% $482 ABC/3TC/EFV 91%

George Health 

Centre (3082; CIDRZ) 

Urban clinic 

(Lusaka) 

70% $448 TDF/FTC/NVP 83%

Ndeke ART Clinic 

(1164; ZPCT)

Urban clinic 

(Copperbelt)

71% $439 TDF/FTC/NVP or 

EFV

89%

St. Francis’ Hospital 

(3305; AIDSRelief) 

Rural mission 

hospital 

(Eastern)  

77% $355 Multiple 89%

Adult Treatment Costs in Zambia



Site 

(# ART 

patients 

during study)

Services 

costed

Median age 

at ART 

initiation 

(years)

% in care and  

responding at 

end of period

Average 

cost/ 

patient 

still in 

care

Most 

common ARV 

regimen

% of 

cost for 

ARVs

South Africa

Harriet Shezi 

Children’s 

Clinic, Soweto 

(2434)

1st year 5.8 90% $691 d4T/3TC/EFV 41%

2nd year n.a. 79% $807 d4T/3TC/EFV 26%

Rahima Moosa 

Mother & 

Child Hospital, 

Jo’burg (936)

1st year 6.7 77% $729 d4T/3TC/EFV 44%

Zambia

Chelstone 

Health Centre, 

Lusaka (518)

1st year 6.4 80% $280 d4T/3TC/NVP 80%

Pediatric Treatment Costs

Data on this slide embargoed until March 3, 2011



Part 2:  Exploring Alternatives:  
Task-Shifting, Budget Modeling, 

and Treatment Guidelines



Site (# ART patients) Model of care % in care & responding Average cost/ patient 

in care & responding

South Africa (12 months after down-referral of stable patients)

Themba Lethu Clinic 

(7656)

Urban, hospital-based, well-

resourced HIV clinic

89% $555

Crosby Clinic (1210) Primary health clinic (down-

referral site of hospital)

95% $504

Zambia (12 months after treatment initiation)

St. Francis’ Hospital 

(3305)

Rural, hospital-based HIV 

clinic

77% $355

St. Francis’ Makungwa 

Outreach (638)

Non-clinic location; hospital 

clinical team visits weekly

79% $288

Task-Shifting:  Using Lower-Level Sites and Staff

• At the lower level sites:

—Patient outcomes are as good as or better than at hospital-based sites

—Costs are lower (9% in South Africa, 21% in Zambia)

—Most of the savings come from lower fixed and staff costs and fewer lab tests

• But…lower level sites cannot operate independently of hospital sites or partners

—Rely on hospitals for expertise, referral, laboratory support, and management

Data on this slide embargoed until March 3, 2011



• Collaboration led by National Department of Health, supported by PEPFAR, 

and with technical assistance from BU/HE2RO and others

• Modeled annual costs of ART provision for different combinations of initiation 

thresholds and ARV regimens

• PEPFAR-supported evaluations described essential for development of 

model

• Results:

– Proposed new treatment guidelines affordable for South Africa

– Total cost driven more by HIV prevalence than by initiation threshold or regimen

– Better drug procurement procedures and task shifting could fully offset 

costs of new guidelines

• Outcomes to which the model contributed:  

– South Africa adopted new guidelines, including TDF and initiation ≤ 350 for TB 

co-infected or pregnant patients

– Budget for ART program doubled by South African Government (plus larger 

allocation from PEPFAR)

– New drug procurement procedures successfully adopted, cutting drug costs 50%

Modeling Budget Requirements: 

South Africa National ART Cost Model (NACM)



• CHER trial of early infant diagnosis and immediate pediatric treatment 
(NIH through CIPRA-SA)

– Trial found dramatic reduction in mortality from early treatment

– PEPFAR sponsored cost-effectiveness analysis of trial data

• Compared CHER early treatment trial results with routine care delivery 
using cost-outcome study site and methods

• In first 12 months of child’s life:

Evaluating Guideline Changes:  

Net Costs of Early Pediatric Treatment

Result Early treatment Routine care

Outpatient care (inc. 

ART)

$1004 $359

Inpatient care $346 (2 days) $2523 (13 days)

Total cost $1349 $2908

• Analysis is preliminary and limited in scope but suggests early pediatric 
treatment is cost-effective (maybe even cost-saving) in this setting



Part 3:  Research Agenda 
to Improve Efficiency 

of Service Delivery 



• Scale

– Most research concludes that larger facility and program scale 
drives down unit costs (cost per patient)

– Findings on relationship between scale and quality of care vary by 
setting, size, and treatment delivery model

– Need to understand how scale affects treatment quality, provider
costs, and patient costs

• Level of staff and facilities

– Very promising results from studies of task-shifting and 
decentralization

– Success of current models of task-shifting usually depends on 
external technical resources (NGO partner and/or centralized site)

– Need systematic research on minimal levels and combinations of 
facilities and staff needed to achieve acceptable outcomes

Key Questions for Improving Efficiency



• Use of diagnostic and monitoring technologies and tests

– Research suggests that changes in use of diagnostic and 
monitoring tests can be cost-effective

– Point-of-care diagnostics offer an opportunity to improve 
effectiveness of monitoring; costs vary by technology

– Need to evaluate new diagnostics and different monitoring 
strategies

• Pre-ART care (from HIV testing to ART initiation)

– < 1/3 of patients who test positive for HIV remain in pre-ART 
continuously until treatment initiation

– Need much more attention to pre-ART period if we are to achieve 
earlier treatment initiation (including test-and-treat approaches)

– Pre-ART care appears to offer substantial opportunities to 
improve efficiency

Key Questions for Improving Efficiency (2)



• Hard choices:  we have to face the tradeoffs among quality, 

quantity, and cost

– Improving quality usually entails spending more (e.g. active 
tracing of patients lost to follow up)

– Spending more per patient treated may produce better outcomes 
but reduces total number of patients treatable with a fixed budget

– Need to determine if a minimum package of services is cost-
effective and acceptable

– Implementation science can address these issues head-on.

• Good outcomes:  the positive impact of these programs is 
large… and we can measure the benefits as well as the costs.

Conclusions:  Hard Choices and Good Outcomes



Measuring the Benefits of Treatment in South Africa

South 

African ART 

patients’

reported 

functional 

impairment 

in previous 

week and 

employment 

status.  

(Source: 

PLoS ONE 

2010; 5(9): 

e12731)

Treatment 

initiated here



Measuring the Benefits of Treatment in Kenya
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Labor 
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male tea pluckers 

on ART in Kenya, 

compared to the 

workforce as a 

whole.  (Source:  

Bruce Larson, 

unpublished 

data)
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• PEPFAR

– U.S. Agency for International Development/South Africa (special thanks to 

Melinda Wilson)

– Centers for Disease Control/Zambia

– National Institute of Allergy and Infectious Diseases, U.S. National Institutes of 

Health

• National and Provincial Departments of Health, South Africa

• Ministry of Health, Zambia

• Study sites and their patients, clinicians, and managers

• Boston University Center for Global Health & Development, Boston, USA

• Health Economics and Epidemiology Research Office (HE2RO), Wits Health 

Consortium, University of the Witwatersrand, Johannesburg, South Africa

• Zambia Center for Applied Health Research and Development (ZCAHRD), Lusaka, 

Zambia

• Right to Care, Johannesburg, South Africa
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