
Epidemiology and economics: 

modelling the scenarios for the end of AIDS 

 
 

Reuben Granich, MD, MPH 
Senior Advisor, Care and Treatment 

UNAIDS 
 

 

Controlling the HIV Epidemic with Antiretrovirals:  

from consensus to implementations   

London, England 

September 22, 2013 



Outline 
 

• HIV modelling and policy  

 (twins separated at birth?) 

• HIV modelling and financing  

 the response 

• Strategy 

 OODA loop and the dreaded  

 retrospectoscope 

• Conclusion 



Predicting the future is easier than we think 

Discussing modelling,  

economics and the end of AIDS  

in 15 minutes is more of a challenge 



Climate change modelling has provided us 

with options 



Anderson and May 1988 



Blower, Science 2000 



 
Auvert Williams JAIDS 2003 



 

Montaner Lancet 2006 

Wood Lancet 2000 

Montaner Lancet 2006 
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Blue:    17% global funding (UNAIDS) 

Brown: 17% projected funding (UNAIDS) 

Green:  Universal testing + immediate ART 

Red:      <350 with universal voluntary testing 

Estimated and projected funding and costs:   

We appear to be in the right ball park…. 

Cohen J. HIV/AIDS. The great funding surge. Science 2008 Jul 25;321(5888):512-9. 

UNAIDS. Financial resources required to achieve universal access to HIV prevention, treatment, care and support.  

UNAIDS Report (2007).  http://data.unaids.org/pub/Report/2007/20070925_advocacy_grne2_en.pdf. 

Annual cost savings 

Granich Lancet 2008 



Hecht 2031 Project Lancet 2010 



Potential economic impact of ART expansion 

in South Africa 

Granich, Kahn PlosOne 2010 
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Gupta HIV Research 2011  



 

Schwartlander Lancet 2011 

2nd generation economics 



Eaton PlosMed 2013 



Third generation economics: 

significantly higher employment at 

CD4≥500 among adults 

• Compared to CD4<200, 
CD4≥500 associated with 
– 5.8 more days/month 

– 2.2 more hours/day (40% more 
than ref. mean of 5.5) 

 

• Linear regression model with age, age-squared, 

and sex included as controls 

• ** p<0.05, * p<0.10 

• Reference group has CD4<200 

Regression model coefficients

(1) (2)

Outcome:

Days worked in the 

past month

Hours worked on 

usual day in past 

CD4<200 Reference Reference

CD4 200-349 2.7 1.8

CD4 350-499 4.8 0.9

CD4 ≥500 5.8** 2.2*

Observations 107 107

Those with CD4≥500 worked nearly 1 week/month more than 

those with CD4<200, and as much as HIV-uninfected adults 

Thirurmurthy, Health Affairs,  2012 



How do we spend the money? 



PEPFAR Blue Print 



 

Global Fund website http://www.theglobalfund.org/en/about/strategy/ accessed September 19th 2013 

http://www.theglobalfund.org/en/about/strategy/
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When to start policy varies by country 

Consider at 
≤500 
Belize 

≤200 (200-350) cells/mm3 ≤200 cells/mm3 ≤350 cells/mm3 



Option B+: early 2013 

Slide courtesy of CDC 

One size does not fit all…. 



Comparison between the current situation and proposed strategy of 
ART initiation at < 500 CD4  and test-to-treat for MSM and CSW  

* Additional costs may be underestimated as current resources were assumed to be able to absorb the new ART and pre-ART patients. ** EPI impact calculated with Spectrum, with 
conservative assumptions  

6,391 

- 7,586 

12.7M $ Investing an additional 12.7M $ would results 
in  

6,391 deaths averted and  

7,586 fewer new infections 

Over a 5 year period, a 5.2% increase in costs* would results in 12.7% additional deaths averted and a 28.4% 
decrease in new infections** 



 

However beautiful the strategy, you should occasionally 
look at the results 

    

    --Winston Churchill 



Transition from “does it work” to “how do we expand” 

High level political support for TasP 

(Vancouver 2013) 
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The OODA Loop: speed 

matters…and we are very 

slow 

Observations Action 

(Test) 

Cultural 

Traditions 

Genetic 

Heritage 

New 

Information Previous 

Experience 

Analyses & 

Synthesis 
Feed 

Forward 

Implicit 

Guidance 

& Control 

Implicit 

Guidance 

& Control 

Unfolding 

Interaction 

With 

Environment 
Unfolding 

Interaction 

With 

Environment Feedback 

Feed 

Forward 

Decision 

(Hypothesis) 

Feed 

Forward 

Feedback 

Outside 

Information 

Unfolding 

Circumstances 

Observe Orient Decide Act 



0.00

0.05

0.10

0.15

0.20

1980 2000 2020 2040

0.000

0.010

0.020

P
re

v
a
le

n
c
e

In
c
id

e
n
c
e
 a

n
d

 m
o
rt

a
lit

y
/y

r

Base line 

Prevalence 

Off ART     On ART Off ART     On ART 

HIV in South Africa: test and treat starting in 1995 

Prev. 
 

Inc. 

 
 
Mort. 

0.00

0.05

0.10

0.15

0.20

1980 1990 2000 2010 2020 2030 2040 2050

0.000

0.010

0.020

P
re

v
a

le
n

c
e

In
c
id

e
n

c
e

 a
n

d
 m

o
rt

a
li
ty

/y
r

0.00

0.05

0.10

0.15

0.20

1980 1990 2000 2010 2020 2030 2040 2050

0.000

0.010

0.020

P
re

v
a

le
n

c
e

In
c
id

e
n

c
e

 a
n

d
 m

o
rt

a
lit

y
/y

r

0.00

0.05

0.10

0.15

0.20

1980 1990 2000 2010 2020 2030 2040 2050

0.000

0.010

0.020

P
re

v
a

le
n

c
e

In
c
id

e
n

c
e

 a
n

d
 m

o
rt

a
lit

y
/y

r

Incidence 

Mort. 

Williams 2010 



Conclusion 
 

• Models are very useful but are not sufficient to 

change policy—science, politics, and finance and 

leadership are essential 

• Better data, better clarity when framing questions 

• Better feedback loops—OODA loop is weak and 

slow 

• Improve and accelerate policy making AND 

implementation to end AIDS 



 

Public health is purchasable. Within a few natural and 
important limitations any community can determine 
its own health.  

    

    --Hermann M. Biggs 
(29 Sep 1859 - 28 Jun 1923) 

New York City's Public Health Officer and public health pioneer 



Thank You 
• Brian Williams 

• Julio Montaner 

• Badara Samb 

• Brad Hersh 

• Debbi Birx 

• Somya Gupta 

• Amitabh Suthar 

• Swarup Sarkar 

• Mona Sfeir 

 

 Views expressed in this presentation are those of the author and do not necessarily 

represent the views of the Joint United Nations Programme on HIV/AIDS (UNAIDS). 

  



Periodic testing & immediate ART significantly reduces new 
HIV infections and AIDS deaths in the context of Vietnam’s HIV 

epidemic 

Periodic testing and immediate 

treatment (PTIT)  

A 

B 

C 

Annual new HIV infection 

Annual AIDS death 

ART and HTC cost  

Kato M et al . JID 2013 



Policy matters 
 

 

ART coverage at <350 varies and is related to policy 



 
Considering earlier treatment?  

Rwanda is not alone 
 
• Zanzibar earlier testing and treatment for PWID and SWs? 

• Cote d’Ivoire treating all SWs in selected clinics? 

• Kenya MSM test and treat research study? Earlier treatment for other 

key populations? Test and treat in parts of Nyanza? 

• South Africa considering move to <500? 

• Thailand testing and treatment for MSM? 

• Cambodia targeting elimination (3/100,000 incidence) with emphasis  

 on treatment for sex workers 

• Viet Nam considering offering immediate treatment for drug users and  

 sex workers in selected provinces 

• Brazil considering national or sub-national level test and treat 


