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Background: u
HIV and ART -

> HIV Is a major global health burden — over 33
million people infected, 22 million of whom in
sub-Saharan Africa (WHO, 2009)

> Antiretroviral therapy (ART) has improved
the survival of HIV infected patients

tremendously
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Background: u

HIV and ART

> In low-income countries, ART Is provided
with a public health approach — often with
very restricted drug regimen options and
laboratory monitoring facilities
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Background: u
Routine viral load monitoring —

> Routine viral load monitoring: viral load Is
measured regularly for all patients

> Question: How large are benefits of routine
viral load monitoring on the:

— Individual level (e.g. reducing mortality)
— Population level (e.g. reducing transmission)




Background: W

leDEA-SA —

> Qver 200,000 patients
receiving ART

> 24 cohorts In SIx
countries

> Two countries (South
Africa, Botswana)
have routine viral load
measurements as
part of the national
ART programme Routine viral load manitoring

- No routine viral load monitoring




The mathematical model u

> |ndividual based, stochastic simulation model

> Simulates independently a number of
patients receiving ART

> Programmed in MATLAB programming
anguage
(version 7.8.0, MathWorks Inc)
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Mortality u

> What could explain this difference?
— Purely more accurate failure detection?

— Increased confidence In the failure detection and
ower reluctance to switch?

— Improved adherence and lower failure rates?
— Background mortality?

> Apart from background mortality, all other
benefits are related to routine viral load
monitoring!
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> Equal failure rates, switching exaclty according to criteria
—> No clear difference in mortality
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> Equal failure rates, but realistic delay to switch included
—> Difference in mortality remains moderate
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—> Mortality already 12% higher after 5 years with CD4
monitoring compared to routine viral load monitoring
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> Higher background mortality in CD4 monitoring cohort
—> Difference in mortality increased substantially
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Transmission PL

> ndIViduaI Viral Linked HIV Transmission
oad is a strong
oredictor of

probability of : N

transmission e
LE 049 = o Early
£ 0.0 ' i é é 4'1 é

> Randomised
clinical trial JS—

_—————————
- -

HPTN 052: ART S T
red uces N Years since Randomization

Early 893 658 298 79 31 24

tran S m ISS I 0 n Delayed 882 655 297 80 26 22
Cohen et al. NEJIM, 2011




b
Transmission u

> Transmission from treated patients currently
minimal

> Introduction of “Test and Treat”

> Treatment fallure may become a substantial
source of transmission

> Efficient detection of ART failure needed

> To what extent can routine viral load
monitoring prevent new infections?



Transmission: u
Methods »

> Number of new infections in a time period
depends also on several other factors:
sexual network, risk behaviour, frequency of
acts...

> Community viral load (CVL; sum of individual
viral loads) has been proven to correlate with
the number of new Iinfections



Transmission:
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Discussion u

Limitations:

> Follow up time very short

> Effect of routine viral load monitoring to
adherence cannot be estimated accurately

> Real number of new infections depends not
only on CVL but on a variety of assumptions



General conclusions u

> Routine viral load monitoring can reduce
mortality and prevent new infections

> These benefits depend highly on the effect of
routine viral load monitoring to adherence

> Our mathematical model is a useful tool to
compare different strategies of ART
monitoring



Outlook u

> Our model can be extended to include
several other factors (e.g. costs, CD4
trajectories)

> We will extend the model to a full
transmission model to investiage the long-
term outcomes of the epidemic

> The model can be implemented for different
research guestions and further to include co-
Infections or even model other diseases
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