CAPRISA IS A UNAIDS
COLLABORATING CENTRE
CENTRE FOR THE AIDS PROGRAMME OF RESEARCH IN SOUTH AFRICA FOR HIV PREVENTION RESEARCH

HIV IRcidence estimation for
prevention trials

Salim S, Abdool Karm

Pro Vice-Chancellor (Research): University: off KwaZulu-Natal
Director, Cenire for the AIDS Programme of Researnch in Seuthl Africa
Professor in Clinical Epidemiology, Celumiia University
Adjunct Prefessor iniViedicine; Cornell' University.

Presented at
|IOMI Cammittee on Methodologicall Challenges in HIV: Prevention Tirials
6-7 Eebruary 2007, \Washington




Overview

Impertance off HIV Incidence estinmations; for
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Why Is estimation of HIV incidence
for IHINV: prevention trials Important?

= Key efiectiveness  endpoimnt i all micrebicide ana
ethEr prevention trials

o \Want terhave adeguate pewer & reduce sk of
Inecenclusive trial result

= Key saiety’ endpoint in allmicrenicide tials
o Experience from COL -1492 and' CS trals

o HIVincidence shewed hammi befere any other varable

» Phase I'and Il trials showed COL -1492 & CS to be safe
put HIV. incidence in effectiveness studies showed' h arm
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* No other correlate of safety besides HIV foeund yet




1. Using risk facters
o) Identiiy.

hightHIV Incidence populations

o Risk fiacters + HIV prevalence only hint, at
PEest, that there may be high incidence

e Crude & Unreliable

e Not a guantitative measure of Incidence r
;




Selecting study populations for
microbicide trials on risk factors such as
age and gender
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Selecting| study sites & populations for
micronicide trials hased on
stage: o HINV epidemic

Prevalence (%0) of HIV
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Source: Abdool Karim SS & Abdool Karim Q (eds). HIV/AIDS in South Africa
Uganda curve fitted to UNAIDS data on (Epi fact sheets) aCAPR]SA




2. Using mathematicall moedels

e HIN prevalence data

from cross -sectional studies




Mathematical models

= DPynamicalimedels, use data en time trends,inage. -
Specliic prevalence off HIV infection

o Makes assumplions anout age dependence and
o sunvivership function fer HIV infiected people

= [Demographic medels, mestly: Investigate the
demoegraphic consequences of HIV: - fer use in life
Insurance; healthrand pension applicatiens
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3. [Laberatery methods

1o Identiiy

recent HIV intection

3a. Assays for HIV infection; hefore the
presence ofi HINV antibodies

o P24 antigen assay

o Nucleic acid amplification




Estimating HIV incidence from prevalence using
laberatery methoeds: Natural Course of HIV Infection

Infection seroconversion

P24

A

/

HIV Antibodies

//

e

A

Time since infection

L CAPRISA




Estimating HIV Incidence from
Window. peried prevalence

et (td; t2)) be the distibution efi times Individua IS
take o reach the detection threshelds efithe 2 ass;  ays
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Source: Abdool Karim SS & Welte A. CHAVI presentation




RNA PCR pooling te estimate: incidence from
cross -sectional HIV prevalence studies

= Advantages
o RNA PCR! ighly sensitive and specific — acecurate

= Disadvantiages

o HIV antibbedy tests are hecoming more sensitive —
leducingl the duiation; efi the Windoew: perod

Costly — need many peocled PCRS to identiiy one
Window: peniod PCR+ Alb- Specimen

Need te confirm that HINV Al IS negative — not a false
negative. Even a smalllAb false —ve rate makes a big
Impact on estimate ofi Incidence

\/ariations ini duration of wWindow! period :
:




Estimating HIV incidence :
lalberateny Methods

P24 antigen - to identify early: “windew: peried  * infection
RNA PCR - diagnoesing eanly HIV infections

Sensitive/less sensitive assay: Based on low:. Al levels in early
Infection

o Variability' in duratien of  pesitivity: by clade
o Cannot distinguish early and late stage disease
o Substantial ever -estimation of Incidence

BED capture enzyme immunoassay: - Based on anti -HIV IgG te
tetall 1gG firaction: ©D=<0.8'Inreany niection

o Unreliable due to variability in the  humoral response
o Over-estimates incidence

L CAPRISA




3. [Laboeratery methoads
o) Identiiy,

recent HIV intection

310, Assays o distinguish early
antibedy respenses fliemantinedies; in
established infection

o Sensitive / less sensitive ELISA

o |gG-Capture BED EIA

o Avidity' Index (& vanations on this)
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Avidity Index

Based enweakness ol Ab-Ag RINAING 1N
eary infection:

Avidity Index <80% Indicates; Infection Within
thelast 120 days

Similar shericomings as BEDF -EIA
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Laberatory: methoeds te estimate Incidence
fremi cross, -sectional studies

= Pros:
o Quick and easy. e do
o Generally clieaper than cehoert studies
o Can he done witheut patient Identiiers

= Cons:

o Doees not simulate: tral setiing (recruitment, fellow-up;
Interventions)

o Low levels of accuracy - subject ter high fialse positives
o \/anability by’ clades
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4, Estimating| Incidence

fromi cohort studies

=  Pros:
s Provides a real measure of Incidence
o  Coehert studies can simulate trial setting

= Cons:
EXpensive
Time-consuming, — INCIdence may. change
Since done withr small samples  — Incidence
estimates have wide confidence intervals
Witheut the Intervention — conditions are
different from a clinical trial
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HIVNET/HPTN 055
HIV Prevention Preparedness Study

A Study of the HIV Prevention Trials Network

Sponsored by:
Division of AIDS, US National Institute of Allergy and Infectious Diseases
US National Institute of Child Health and Human Development
US National Institute of Mental Health
US National Institute on Drug Abuse
US National Institutes of Health




CAPRISA
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PROTOCOL

HIV Incidence Rates in Vulindlela and Durban: A Prevention

Preparedness Study’

Principal Investigator:
Professor Quarraisha Abdool Karim

Co-Investigators
Prof Willem Sturm
Prof Salim S Abdool Karim




Cohort studies to estimate incidence:
Example from Vulindlela cohort

Enrelled 369 HIVa-woemen in 12 menths; 782 scieened
22 Sereconversions, In 300 person years ( py)

HIV incidence rate: 7.7 per 100" py
95% Confidence Interval: 4.3 —11.1 per 100 py.

IACIdEnce rate: chian@es eVer: time IR thls Conort:
s first 6:montns post-enrelment: 5.3%
s second 6 moenths pest-enrelment:. 7.1%
o [hird 6 menths post-enrolment: 9.2%

L CAPRISA




5. Extrapelating incidence from

etner trals in the same: population

= Pros:
Estimate of Incidence under tral conditions

Obtain estimates of trial screen :  enrol ratio
Obtain estimates, o enrelment andfretention

ALES

= Cons:
Rarely availanle
Incidence may have changed SInce previeus

trial
L CAPRISA

Need long -term commitment te sites




HIV Incidence In truck stop: Sex WOorkers in
COL-1492 trial and CAPRISA 002 cohort

Year HINV Incidence rate Number HIN.
PEr 100 py: (95%:) Cl) +

1996/7 16.8 (8-26) 14
1998 18.2 (11-25) 25

1999 20.0 (9-31) 13

Overall 1996/9 18.2 (13-23) 52

New study:
2004-5 8.2 (4-13) 23

Source: Abdool Karim SS, Ramjee G and Gouws E -
— Data from COL-1492 trial and CAPRISA 002 CAPRISA




In Ssummany: ...

The more costly and time consuming methods of
estimating InCIdence are mere reliable

Viathematicallmodels ane cheapest and can provide
useiuliisights,  — limited by assumpiions In moedel

[Lalheratery/ methods: have varable accuracy:  — newer
assays like PCR are costly but mere accurate

Cohont data andiincidence rates, from: previeus trial S
are usefull — hoewever, need e consider changing
epldemics

Different methods not mutually:exclusive
combination ofi methods more reliable
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Conclusion

Appreach terhelp decide which methoed of
estimating HIVAincidence Is most approprate
fier your HIV: prevention trial preparatiens:

o [How Impertant IS It te knew, the Incldence
fate?

s \Wihat margin of ener willing te teleraie?
o [HoW Iong BETore Voulrneea the estimate?

o [How much moeney. can you afferd te spend
to estimate HIV incidence?
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