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Key messages

Efficient and highly targeted delivery of HIV prevention in contemporary high-
burden settings is difficult—for two main reasons:

1. Transmission dynamics: In generalized epidemic settings with declining new
infections, it is very difficult to predict who will acquire infection

— Large population with low-to-moderate, but non-zero, exposure
— Low transmission probability per exposure (for HIV: approx. 1 per 1000)
— 2> Classic example of Geoffrey Rose’s ‘Prevention Paradox’

2. Inadequate data: We do not have very good contemporary data about who is
acquiring HIV infection in high-burden African settings

— We have *mostly* stopped collecting current information about this
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Models and tools used by African MoHs for strategic
information to plan HIV programmes
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HIV Trends in East, West, Central, and Southern Africa
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Countries attaining 95-95-95: 2030 targets in reach
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Deploying an expanding HIV prevention menu

O

HIV treatment  Male E female Voluntary

Broad-based HIV prevention to maximise
scale and impact

o

for people living condoms medical male
with HIVIU=L circumcision

&. V' Focused HIV prevention that meets
Syringe exchange  Qpioid specific needs of defined populations

PEP Programs — substitution therapy

Highly efficacious but resource intensive
to deliver

O,

Dail Injectable Dapivirine
oral F"I?rEF' :Ehuteg_rﬂwrl vﬂanﬂl ring

lenacapavir
Icons from AVAC: The HIV Prevention Pipeline [Infographic] A \/ AC

https://avac.org/resource/infographic/the-hiv-prevention-pipeline/ Yy
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ARV-based prevention—some simple math

/Lifelong antiretroviral

treatment (among HIV+):
* Cost: $70-100 pppy

* ~$40drugs

* $30-60 delivery &
monitoring

* 1infection averted per 13
people receiving treatment
(per year) + life extended 1
year

« ~$1300 per infection averted

* Cost scales ~people with HIV
- decreases as epidemic
decreases

\_

~

J

~

[Pre-Exposure Prophylaxis
(among HIV-):

» Cost: $60-80 pppy
« ~$40 drugs (oral orinject.)

* Impactdepends on incidence
risk among those who uptake

* 1 infection averted per 40-250
people receiving prevention

(per year)

» ~$2500-15,000 per infection
averted

\_

Government
health
spending per
capita (US$)

Total annual
health

Country

spending per
capita (US$)

Kenya $85 $38
Uganda $45 $10
Rwanda $53 $25
Tanzania $36 $11

Malawi $41 $5

Mozambique $53 $14
Zambia $80 $32
Zimbabwe $63 $20
Botswana $490 $369
Namibia $397 $232
Lesotho $123 $57
Eswatini $296 $127
South Africa $537 $331

 Median $80 total annual health
expenditure; $32 from domestic
government funds
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Geoffrey Rose’s ‘Prevention Paradox’
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Prevention paradox: situation where the majority of cases of a disease come from
a population at low or moderate risk of that disease, and only a minority of cases

come from the high-risk population

300,000
250,000
200,000

150,000

HIV Infections

100,000 . ]

50,000

0 gd
0 5,000,000 10,000,000 15,000,000 20,000,000 25,000,000 30,000,000

Population at Risk

dvenir
Health (John Stover: Goals model applied to country and population risk group)



@0 ® CENTER for COMMUNICABLE DISEASE DYNAMICS

== HARVARD
TH.CHAN

SCHOOL OF PUBLIC HEALTH

Reaching populations with effective prevention

Western, Central, Eastern, and
Southern Africa, 2024

Sex workers, 7%

),

Men who have sex with
men, 3%

Sex partners of
key populations
(non-clients), 3%

Source: UNAIDS 2025 epidemiological estimates
Updated from: Korenromp et al. JAIDS 2024; https://doi.org/10.1097/QAI.0000000000003340

Extremely disproportionate HIV
vulnerability among key
populations

— 25% of infections among key
populations and their partners
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Stevens et al.

Population size, HIV prevalence, and antiretroviral therapy Lascet Gloh Haalth 2804
coverage among key populations in sub-Saharan Africa: {31 edd 013
collation and synthesis of survey data, 2010-23 .

A

Female sex workers Men who have sex with men People who inject drugs Transgender women

KPSE proportion (%) KPSE proportion (%) KPSE proportion (%) KPSE proportion (%)
1.0 15 2.0 2§ 06 07 08 09 10 O-iO O-EZ 0-;5 0-i8 0-40 0.06 0-08 0-10 0-12

Stevens et al. Lancet Global Health 2024; https://doi.org/10.1016/s2214-109x(24)00236-5


https://doi.org/10.1016/s2214-109x(24)00236-5
https://doi.org/10.1016/s2214-109x(24)00236-5
https://doi.org/10.1016/s2214-109x(24)00236-5
https://doi.org/10.1016/s2214-109x(24)00236-5
https://doi.org/10.1016/s2214-109x(24)00236-5
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Key populations are disproportionately affected by HIV in all

countries in sub-Saharan Africa

600

KPLHIV (thousands)
=
=

200

4 Eastern and Southern Africa Western and Central Africa

. Female sex workers . Men who have sex with men . People who inject drugs . Transgender womet

Collation and synthesis key population size, HIV prevalence,
and ART coverage survey data, 2010-2023

Female sex workers, men who have sex with
men, people who inject drugs, and
transgender women are

1.3% of adults (95% c10.9-1.7%) In sub-Saharan
Africa

But comprise
e 5.0% (3.6-7.0%) of PLHIV in in Eastern and

Southern Africa and
e 12.0% (8.4-17.4%) of PLHIV in Western and

Central Africa

Stevens et al. Lancet Global Health 2024; https://doi.org/10.1016/s2214-109x(24)00236-5


https://doi.org/10.1016/s2214-109x(24)00236-5
https://doi.org/10.1016/s2214-109x(24)00236-5
https://doi.org/10.1016/s2214-109x(24)00236-5
https://doi.org/10.1016/s2214-109x(24)00236-5
https://doi.org/10.1016/s2214-109x(24)00236-5
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Key populations experience disproportionately hig

HIV incidence

Year | Country | Ref Estimate [35% CI]
Eastern and Southern Africa (ES) i

At AT ESA H — TET[ 561, 10.22
2007 | Kenya | Chersich et al ] 4541 744, 84
1550 | Kenys | Fouka atal H H 135611228 154
2000 | Kenya | Kaul et al s 267 163, 438
1993 | Kenya | NeCielang et 2 Hal 157] 127, 308
1534 | Kenya | McCleliand =t al b 583[ 479 B09
1535 | Kenya | McCleliand et al 432 325 735
1958 | Kenya | NCletand =t 2 480) 333 8
1857 | Kenya | McCleliand =t 3l ] T24} 532 86

higher among female sex
workers (95% CIl 6-13x)
compared to all women

Incidence declined at a
similar

T E Roddy et 3l 34
B R e b
2 5
217 2 — T1.08
= - o 52
gl : = i
15&4| 3 }ﬁ-—| 80,77 [ 235
2008 | 39.58 20,
2 W
o T B
2016 | Senegal | Lyons et al — 161,22 54,68, 415,
WCA regional estimate (Q = 20998, df = 17, p < 01 2239[ 1131, 4432
[ 2]
SSA regional estimate (Q = 1572 51, df = 82, p < 01) &> 258[ 571, 12.89]
T T 1
0.01 1 148.41 22028 47
Incience Rate Ratio

Jones and Anderson et al. Lancet Global Health 2024;
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is03 | Area | Source Estimate [95% CI]
KEN | Kilifi | Kamali 2015.1 ] 49.81[ 38.23, 64.90]
KEN | Kilifi | Kamali 2015.2 —— 86.86 [ 51.57, 146.30]
KEN | Kilifi | Kamali 2015.3 i 50.171 33.21, 75.79]
KEN | Kilifi | Kamali 2015 4 HH 56.27[ 4104, 7715]
KEN | Kilifi | Price 2012 - 37.05[ 2503, 54.84]
KEN | Kilifi | Wahome 2018.1 HH 102.87 [ 77.63, 136 33]
KEN | Kii | waneme 20132 - dz8g( 2190, 40E4

HIV incidence was 42x higher

among men who have sex
with men (95% CI| 22-80x)

compared to all men

Less evidence of incidence

decline

SEN | Dakar [ Coudérc 2017 [ s 003 817
SEN | Dakar | Drame 2013 F—— 1229.47 [587.28, 257390
SEN | Dakar, Mbour, Thies | Lyons 2020 P 283.55[ 99.77, 805.85]
TGO | Lome | Dah 2021 i 482.21[230.78, 1007 56]
WCA regional estimate (Q = 268.84, d!:1ﬁ‘p<.01‘r2:0.00) - 14173 52.21, 384.73)
SSA regional estimate (Q = 980,12, df = 55, p < .01, 7’ = 0.00) el 41.78[ 2193, 79.60]
[ T I
0.01 1 148.41 22026.47
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Stannah et al. Lancet HIV 2023; https://doi.org/10.1016/s2352-3018(23)00111-X
Stevens et al. JAIDS 2024, https://doi.org/10.1097/qai.0000000000003321
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https://doi.org/10.1016/s2352-3018(23)00111-x
https://doi.org/10.1097/qai.0000000000003321
https://doi.org/10.1097/qai.0000000000003321
https://doi.org/10.1097/qai.0000000000003321
https://doi.org/10.1097/qai.0000000000003321
https://doi.org/10.1097/qai.0000000000003321
https://doi.org/10.1097/qai.0000000000003321
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Reaching populations with effective prevention

Western, Central, Eastern, and
Southern Africa, 2024

Sex workers, 7%

),

Men who have sex with
men, 3%

Sex partners of
key populations
(non-clients), 3%

74% among
remaining
population

Source: UNAIDS 2025 epidemiological estimates
Updated from: Korenromp et al. JAIDS 2024; https://doi.org/10.1097/QAI.0000000000003340

Extremely disproportionate HIV
vulnerability among key
populations

— 25% of infections among key
populations and their partners

But large numbers of ongoing

new infections among all
population groups
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No ‘silver bullets’ for narrowly targeted HIV prevention = require
strategies that protect large populations with moderate HIV risk

(A) Women in RCTs (all adult ages)

Systematic review of HIV ‘risk score’tools: .00 =

* Consistent predictors of HIV incidence:
* Non-cohabiting with primary partner, young
age, curable STI, HSV-2, multiple partners

 But only low-to-moderate ability to
differentiate those who subsequently
acquired HIV (systematic review)

Data sources
« Balkus (2016); FEM-PrEP (VOICE Val)
~ Balkus (2016); HPTNO035 (VOICE Val)
-=- Balkus (2016); VOICE (Dev)
-+~ Balkus (2018); ASPIRE (VOICE Val)
»- Burgess (2017); FACTS001 (VOICE Val)
+- Peebles (2020); ECHO - 25+ (Dev)

Cumulative proportion of incident cases

0.00

Jiaetal JIntAIDS Soc 2022; 25:€25861
| //doi 10.1002/iia2. 25861


https://doi.org/10.1002/jia2.25861
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No ‘silver bullets’ for narrowly targeted HIV prevention = require
strategies that protect large populations with moderate HIV risk

Systematic review of HIV ‘risk score’tools: 40-65% of population ...to identify 75% of
classified as ‘high risk’... HIV infections

* Consistent predictors of HIV incidence:
* Non-cohabiting with primary partner, young
age, curable STI, HSV-2, multiple partners

Individual risk behaviours added minimal
predictive ability versus only geographic
location and age

 But only low-to-moderate ability to
differentiate those who subsequently

acquired HIV (systematic review)
(Roberts et al. Clin Infect Dis 2022;

https://doi.org/10.1093/cid/ciac069 )

Jiaetal JIntAIDS Soc 2022; 25:€25861
| //doi 10.1002/iia2.25861
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Small and diffuse HIV transmission clusters in Eastern and Southern Africa
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Europe - . - Zambia
Clustering of HIV
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Rapid change in individual risk and prevention needs

MANICALAND CENTRE

Public Health Research

Zimbabwe

Moorhouse et al. medRxiv 2024
https://doi.org/10.1101/2024.09.10.24312897

Prevention group allocation
(n =960 women 15-24y)

400 -

At risk Low risk Not sexually
wevention referfal) active

40% of infections among 17%

‘at risk’

HSV-2/HIV infections
(n=26; 1 year follow-up)

But—40% among AGYW ‘not
sexually active’ at baseline
assessment



https://doi.org/10.1101/2024.09.10.24312897
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Follow the virus: Most new infections occur in communities with high
prevalence of unsuppressed HIV

PHIA household surveys (2016-2019): &% = |
* Prevalence of unsuppressed HIV N

highly correlated with community | S
HIV incidence (R? =0.92) A |-
-
e XN
\\"
e |
-

Hladik et al. PLOS One 2023; https://doi.org/10.1371/journal.pone.0275560



https://doi.org/10.1371/journal.pone.0275560
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Follow the virus: Most new infections occur in communities with high
prevalence of unsuppressed HIV

73% of new HIV infections in Africa in
districts with incidence >1/1000 per year
and 27% of total adult population

600k 4 Incidence 15-49y
>1/1000 per year

400K 1

200K 1

New Adult HIV infections (1000s)

o
-~

om 200m 400m 600m
Adult population (millions)

HIV prevalence, age 15-49 years,
2023; Source: UNAIDS HIV Estimates Source: UNAIDS HIV Estimates; courtesy of Clemens Benedikt
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Geographic prioritisation of prevention in South Africa

South Africa sub-district
D
[ ] [ ] <Ir
wn
HIV incidence proxy k- s
ma.}
© % 75% .0
3L yd
— T
Incidence threshold: 5 per 1,000 g% & AUC =0.6
% population: 30% §§’ 500 /
% infections: 41% Sk K
or / Cumulative proportion of Cumulative proportion of
§ % K4 HIV negative adults new HIV infections
; ES e /7 10 15
e e 4 50 64
e / 70 83
0% 4 ‘
0° 25% 50% 75% 100%

Cumulative proportion of HIV negative adults aged 15-49

GAPS:
per 1,000 (age 15-49y) . LT . * Wow much can we improve this with
geographic burden + individual/network risk?
 What delivery models can effectively reach
those with differentiated individual risk?

Consensus incidence

Linganisa
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Large HIV variation in at small geographic chg*l“"

Blantyre City, Malawi
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HIV prevalence (15-49 years)

< 9%
10-11%
12-13%
14-15%

B 16-17%
B 18-19%

B :20%

Across wards on Blantyre City
(southern Malawi), HIV prevalence
ranged between 13% and 19.5%

GAP: what data can identify small-
scale socio-geographic variation?

4 BLANTYRE :
’PREVENTION A s
m‘ @ STRATEGY 5’

M‘

MI Lvepoolw eom COOPER ,SMITH "A—’_‘&m;\u}
Burke etal. AIDS 2022 Abstract #1666 N :
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/Challenges with HIV prevention data \ Case investigations among sample of
* Overly ‘supply driven’—focused on new HIV diagnoses
delivered services and commodities 1. First-time vs. rediagnosis; likely timing
(M&E) 2. Characteristics, behaviours,
" circumstances around infection
* Lackinformation about who is \3. Missed opportunities to intervene p
acquiring HIV infection to guide _ p S
strategies (we have basically stopped Monitor prevention awareness and use
collecting this) among sentinel populations
— | 1. Clients at STI, ANC, family planning
* Don’t collectinformation effective use — 2. Anonymous surveillance; ‘for free’ as
of prevention among those who need part of routine clinical care
it \- y,
* Rely heavily on household surveys: : Sentinel surveillance paradigm—don’t
infrequent; coarse; untargeted : need data on everybody, just sufficient

\ / : sample to monitor effective programmes

----------------------------------------------------------------------------------------
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N” of HIV+ Tests (in 1.000)

100 150 200 250

50

Challenges with monitoring HIV epidemic usmg HIV

Who is classified as “new positive” in HTS program?

““"“ HARVARD
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dlagn03|s case reports

Distribution of HIV+ Tests by
Awareness and ART Status

Retests - PLHIV on ART

B New Diagnoses

B Retests - Aware Mot on ART

In 2021:

*  25% currently on ART

+  55% previously diagnosed (most interrupted ART)
= 20% first-time diagnosed

2000

2005

2010

Year

2015 2020

Challenge 1: ‘New HIV diagnoses’

are not what they seem

* 60-80% of people ‘newly diagnosed’
have been previously diagnosed or
treated

* Maynotbeindicative of who is
acquiring HIV infection
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Challenge 2: Diagnosis trends missing context

* An HIV diagnhosis documents that a failure occurred.
— Recent HIV infection - Failure of HIV prevention
— Long-term undiagnosed/unlinked - Failure of timely HIV testing
— Re-entering after tx interruption = Failure of retention

* Diagnosis does not tell us why failure occurred.

— Risk behaviours, structures, or environments

* Diagnosis does not tell us how failure could have been prevented.
— Missed opportunities for engaging in prevention or treatment
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The right tool for the right place

Health workers prefer simple and robust solutions

75% of facilities: no connectivity, power, leaking Few large facilities with significant infrastructure
roofs, no security — data collection not a priority, and staffing investment: EMRS can be efficient, but
EMRS not sustainable big investment (and needs backup solution)

Nkhata Bay District Hospital

C --iuﬁﬂ;&.-l-lealt.h Céntre | No EMR site is paperless!

& £
- —— o A
iy W -

-

(Courtesy of Andreas Jahn; Malawi HIV Department)
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wa m ccurate Data Collection at National Scale

i OPOS S ks ek e 1000 papulition ) ORG-S Malids casen per 1,000

on paper picture the data the data

(not required: computers or scanners)
(intermittently needed: electricity for phone charging and network for auto-upload of pictures) 30



Example Conversion: PCR Form

NOT SCANNABLE Malawi MOH PCR-Lab Requisition Form

END & VIRAL LOAD REQLISTION FORM
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New opportunities from digitised HIV testing data

Last HIV Test* 21 Time Since Ever Taken ARVs?* EZ1 | Time Since Last
9 Inconclusive = Write number, most recent ARV taken | Write number.
= = [ = = = = Spedify unit with one letter: 2| ! Spedfy unit with one letter:
0 e m! o o unit one letter; w
1 18 I =1 S8 | «158 1= Days, Weeks, | E5 | | Days, Weeks,
= N & _a, g & 2 < Months or Years s= Months or Years.
% l E ‘lnE.E[ E lEE[EE[ E |§§J u% [ 123 | nfw}ufv § [EQE_I - | ﬁ [ 123 | t:-,fwfwv
* GAPS:

— What are efficient and accurate ways to collect information about the timing and
circumstances surrounding HIV acquisition?

— Among whom should we prioritize additional detailed case investigations to
maximise surveillance value?
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