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Welcome/Bienvenue

�‡Be sure you have selected the 
language of your choice using the 
�^�/�v�š���Œ�‰�Œ���š���š�]�}�v�_���u���v�µ���}�v���š�Z�������}�š�š�}�u��
of your screen. 

�‡Assurez-vous ���[���À�}�]�Œ sélectionné la 
�o���v�P�µ�����������À�}�š�Œ�������Z�}�]�Æ�������o�[���]���������µ���u���v�µ��
<<Interprétation>> en bas de votre 
écran Zoom. 

Magdalena Barr-DiChiara 
Testing, Prevention, and 

Populations Unit
World Health Organization



The HIV Network for Coverage, Quality, and Sustainable Impact

Housekeeping

�‡ 90-minute webinar with framing presentations followed by a panel discussion with Q&A 

�‡ Please type questions in the Q&A box located on the toolbar at the bottom of your screen

�‡ �/�(���Ç�}�µ���Á�}�µ�o�����‰�Œ���(���Œ���š�}���•�‰�����l�U���‰�o�����•�����µ�•�����š�Z�����^�Œ���]�•�����Z���v���_���(�µ�v���š�]�}�v���}�v���š�Z�����š�}�}�o�����Œ�����v�����Á����
will unmute you so that you have control of your microphone

�‡ If you are a French or English speaker, please ask your question in your language of choice 
and the interpreters will translate as needed

�‡ Slides and recordings will be available on the CQUIN website (cquin.icap.columbia.edu) 

http://www.cquin.icap.columbia.edu/


The HIV Network for Coverage, Quality, and Sustainable Impact

Agenda

1. Introductory Remarks: Magdalena Barr-DiChiara, WHO 

2. Framing Remarks: Strengthening HTS Performance: HIVST and Quality Management in a 
Constrained HTS Landscape: Maureen Syowai, ICAP CQUIN

3. Presentations: 

�ƒ Aliza Monroe-Wise, WHO- Why network-�����•�������š���•�š�]�v�P���v�}�Á�M���/�u�‰�����š���}�(���E���d���˜���t�,�K�[�•��
new NBT toolkit

�ƒ Harsha Thirumurthy, Owete Study, Upenn - Using social networks to distribute HIVST 
among fisherfolk in Kenya

�ƒ Nora Rosenberg, UNC - ICT tools for capacity building among CHWs performing SNS

�ƒ Davin Choo, Harvard - Using AI for social network strategies (SNS) in Tanzania

4.     Panel Discussion/Q&A

5.     Closing Remarks



cquin.icap.columbia.edu

Dr. Maureen Syowai
Program Director, CQUIN/HIVE

ICAP in Kenya

Framing Remarks: Strengthening HTS 
Performance: HIVST and Quality 

Management in a Constrained HTS 
Landscape 



CQUIN - HIV Coverage, Quality, and 
Impact Network 

�‡ A 21-country learning network advancing high-quality, high-
impact HIV service delivery through shared learning and 
strategic collaboration.

o Convened by: ICAP at Columbia University
o Funded by: The Gates Foundation
o Key Stakeholders: Ministries of Health - countries 

join via formal MoH request
o Global Partners: WHO, GHSD, Global Fund, ITPC, 

UNAIDS among others
�‡ Since 2017, CQUIN has convened health system leaders to 

accelerate the scale-up of differentiated, person-centered 
HIV services

�‡ In 2025, CQUIN adapted its learning platforms to support 
effective emergency responses to safeguard HIV service 
continuity. More recently, the network has evolved to 
amplify country-led innovations that strengthen resilient and 
sustainable HIV programs.



CQUIN HIVST Focus �² Rationale

�‡ Context: HRH constraints and scaling back of community-based HTS models 
with funding cuts

�‡ HIVST potential: Underutilized in several network countries, WHO recommends 
expanded use

�‡ Many opportunities with HIVST:
�‡ Improve facility-based HTS efficiency via triage.
�‡ Supplement/replace community-based HTS

o Network based testing (index and social network).
o Venue-based testing.

�‡ Cost savings when used as a first test (A1) where appropriate.
�‡ Expand use in pediatric populations.
�‡ Integrate with PrEP services and self-managed care models.
�‡ Expand and better integrate with the private sector.
�‡ Enable innovations and virtual approaches.
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HIVST Findings From Rapid Survey in May 2025 (N=17)

�‡PrEP: 4 countries reported use of HIVST 
as an adaptation to address challenges 

�‡Facility-based HTS: 3 countries 
reported use of HIVST as an adaptation 
to address challenges

�‡Network-based testing: 2 countries 
reported use of HIVST as an adaptation 
to address challenges

53%

35%

12%

No change Reduced use of HIVSTs Expanded use

Changes in Use of HIVST (n=17) 



Next Steps

�‡Work with network member countries to identify specific TA needs for 
expanded use of HIVST

o Access: HIVST available at Public Facilities, Private Not For Profits (PNFPs), 
and on Open Market

o Scope of use: HIVST approved for OPD screening, PEP, PrEP eligibility, PrEP 
continuation, and PrEP re-initiation, and use as A1 

o Diversity: Both Blood and Oral fluid based HIVST are being used in the 
country

�‡Disseminate latest global guidance and resources within the network 
through various fora

�‡Work with global stakeholders, such as WHO, CHAI, among others to 
support adoption and scale up of HIVST use



Additional CQUIN Priorities: Improving Quality 
of HTS and KP Services

Focus areas:

�‡ Promote adoption of a 3-test algorithm, 

�‡ Promote cost saving through use  of low cost A1s

�‡ Promote use of the simplified WHO quality management 
systems (QMS) testing toolkit that was co-developed with 
CQUIN support.

�‡ Available at: www.who.int/tools/quality-
management-system-for-non-laboratory-settings

�‡ �����‰�o�}�Ç�����Y�h�/�E�[�•���<���Ç���W�}�‰�µ�o���š�]�}�v���&�Œ�]���v���o�Ç���^���Œ�À�]�����•���Y�µ���o�]�š�Ç��
Management Toolkit 

�‡ Available at: cquin.icap.columbia.edu/resources/key-
population-friendly-services-quality-management-
toolkit

This toolkit aims to enhance the 
existing QMS guidance and tools, 
including: 
�‡ Rapid Test Continuous Quality 

Improvement (RTCQI)

�‡ ISO standard for Medical 
Laboratories �± Requirements 
for Quality and Competence 
(ISO 15189:2022)

�‡ Laboratory Quality 
Management System 
Handbook.
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Thank You!
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Presenters/Panelists

Davin Choo 
Postdoctoral Fellow
Harvard University

Aliza Monroe-Wise
Prevention, Diagnosis, 
Treatment & Care Unit

World Health Organization

Harsha Thirumurthy
Professor and Chief

Division Chief of Health Policy 
University of Pennsylvania

Nora E. Rosenberg,
Associate Professor of 

Health Behavior, University 
of North Carolina  
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Aliza Monroe-Wise, MD, MSc. 
Prevention, Diagnosis, Treatment & Care Unit
Global HIV, TB, Hepatitis and STIs Department 

Why network-based testing now? 
�,�P�S�D�F�W���R�I���1�%�7���	���:�+�2�·�V���Q�H�Z���1�%�7��

toolkit



Why network-based 
testing now? 

15

1. Background: How network-based testing can fill 
gaps during scarcity

2. NBT definitions & evidence

3. �/�v�š�Œ�}���µ���]�v�P���t�,�K�[�•���v���Á���v���š�Á�}�Œ�l-based testing 
toolkit
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�0�R�U�H���W�H�V�W�L�Q�J���•���0�R�U�H��
people with HIV identified

As we get closer (and 
exceed) the first 95, 
finding new PLHIV will 
become more difficult

Network-based testing =  
effective strategy for 
identifying new cases of 
HIV infection

The 1st 95 goal is hardest to reach (2024)



Prior to funding cuts, 
HRH was limited

Global health reporting has been showing 
challenges with growing gaps in human 
resources for health (HRH)

Policy shifts and reductions in funding have 
exacerbated these gaps

Reports indicate some HIV cadres have 
been frozen, unpaid or are in process of 
being eliminated 

Multiple countries, particularly in east and 
southern Africa, report HIV testing is down  
�•������



Current status of 
service reforms 
following funding 
cuts

�{ Decreased HCW time
�{ Decreased funding
�{ Supply shortages
�{ Closure of facilities

Restrictions

�{ More service 
integration

�{ More accurate case 
finding

�{ Improved efficiency

Modifications

18

WHO guidance on prioritization of services and low-
cost quality assured HIV tests:

https://www.who.int/publications/m/item/HQ-2025-
00573

https://www.who.int/news/item/07-05-2025-low-cost-
-quality-assured-hiv-tests-to-sustain-access-to-life-
saving-services

https://www.who.int/publications/m/item/HQ-2025-00573
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�:�K�D�W���D�U�H���´�Q�H�W�Z�R�U�N-�E�D�V�H�G���W�H�V�W�L�Q�J���V�H�U�Y�L�F�H�V�"�µ
Partner services NBT approaches in which sexual and/or injection 

partners of clients who have been diagnosed 
with an infection are contacted, notified of 
potential exposure, and offered testing and other 
services

Social network testing 
services

NBT approaches in which individuals living with 
or at risk of infections encourage and support 
social contacts to seek testing and other services, 
or distribute self-testing kits to social contacts

Family & household 
testing services

NBT approaches in which family members 
(including biological children for HIV or HBV) and 
other household members (for HBV) are 
contacted, notified of potential exposure, and 
offered testing and other services

Secondary distribution 
of self-test kits

NBT approaches in which individuals are given 
self-testing kits to distribute to partners or other 
social contacts

NBT must be voluntary: 
coercion, mandatory testing, or 
forced contact tracing are never 
acceptable. Privacy should be 
guaranteed, and personal 
information should be kept 
confidential. 
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Partner services are highly effective 

�‡ Studies (mainly for HIV) have shown that partner services can:

(1) Increase uptakeof HTS

(2) Identify PLHIV who were previously undiagnosed, including male partners

(3) Effectively link to care
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Social network testing is highly effective 

�‡ Studies (mainly for HIV) have shown that social network testing can:

(1) Increase uptakeof HTS

(2) Identify PLHIV who were previously undiagnosed

(3) Effectively link to care
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Family/Household testing is highly effective

�‡ Studies have shown that family and household testing can:

(1) Identifying children living with HIV and save lives

(2) Identify children, siblings, spouses, and parents living with HBV

(3) Effectively link to care



Network-based testing services

Source: Choong 2023, WHO 2024

Optimizing implementation of network-based testing

Self-tests Recommended for HIV, syphilis, and HCV. Can 
increase uptake and linkage, but can be costly

Integration Integrate service delivery within other services (e.g. 
ANC) and for multiple infections (e.g. dual 
HIV/syphilis RDTs)

Rounds of 
recruitment

Evidence suggests multiple rounds increases 
effectiveness in case-finding

Incentives Without incentives, uptake, positivity and 1st time 
testing are still high. No need for incentives

Training Prioritize simple one-time training, as is just as 
effective and more practical. Can be digital.

Prevention Offer prevention services to contacts who test 
negative�v including PrEP, condoms, hepatitis B 
vaccine

Virtual 
networks

Can use apps or other virtual tools for partners and 
social network outreach

Partner services
�‡ Recommended for HIV & STIs (some evidence for HCV)
�‡ Provider-assisted partner services should be encouraged 

as still most effective strategy
�‡ Provide options based on client needs (partner referral, 

provider-assisted, expedited partner therapy*)
�‡ Services must always be voluntary

Social network testing now for all with risk (not only 
key populations)
�‡ Recommended for HIV (some evidence for HCV)
�‡ Self-test distribution, community-led, multiple rounds
�‡ Virtual or in-person
�‡ No need for incentives or in-depth training

Family and household testing
�‡ Recommended for HIV (children) and HBV (family and 

household members)
�‡ Offer prevention services-- HBV vaccination for 

household members who test negative, PrEP for HIV 
negative partners

WHO guidance on virtual interventions:https://www.who.int/publications/i/item/9789240105713
https://www.who.int/news/item/29-07-2022-who-and-unaids-support-countries-to-introduce-
virtual-interventions-and-hiv-self-testing

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4519559
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Network-based 
testing in settings of 
reduced funding or 
human resources

Secondary 
distribution of self-

tests

�{ Demonstrated 
efficacy

�{ ST recommended 
for HIV, HCV, and 
syphilis

�{ Very little HR time 
required

Virtual interventions

�{ Partner notification 
or social network 
testing through 
apps or text 
messages

�{ Particularly useful 
for certain 
populations (youth, 
KPs)

�{ Very cheap after up-
front investment

Focused assisted 
partner services

�{ Assisted partner 
services very 
effective but time-
intensive

�{ Focus on reaching 
partners of 
pregnant women, 
newly diagnosed, 
etc.
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Just launched: WHO network-based testing toolkit
Network-based testing toolkit for HIV, other STIs, hepatitis B, and hepatitis C

�‡ The toolkit provides practical guidance, tools, and resources to support countries and programmes in implementing 
integrated network-based testing across HIV, hepatitis B & C, and other STIs

�‡ Follows a modular framework providing guidance and resources for the process of implementing network-based testing 
services including:
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Integration as a cornerstone of NBT

There are multiple different ways that 
network-based testing services can be 
integrated:

1. Integration across infections
2. Integration across types of network-

based testing
3. Integration of network-based testing 

within health services
1 2 3

Comment on NBT services recently published in 
Sexual Health:
https://pubmed.ncbi.nlm.nih.gov/40193579/

https://pubmed.ncbi.nlm.nih.gov/40193579/


Just launched: WHO network-based testing toolkit
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Take home 
points
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�‡ Network-based testing services are efficient, effective ways to 
reach people in need of testing and other services:

o Partner services
o Social network testing
o Family and household testing
o Secondary distribution of self-test kits

�‡ Integration of NBT services allows for increased impact and 
efficiency:

o Integration across HIV, hepatitis B and C, and other STIs
o Integration across modalities of NBT services
o Integration within other healthcare services for HIV, hepatitis 

B and C, and other STIs
�‡ Optimize implementation of NBT services through:

o Offer of prevention services for those who test negative
o Use of self-test kits
o Use of virtual interventions
o Training of HCWs to improve efficiency & impact

�‡ Use new WHO NBT toolkit!
https://www.who.int/tools/network-based-testing-services-
toolkit-for-hiv-hepatitis-and-stis

https://www.who.int/tools/network-based-testing-services-toolkit-for-hiv-hepatitis-and-stis
https://www.who.int/tools/network-based-testing-services-toolkit-for-hiv-hepatitis-and-stis
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Ending the HIV epidemic in requires further engagement of men in 
HIV testing, prevention, and treatment

Men are more likely than women to be unaware of HIV status and 
less likely to utilize facility-based health services

Highly mobile men have especially low uptake of HIV testing and 
linkage to ART or PrEP

Rationale



Penn Medicine

Secondary distribution of self-tests has shown promise in 
increasing male partner and couples testing

October 30, 202538
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�����v���u���v�[�•���•�}���]���o���v���š�Á�}�Œ�l�•��������
utilized to increase coverage of 
HIV services?

October 30, 202539
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Owete study

�‡ Cluster randomized trial in three beach 
communities in Siaya County, Kenya

�‡ Eligibility: male aged �•18 years, working in 
fishing-related occupation

�‡ Participants recruited using Beach Management 
Unit registry and social network mapping

�‡ Contacted and enrolled men who provided 
informed consent

�‡ Unit of randomization: close social networks of 
fishermen

�‡ Protocol paper: Sheira et al. Trials 2022
�‡ Clinicaltrials.gov NCT04772469

October 30, 202540
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Social network mappning

�‡Contacts elicited across 7 relation types including 
financial, emotional support, co-work in fishing, 
leisure and relaxation, health

�‡�^���o�����š�]�}�v���}�(���Z�‰�Œ�}�u�}�š���Œ�•�[���Á�]�š�Z�]�v�����o�}�•�����•�}���]���o���v���š�Á�}�Œ�l�•
�v General HIV testing and treatment promotion 
�v HIV Self-Testing instruction and support (intervention)
�v Linkage support

�‡Promoter Training
�v HIV infection and transmission basics 
�v HIVST (procedures, results interpretation, linkage)
�v PrEP and ART (effectiveness, availability, eligibility)

October 30, 202541



Penn Medicine

Owete study intervention

October 30, 202542
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Outcomes and analyses

Outcomes Statistical analyses

HIV self-testing uptake at 3 months Self-report using self-test at 3-month follow-
up visit

Cluster adjusted 
�W�����Œ�•�}�v�[�•�����Z�]-square 
test

Multilevel mixed-
effects logistic 
regression with 
cluster-adjusted 
standard errors

HIV testing uptake at 3 months Self-report any modality of HIV testing

Linkage to health facility Receipt of promoter-distributed voucher for 
linkage to PrEP or ART
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Owete study profile

Camlin et al. Lancet Global Health 2025
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Participant characteristics

Camlin et al. Lancet Global Health 2025
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Effects on testing, PrEP, and ART

10/30/202546
Camlin et al. Lancet Global Health 2025



Penn Medicine

Conclusions
�‡A social network-based, status-�v���µ�š�Œ���o���]�v�š���Œ�À���v�š�]�}�v���]�v���<���v�Ç�����]�u�‰�Œ�}�À�������u���v�[�•���,�/�s���š���•�š�]�v�P�����v�����o�]�v�l���P����
outcomes and is a promising way to engage men in prevention and treatment

�‡HIV interventions can harness the power of social networks to diffuse new information, skills, and 
behaviors in communities

�‡Supporting men to engage other male friends in prioritizing their health can change social norms and 
�(�����]�o�]�š���š�����u���v�[�•���µ�‰�š���l�����}�(���Z�����o�š�Z���•���Œ�À�]�����•

�‡Social network-based approaches may be especially helpful for engaging mobile populations in 
treatment and prevention

October 30, 202547
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Can digital technologies be used to train health 
workers in low- and middle- income countries?:
���À�]�����v�������(�Œ�}�u���š�Z�����W�Z�����d�/�������š�Œ�]���o���]�v���D���o���Á�]�[�•���]�v�����Æ�������•�����š���•�š�]�v�P���‰�Œ�}�P�Œ���u

Nora E. Rosenberg, PhD

CQUIN Network-based testing webinar

October 30, 2025
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Training is common!
�‡Health care worker training is a frequently used 
implementation strategy in LMIC

�‡$1.7 billion in annual Development Assistance for 
Health, the largest share of human resource 
expenditures

�‡This may be at risk in the new funding environment



Training challenges
�‡ Most LMIC training is synchronous, centralized, face-to-face

�‡ This training model has challenges
 Costs of travel, lodging, allowances
 Breaks in clinical care 
 Inconsistency due to different facilitators, moods, etc. 
 Difficulty tracking progress and repeating content

�‡ Decentralized, digitally-based trainings may mitigate challenges.



Is this feasible in Malawi?
�‡Frequent blackouts.

�‡Limited smartphone coverage. 

�‡Inconsistent internet connectivity. 

�‡ Low digital literacy.

Share of the population with internet access, 2019. 

Malawi



Malawi HIV context in 2020

�‡Adult HIV prevalence 9%

�‡88% of PLHIV knew their HIV status 

�‡Mature HIV program 

�‡Lay health workers responsible for HTS and ICT



o Identify index clients from HIV 
testing and treatment settings

o Elicit contacts from index clients 
(sexual partners, children)

o Identify testing methods

o Trace and test contact clients 



PRACTICE 
overarching 
objective

PRACTICE sought to understand 
whether a digitally-based training 
package was implementable and 
effective for building lay health worker 
�����‰�����]�š�Ç���(�}�Œ���D���o���Á�]�[�•��Index Case 
Testing program.



Cluster randomized controlled trial (2:1) 

Health facilities Machinga/Balaka

(N=33)

Standard arm

(N=22 facilities)

(N=180 health workers)

(N=217 index clients)

(N=127 contact clients)

Enhanced arm (digital package)

 (N=11 facilities)

(N=125 health workers)

(N=134 index clients)

(N=64 contact clients)



Enhanced implementation package

Teaching/modeling Practicing Receiving feedback Quality improvement 

Facility Near facility Facility Facility 

Individual Small group One-on-one Small group

Asynchronous Synchronous Asynchronous Synchronous

Tablet Tablet Phone Tablet

Weeks 1-3 Weekend, week 3 Week 4-5 Weeks 10-52

8 hours 14 hours 1 hour 2 hours x 6

 1       2        3        4



Index client counseling

Community contact client tracing

Phone contact client tracing

1. Teaching, modeling



Index client checklist
1. Introduction

2. Confidentiality and consent

3. Elicit children/guardians

4. Elicit sexual partners

5. Elicit household members

6. Discuss referral methods

7. Discuss pros/cons of each method

8. Assess safety/provide IPV referrals

9. Select testing/tracing method

10. Support method selected

11. Finalize session

12. Client-centered, non-coercive

13. Non-judgmental

14. Culturally appropriate

15. Natural order and flow

Contact client checklist
1. Introduction

2. Confidentiality and consent

3. Discuss previous test

4. Assess engagement in care

5. Discuss HIV testing

6. Discuss linkage to treatment/prevention

7. Conduct HIV test

8. Provide treatment/prevention

9. Conduct ICT if needed

10. Finalize session

11. Voluntary and non-coercive

12. Client-centered, non-coercive

13. Non-judgmental

14. Culturally appropriate

15. Natural order and flow



Feasibility/Acceptability: Did they complete and value the 
package?

 

Implementation: Did fidelity to index case testing 
improve?

Effectiveness: Did index case testing outcomes improve?

Outcomes 



High Feasibility: excellent training completion 

100% 98% 100%
89%

0%

20%

40%

60%

80%

100%

120%

1. Teaching/
modeling

2. Practicing 3. Receiving
feedback

4. Quality
improvement



Better fidelity in enhanced arm 

35
43

66 66

0

20

40

60

80

100

Index
clients

Contacts
clients

Standard Enhanced

RD=29%, p<0.001RD=22%, p<0.001

46 53
66 64

0

20

40

60

80

100

Index clients Contacts
clilents

Standard Enhanced

RD=21%, p<0.001 RD=11%, p<0.001

Post-test Real world



Greater elicitation in enhanced arm

0

0.1

0.2

0.3

0.4

0.5

0.6

Index clients identified Contacts elicted
Standard Enhanced

RR=1.2 (0.9, 1.6), p=0.1            RR=1.4 (1.1, 1.7), p=0.006
  



More HIV testing in enhanced arm

Self-test kits distributed Contact clients tested
Standard Enhanced

RR=2.3 (1.2, 4.4), p=0.01                RR=1.5 (1.1, 1.9), p=0.01 



Trend towards more HIV+ diagnoses in 
enhanced arm

People diagnosed with HIV
Standard Enhanced

RR=1.3 (0.9, 1.8), p=0.1



1) Enhanced arm
11 facilities
126 health workers

2) Standard arm
22 facilities
188 health workers

3) Other districts 
61 facilities
471 health workers

Findings were sustained at scale
Oct 2022-Sep 2023                     Oct 2023-Mar 2024                      May-Aug 2024



PRACTICE 
makes 
perfect?

In a setting with low digital literacy and 
irregular internet connectivity, we trained 
hundreds of lay health care workers using 
decentralized digital tools. 

This training substantially changed the way 
they offered index case testing and had an 

impact on the cascade. 



Implications 
1) Implementing digital tools is possible in low-tech settings. 

2) High reach and high intensity are not tradeoffs.

3) Next step: broaden for other STIs and contexts.



Nora@unc.edu

https://www.nora-rosenberg.com/



Video clip: engaging with a contact 
client in the community
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Targeting the first 95% in the 95-95-95
initiative

Global initiative by UNAIDS to 
control the HIV epidemic

�‡ Undetectable = Untransmittable (U = U)
�‡ UN Sustainable Development Goal 3.3

Motivation
�‡ The faster we detect positive cases, the faster we can start treatment cascade
�‡ Individuals who learn about being HIV+ undergo behavioral changes that help limit spread
�‡ Individuals with low-risk characteristics may be interacting with high-risk individuals

Challenges
�‡ As Aliza mentioned earlier, it gets harder to find new PLHIV as we approach 95%
�‡ Resource limitations due to funding cuts

https://www.unaids.org/en/resources/documents/2024/global-aids-update-2024
https://www.cdc.gov/global-hiv-tb/php/our-approach/undetectable-untransmittable.html
https://sdgs.un.org/goals/goal3 - targets_and_indicators
https://www.unaids.org/en/impact-US-funding-cuts
Image credit: https://awarehiv.com/en/about-aware-hiv/our-goals
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Targeting the first 95% in the 95-95-95
initiative

Global initiative by UNAIDS to 
control the HIV epidemic

�‡ Undetectable = Untransmittable (U = U)
�‡ UN Sustainable Development Goal 3.3

Motivation
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�‡ The faster we dcascade
�‡ Individuals who learn about being HIV+ undergo behavioral changes that help limit spread
�‡ Individuals with low-risk characteristics may be interacting with high-risk individuals

Challenges
�‡ As Aliza mentioned earlier, it gets harder to find new PLHIV as we approach 95%
�‡ Resource limitations due to funding cuts

New approaches and ideas are needed for 
increasing reach and testing effective



Goal: maximize resource efficiencyin detecting HIV+as quicklyaspossible

�‡ Resource here can refer to number of test kits, or where to focus efforts of human workers in

recruiting people for testing. For simplicity, we will describe it in terms of �³�Q�X�P�E�H�Uof �W�H�V�W�V�´��

Sexually transmitted diseasesdo not spread like flu

�‡ The transmission graph �áis sparse and tree-like

�‡ Note: We only ever observe a subset of the true graph

Re-imagining a new testing approach

3
https://www.icpsr.umich.edu/web/ICPSR/studies/22140/summary



We want to detect positive cases faster, for any fixed amount of testing budget
�‡ Why? Early detection �: early intervention. There may be sudden budget cuts.

Example on how to compare testing
sequences

4



We want to detect positive cases faster, for any fixed amount of testing budget
�‡ Why? Early detection �: early intervention. There may be sudden budget cuts.
�‡ Suppose we know underlying disease statuses. Which testing sequence is better?

Example on how to compare testing
sequences

Testing 
budget 1 2 3 4 5 6 7 8

# positive 
detected

1 1 2 3 3 4 5 5

1 2 3 3 4 4 5 5

+

-

1 + +

+

+

-2

3

4

- 8

5 6

7 +

-

2 + +

+

+

-4

5

1

- 8
5

6 3

7

Green sequence on the
right is �³�E�H�W�W�H�U�´��

For any testing budget, 
it discovers same or 
more positive cases



+4 2 +

For any testing budget, 
it discovers same or 
more positive cases

Green sequence on the
right is �³�E�H�W�W�H�U�´��

We want to detect positive cases faster, for any fixed amount of testing budget
�‡ Why? Early detection �: early intervention. There may be sudden budget cuts.
�‡ Suppose we know underlying disease statuses. Which testing sequence is better?

Example on how to compare testing
sequences

6

Testing 
budget 1 2 3 4 5 6 7 8

# positive 
detected

1 1 2 3 3 4 5 5

1 2 3 3 4 4 5 5

- +-

1 +

2 5 6

7 - 8

-

+

+

+ + + +

-4

3 5

1

6 3

7 - 8

We developed a method [1] to produce good
adaptive testing sequences given a network

�áand transmission probabilities, without
knowing the true underlying labels

[1] Davin Choo, Yuqi Pan, Tonghan Wang, Milind Tambe, Alastair van Heerden, and Cheryl Johnson. Adaptive Frontier Exploration on Graphs with Applications to Network-Based Disease Testing.
Conference on Neural Information Processing Systems (NeurIPS), 2025.



With only budget to test half the population, Gittins detects almost all positive cases 
in expectation while the other methods still miss about 20% of the positive cases

�‡ Similar trend for other disease graphs; Gittins always �³�W�K�H �E�H�V�W�´

Empirical evaluation on HIV interaction
graph

Our method!

Everyone 
is tested

7
https://www.icpsr.umich.edu/web/ICPSR/studies/22140/summary



1. Extensive retrospective analysis of our 
method with data from the EpiC Project

2. Extend our method to incrementally
growing referral graphs by using AI
techniques to impute missing data

3. Improve other aspects of the pipeline
�‡ Utilize AI to improve existing referral schemes?
�‡ Leverage AI to improve equity in terms of access 

to health resources?

Opportunities and next steps

8
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