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Progress toward the 90-90-90, 2015-2018

8.1 million PLHIV remain undiagnosed, globally
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Progress toward the 90-90-90, by region, 2018 

Source: WHO/UNAIDS 2019
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Number of people with HIV who do not know their 
HIV-positive status is declining but gaps remain

The number of 
adult PLHIV aware 
of their status but 

not on ART is higher 
than the number 
who do not know 
their HIV status

The number of adult 
PLHIV unaware of 

their HIV status 
decreased from 2.5 

to 1.5 million

Source: Estimates shared in personal communication from K Giugere, M Maheu-Giroux, JW Eaton, October 2019; UNAIDS/WHO, 2019; Marsh K et al AIDS. 2019, doi: 10.1097/QAD.0000000000002355

Trends in the distribution of diagnosis and treatment status among PLHIV, Africa, by sub-region, 2010-2018

64% 76%



• In 2018, in countries with ≥20% 

HIV prevalence, HTS positivity 

was generally ~ or < 5%.

• National HTS positivity was much 

closer to the HIV prevalence 

among those not on treatment 

(treatment-adjusted prevalence) 

than to overall national 

prevalence.

• But gaps remain…

East and Southern Africa

HIV testing and treatment scale-up has led to 
declining HTS positivity in many settings

(% testing positive in national HTS programme) 
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Regional Trends in Proportion of PLHIV 
Aware (2000-2018)

2020 90% target

Slides courtesy of Maheu-Giroux 2019, ICASA
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Gender Differences in Proportion of 
PLHIV Aware (2000-2018)

All Sub-Saharan Africa 2020 90% target

Slides courtesy of Maheu-Giroux 2019, ICASA
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Absolute Diagnosis Gaps in 2018

All Sub-
Saharan Africa

Number to 

diagnose to 

reach 90% target
2020 90%

target

Slides courtesy of Maheu-Giroux 2019, ICASA



11

Distribution of New HIV Infections (2018)

West and Central Africa 
(among 15-49 years)

Eastern and Southern Africa 
(15-49 years)

Source: UNAIDS 2019 Estimates
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Comparison with 
men who have sex with men

Western AfricaCentral Africa Southern AfricaEastern Africa

P
ro

p
o

rt
io

n
 A

w
ar

e
 (

%
)

MSM

Men : Modeled Shiny90 estimates for men aged 15+ years.
MSM: Systematic review of empirical estimates of self-reported HIV awareness. Points correspond to specific 
survey estimates conducted at different times in different locations (Stannah et al. 2019. Lancet HIV).



Tremendous progress over last decade:
▪Continent is closer to achieving 90% diagnosis coverage.

Achieving high awareness of status is challenging:
▪Young people more likely to be undiagnosed.
▪Men aged 25+ (~2 millions undiagnosed).
▪Key populations.

2030 target is 95% awareness – how to achieve it:
▪Additional challenges, decreasing positivity.
▪Need to optimize HIV testing services to focus on priority populations.
▪Reduce both absolute and relative gaps.
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Conclusion #1 
Priorities for First 90 for SSA



Understanding gap: Who is missing? 

• Globally, and in Africa, 
undiagnosed PLHIV are primarily

• Key populations (KP) and their 
partners

• Men in high HIV burden settings

• Young people (age 15-24) from KP 
and in high HIV burden settings

• FP service attendees in high HIV 
burden settings 

• Partners of PLHIV 

• STI patients 

• LTFU PLHIV (also need to tested to 
be re-engaged in care)

Conclusion #2
Priorities for First 90 Globally



Understanding the gap: Who is missing? 

• Globally, and in Africa, 
undiagnosed PLHIV are primarily

• Key populations (KP) and their 
partners

• Men in high HIV burden settings

• Young people (age 15-24) from KP 
and in high HIV burden settings

• FP service attendees in high HIV 
burden settings 

• Partners of PLHIV 

• STI patients 

• LTFU PLHIV (also need to tested to 
be re-engaged in care)

What do we need to do to 

reach (and link to ART) the 

remaining people with HIV 

who do not know their

status?



WHO recommended HIV testing service delivery approaches

Facility-based: Offering HIV testing in a facility, e.g. VCT, in-patient and out-patient 

clinics, ANC, TB, STI, family planning/contraceptive services

Community-based: Offering HIV testing in natural setting of the community, e.g. 

outreach, CBOs, workplace, clubs, bars.

UPDATED Provider-assisted referral (i.e. index testing or assisted partner

notification): Assisting individuals with HIV by contacting their sexual and/or drug 

injecting partners and offering them HIV testing services. 

NEW Social network-based approaches: whereby key populations offer HTS to their

social, sexual and drug injecting partners at risk of HIV. Includes HIV+ and HIV- key 

populations

UPDATED HIV self-testing: Offering self-test kit for individual, and/or their partner, 

enabling them to collect their sample (oral or blood), perform test, and interpret results 

in private. All reactive results need confirmation.

Important gateway to treatment and prevention for individuals, partners, couples and families



Key definitions for considering HTS delivery

• High HIV burden settings 
considered ≥5%

• Low HIV burden settings 
considered <5%

Generalised epidemic

Concentrated epidemic 



High impact HTS implementation focused on reaching
undiagnosed PLHIV and facilitating linkage to care is essential

• Reorienting HTS to reach the most PLHIV (#) who don’t know 
their status was effectively and efficiently as possible (%)

• Strategic mix of HTS approaches and options needed to reach
priority populations

• Key populations and their partners

• Partners PLHIV

• Young people (15-24) and men in ESA

Couples and Partners

High HIV burden settings 

Offer all, and for partners 

of KP and PLHIV

Low burden settings -

offer to KP and partners 

of PLHIV

Effective Focused Facility-based HTS 

High burden settings HTS in 

every health contact –

integration

Low burden settings  HTS in 

hotspots/ select services (TB, 

STI, Key pops) 

HIVST & Community Approaches

High burden settings -

outreach for key pops, 

partners PLHIV, hotspots, 

consider workplace, strategic 

outreach 

Low burden settings -

outreach to key pops, 

partners PLHIV



HIV testing as prevention monitoring 
HIV prevention packages 

HIV testing services are also part of implementing 
and monitoring prevention services to help:

1. HIV- ppl, stay HIV- (monitoring)

2. Diagnose PLHIV at high risk, and start ART 
as soon as possible

Core HIV Prevention packages with HTS:

• PMTCT (1st ANC visit test for all, late pregnancy 3rd

trimester only for KP or in high burden settings)

• VMMC – 1 test or self-test 

• PrEP – quarterly testing 

• Key populations testing at least annually (3-6 month 
based on risk )

• Serodiscordant couples package of services 
annually (3-6 month based on risk )

• AGYW package of services



New WHO HTS Guidelines for a changing epidemic



New WHO guidelines on HTS for a changing epidemic
8 updates and new recommendations/guidance  



Accurate HIV diagnosis
WHO standard HIV testing strategy for changing HIV epidemic

#1. UPDATED GUIDANCE 

WHO recommends national testing strategies achieve at 

least 99% PPV (that is less than 1 false positive per 100)

• When national HTS positivity drops below 5% the PPV 

of testing strategies, with only 2 consecutive reactive 

tests, drops below 99% PPV

• Important to simplify as the HIV epidemic becomes 

more mixed across sites and  subnationally and across 

populations

WHO guidance: 

• High HIV burden countries need to monitor HIV 

prevalence among those untreated to plan and 

determine when and how to transition to using  3 

consecutive reactive tests for accurate HIV+ 

diagnosis

• Low HIV burden countries reminded to use 

3 consecutive reactive tests for accurate HIV+ 

diagnosis



WHO 2015 Guidelines

23
* 2- or 3-test strategy refer to number of consecutive reactive tests to diagnose HIV; both strategies require 3 assays (A3).

High prevalence 

among testers

≥5%(2-Test)

Low prevalence

Among testers 

<5%(3-Test)



PPV and Number of Tests
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Probability of being classified as HIV positive (assuming 99% sensitivity; 98% specificity)

100,000 

specimens 

tested;

5% prevalence

5,000 HIV+ 

specimens

95,000 

HIV–

specimens

4950 

reactive

1900 

reactive

After 1 assay

PPV =
4950

4950+1900
= 72%

4901 

reactive

38 reactive

After 2 assays

PPV = 
4901

4901+38
= 99.2%

4851 

reactive

0.8 reactive

After 3 assays

PPV = 
4851

4851+0.8
>99.9%

**Simplified algorithm - consecutive reactive HIV tests only

x 0.99

x (1-0.98)

x 0.99 x 0.99

x (1-0.98) x (1-0.98)



Prevalence Per 100,000 tested After 1 assay After 2 assays After 3 assays

10%
10,000 HIV+

90,000 HIV-

9900 true+ (99%)

1800 false+ (2%)

85% PPV

9801 true+

36 false+

99.6% PPV

9703 true+

0.7 false+

99.9% PPV

5%
5000 HIV+

95,000 HIV-

4950 true+

1900 false+

72% PPV

4901 true+

38 false+

99.2% PPV

4851 true+

0.8 false+

99.9% PPV

1%
1000 HIV+

99,000 HIV-

990 true+

1980 false+

33% PPV

980 true+

40 false+

96% PPV

970 true+

0.8 false+

99.9% PPV

0.1%
100 HIV+

99,900 HIV-

99 true+

1998 false+

5% PPV

98 true+

40 false+

70% PPV

97 true+

0.8 false+

99.1% PPV

PPV Depends on Positivity

Outcomes per 100,000 tested

Assuming 99% sensitivity; 98% specificity; simplified algorithm -- consecutive HIV+ tests only.
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Challenges Operationalizing Diagnosis Guidance

Current guidance on choosing 2-test vs 3-
test strategy:

▪ Countries find it difficult adhering to WHO’s 
guidance.

▪ Should reflect positivity amongst tested population 
(not national prevalence).

▪ Requires clarification in 2019 HTS GL revision.

Typically national HIV prevalence has been 
used as proxy for positivity among 
testers to select 2-test or 3-test strategy.
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• More accurate HIV+ diagnoses
• Increases ‘inconclusive’ results: 

A1+/A2+/A3- ruled inconclusive… but most 
will be confirmed negative at day 14 (a good 
thing, otherwise, they would go on ART).

• Important for treat all and rapid initiation 

• Cost-effective overall
• Without even considering cost of 

misdiagnosis and unnecessary ART 
initiation 

• HTS programme costs are comparable 
– see Malawi example

• Incremental cost of 3-test vs. 2-test 
algorithm <2.5% for positivity below 5%.

• But efforts to minimize costs are needed, by 
having good coordination and exploring 
ways to reduce cost of delivering first test

• Need to consider ways to ease 
implementation 

• Greater expansion of test for triage and HIV 
self-testing.

Estimates and projections for HIV rapid test kit usage 

(2000-2025), Malawi, and implications for HIV testing

Source: WHO GL 2019; WHO/UNAIDS/Malawi Department of HIV/AIDS, 2019 derived from Maheu-Giroux M et al AIDS 2019. DOI: 10.1097/QAD.0000000000002386. 

Implications for moving to the 

WHO standard HIV testing strategy?



Performance: Sensitivity and specificity is comparable, but a 
substantially higher number of indeterminate results with 
an algorithm containing WB (nearly half were among HIV+). 
Programmatic outcomes: Significantly longer time to 
diagnosis, higher loss to follow-up, and lower linkage to care 
with algorithms containing WB. 
Values and preferences: Generally both clients and provider 
favor algorithms without WB.
Feasibility: Difficult to implement treat all, rapid ART 
initiation and offer prevention (PrEP) to those at substantial 
HIV risk when utilizing a WB algorithm. Testing with a WB 
requires more skilled staff and infrastructure.
Resources use: More resources required for WB-based 
testing, all studies reported RDT to be substantially less 
costly than WB-based testing. One programme that stopped 
WB-based algorithms reported cost savings. 
Equity: Moving away from WB likely to improve equity and 
uptake among people with HIV who do not know their 
status

#2. NEW RECOMMENDATION



Demand creation for reaching undiagnosed PLHIV

• Must be focused. Can be critical for increasing
uptake of HTS and linkage to ART and other HIV 
prevention for those currently being missed. 

• 86 RCTs included in the review across diverse 
populations and settings

• Interventions included: mobilization, 
incentives, digital, targeted and tailored and 
messaging/counselling

• So what works? 

#3. NEW GOOD PRACTICE STATEMENT 



How to deliver HTS demand creation?

Peer-led demand creation (moderate quality
evidence)

• peer-delivered, participatory and community-led 

approaches, such as using peer educators, community 

groups and faith-based programmes increase HTS 

uptake;

• Important to focus on priority populations

Digital platforms and videos (moderate quality
evidence)

• 10-fold increase in HTS uptake with short videos

• Can be considered or adapted based on population 

and setting 

• Costs can be high, but crowd sourcing and 

community-engagement can increase affordability

• May increase efficiency and save health worker time –

or be useful for approaches like HIVST

• Social media and web-based tools limited, but 

promising esp young people and key populations

#3. NEW GOOD PRACTICE STATEMENT 

Experience from FHI360 in Viet Nam (March 2016 to 

January 2019)

• Using online platforms, peer outreach workers 

counselled 6367 online users, of 76%(4879) tested. 

• 75% of those contacted had never been in contact 

with a peer or outreach worker and 1/3 self-assessed 

as being at substantial risk for HIV. 

• Overall, 431 (10%) individuals were diagnosed with 

HIV. This HIV positivity is higher than among key 

populations seeking testing through other referrals 

(10% versus 6%).



Effective ways to create demand for HTS?

Key approaches supported by evidence

1. advertisement of specific HTS attributes 
(especially testing via workplace); 

2. brief key messages; 

3. messages encouraging testing during couples 
counselling (including partner services and 
provider-assisted referral); 

4. messages related to risk reduction and economic 
empowerment, particularly for people who inject 
drugs; 

5. motivational messages. 

#3. NEW GOOD PRACTICE STATEMENT 

Approaches that may be less effective: 

1. personal invitation letters (alone);

2. individualized content messaging;

3. counselling focused on building relationship 

between the client and counsellor;

4. general text messages, such as SMS.

Special considerations if thinking about incentives: 
• Can improve uptake, but effect on linkage uncertain. 
• Issues of sustainability, equity and resource use need to be addressed and its benefits and risks carefully 

weighed when considering financial incentives for demand creation.



What about counselling messages? 
Testing, prevention and treatment have evolved - its time for counselling to change 

Pre-test information messages Post-test counselling core package

Tailored based on status, but core messages 
which are 

• clear and concise

• Include referral and offer of rapid ART 
initiation

• Discussion of partner services 

• additional linkages to HIV prevention, care, 
support and other relevant services 

Pre-test counselling is not recommended as 

part of HIV testing services. 

Evidence on what works:

• Shorter counselling messages has as much 

effect on HTS uptake as longer counselling. 

• General and motivational messages increase 

uptake 

• Shorter is more feasible

#4. UPDATED GOOD PRACTICE STATEMENT 

Big gap for pre test and post test messages 

• We Implementation gaps – most messages did not explain benefits that people on ART 

and virally suppressed will not transmit HIV to their partners 

• Communicating this message is key to all messaging and needs to be disseminated



Gaps in HIV and syphilis screening 
during pregnancy

UNAIDS Global Plan, 2016; Wijesooriya NS, 

Lancet 2016;  Johnson LF, JAIDS 2012.

MTCT 

HIV Syphilis

930,000

11%

150,000
New infections (2015)

102,000
Congenital infections (2012)

1.4 M

2-23%

Syphilis is the 2nd leading

cause of still birth globally

#5&6. UPDATED GUIDANCE HTS IN ANC



Differences in coverage of testing for HIV and syphilis in pregnant women visiting ANC in 10 countries, 2016–2018

Syphilis testing coverage

considerably low coverage

than HIV

Introducing dual HIV/syphilis 

rapid tests as first test in ANC is

cost-savings in both high and low

HIV burden settings

Can help close the gap!

#5&6. UPDATED GUIDANCE HTS IN ANC



Key evidence

• Cost-savings in high and low HIV burden settings

• Dual HIV/syphilis RDT can be first test for ANC

• Important to ensure integrated services for 
maximum impact

• Not for retesting women on ART or diagnosed with
syphilis during pregnancy

UPDATED GUIDANCE#5&6. UPDATED GUIDANCE HTS IN ANC



MTCT rates for HIV are underestimated due to acute maternal infections

CHRONIC

ACUTE & 

MISSED

33% 45%

Njuguna IN, AIDS Patient Care and STDs 2016.

78%

Attend 

ANC
HIV test

Pregnancy PostpartumPre-conception

+ =

#5&6. UPDATED GUIDANCE HTS IN ANC



Previous 2015 WHO HTS Guidance on maternal retesting

Labor

Pregnancy

3rd

trimester

Postpartum

Retesting criteria Concentrated 

epidemic

Generalized 

epidemic

3rd trimester, labor, or 

postpartum ✓

Serodiscordant couple ✓

Member of key population ✓

#5&6. UPDATED GUIDANCE HTS IN ANC



Recommended time points for 
HIV retesting for pregnant and postpartum women

Setting

Time points

Early in pregnancy
(first antenatal care visit)

Late in pregnancy

(third trimester ANC visit)

1 additional postpartum retest 
(14 weeks, six-month or nine-months 

post-partum)

High HIV burden settings All All Can be considered for those at 

ongoing high risk 

Low HIV burden settings All pregnant women as 

part of EMTCT, 

otherwise focused on 

those at high  ongoing 

risk

Can be considered for 

those at high ongoing 

risk

Can be considered for those at 

high ongoing risk

Among key population 

groups and their 

partners

All settings All settings All settings 

#5&6. UPDATED GUIDANCE HTS IN ANC



1. Contraceptive choice 
(options)

2. HTS

3. PrEP

4. Partner services

5. STI services

How can we operationalize the new HTS guidelines 
to address the 5 post-ECHO objectives? 



Key evidence from WHO GL showed (SNA): 

• may increase HIV diagnoses and identify additional 
people with HIV 

• may increase the acceptability of HIV partner services 

• feasible to implement 

• can be an efficient use of resources when they focus on 
people with high ongoing HIV risk 

• seldom result in social harm or adverse events. 

7. NEW RECOMMENDATION (conditional)

Social network-based approaches can be offered as an 

approach to HIV testing for key populations as part of a 

comprehensive package of care and prevention 

(conditional recommendation, very low-quality evidence). 

What are social network-based HTS approaches?

• Sexual

• Drug injecting

• Social contacts

• HIV+ or HIV –

• Key populations



WHO recommendations on HIV self-testing

• Safe and accurate

• Highly acceptable

• Increased access 

• Increased uptake and frequency of 

HIV testing among those at high 

risk and who may not test 

otherwise 

• Comparable linkage and HIV+

• Empowering  

• Can be affordable and Cost-

effective when focused 

Source: WHO 2016

Key evidence showed HIVST is: WHO recommendation: 

HIV self-testing should be 

offered as an approach to 

HIV testing services

(strong recommendation, 

moderate quality evidence)

• Providing HIVST service delivery and support options is desirable.
• Communities need to be engaged in developing and adapting HIVST models.
• HIVST does not provide a definitive HIV-positive diagnosis. Individuals with a reactive test 

result must receive further testing from a trained tester using the national testing 
algorithm.

NEW remarks

8. UPDATED RECOMMENDATION (strong) 



Many HIVST 
distribution 

models work well 
depending on 
context and 
population

8. UPDATED RECOMMENDATION (strong) 



Post-HIVST linkage not significantly different, but  
linkage support likely helps

Overall linkage to care post-HIVST 
compared with standard testing

Linkage to care post-HIVST with support 
intervention compared with standard testing

8. UPDATED RECOMMENDATION (strong) 



Access the full 
guidelines on the 
WHO HTS APP!

• Search ‘WHO HTS Info’ wherever you
get Apps

• Notifications when new content is
available

• Search, save, send

• Country HTS data in one place w/ 
guidelines

• Language updates: French on the 
way!

• Available online and off

• Videos coming for 2020



Thank you to all the people and 
communities who are making a difference!

@WHO – follow the campaign and read their stories #MaketheDifference
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