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FOREWORD

As we enter the third decade of widespread delivery of HIV services across the world, the global
AIDS response continues to make steady progress in saving lives and reducing the number of
people infected with HIV.

These consolidated guidelines on preventing and treating HIV infection bring together a series
of recommendations to promote the highest quality, person-centred delivery of care for people
living with and affected by HIV. The proposed tools and approaches correspond to the best
available standard of care for low-and middle-income countries, as well as for high-income
countries — erasing any differences in the standards of care based on where a person lives.

HIV still causes too many avoidable deaths, but by providing the right health services in a timely
manner, we can avoid the worst consequences of the virus. The recommendations in these
guidelines aim to reduce the number of people dying from HIV and, when fully implemented,
will help us to reach our goals of reducing global HIV deaths to less than 200,000 by 2030.

For most people living with HIV, it is a chronic, lifelong condition. Evidence and lived
experience have shown that with the right support, people are able to manage their own
health according to what works best in their lives.

The service delivery approaches put forward in these guidelines aim to promote self-management
for the majority of people living with or affected by HIV. This includes an expanded range of
options for diagnosing, preventing, and treating HIV that are delivered and monitored in the
community.

It is only by supporting people living with HIV, and the communities they belong to, that the
world can hope to end AIDS as a public health threat.

I hope you will join me in promoting these important new guidelines and support WHQ's
efforts to help countries move towards ending AIDS by 2030.

Dr Tedros Adhanom Ghebreyesus
Director-General
World Health Organization
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EXECUTIVE SUMMARY

These guidelines provide guidance on the diagnosis of HIV infection, the care of people living
with HIV and the use of antiretroviral (ARV) drugs for treating and preventing HIV infection.
They are structured along the continuum of HIV testing, prevention, treatment and care.

This edition updates the 2016 WHO consolidated guidelines, including updates and guidelines
produced since.

The new UNAIDS 2025 targets place people living with HIV and communities at risk at the
centre of the response and call for 95% of all people living with HIV knowing their HIV status,
95% who know their HIV-positive status initiating treatment and 95% of those receiving
treatment having suppressed viral loads. They set clear targets for removing the societal

and legal barriers to accessing services and emphasize the importance of integrating the

HIV response with efforts to achieve universal health coverage as part of the Sustainable
Development Goals.

Several significant developments have occurred in HIV since the last consolidated guidelines
were published in 2016. These include the introduction of dolutegravir, self-testing, scaling
up of viral load and infant testing and new options for tuberculosis (TB) preventive therapy
and for post-exposure prophylaxis. Advanced HIV disease has been recognized as a persistent
challenge to reducing mortality, and differentiated approaches to service delivery have
demonstrated benefit in supporting the delivery of effective quality care. New point-of-care
viral load testing technologies offer further potential to expand this approach.

In prevention, clinical trial results have strongly confirmed the efficacy of the ARV drug
tenofovir disoproxil fumarate alone or in combination with emtricitabine for use as pre-
exposure prophylaxis (PrEP) to prevent HIV transmission in a wide variety of settings and
populations. WHO recommends the dapivirine vaginal ring as a new choice for HIV prevention
for women at substantial risk of HIV infection. For post-exposure prophylaxis, a two-drug
regimen is effective, but a three-drug regimen of tenofovir disoproxil fumarate, lamivudine
(or emtricitabine) and dolutegravir is preferred.

As countries continue to expand antiretroviral therapy (ART) coverage, ART initiation should
follow the overarching principles of providing people-centred care. Rapid ART initiation
should be offered to people living with HIV following a confirmed HIV diagnosis and clinical
assessment, and ART initiation should be offered on the same day to people who are ready
to start.

Implementing all the recommendations in these guidelines will have important implications
for programme priority setting, funding and service delivery. As in 2016, service delivery
guidance is included to help countries in implementing new approaches and strengthening
the treatment cascade. Importantly, this guidance emphasizes the need for differentiated
approaches to care for people who are established on ART, such as reducing the frequency
of clinic visits and implementing community ART distribution. Such efficiencies are essential
to reduce the burden on people receiving treatment and on health facilities. This guidance
also provides recommendations for starting ART outside health facilities and tracing and
reengagement in care.
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These guidelines were revised in accordance with procedures established by the WHO Guideline
Review Committee. Similar to the past, new clinical and operational recommendations in the
guidelines are based on the GRADE (Grading of Recommendations Assessment, Development
and Evaluation) approach to reviewing evidence; expert consultations and country case studies
have all strongly informed these guidelines. The guideline development process has also
identified key gaps in knowledge that will help to guide HIV research.

The primary audience for these guidelines is national HIV programme managers in low- and
middle-income countries. The guidelines will also be a useful resource for clinicians and other
health-care providers, especially those working in primary care services that are the first
point of contact for recipients of care. The guidelines will also be of interest to national HIV
treatment advisory boards, national HIV and TB programme managers, community- and faith-
based organizations and international and bilateral agencies and organizations that provide
technical and financial support to HIV programmes in resource-limited settings.

The guidelines will also be of value to people living with HIV, communities and civil society
organizations, which will need to be engaged meaningfully to support their successful
implementation.

COVID-19 has put the world even further behind its efforts to end the HIV epidemic as a
public health threat by 2030. COVID-19 has affected services for HIV, viral hepatitis, sexually
transmitted infections and harm reduction, with many countries reporting disruption in HIV
services at the height of the pandemic. The full impact of COVID-19 will become apparent as
additional clinical, epidemiological and psychosocial data become available.

The 2021 consolidated HIV guidelines represent an important step towards achieving universal
access to ARV drugs for treating and preventing HIV — and the ultimate goal of ending the HIV
epidemic as a major public health threat by 2030.



SUMMARY RECOMMENDATIONS

Summary of recommendations

The following table presents all recommendations and good practice statements included
in these guidelines.

The W symbol represents recommendations or good practice statements developed between
2020 and 2021.

7 Chapter 2: HIV testing and diagnosis

2.4. HIV testing service delivery approaches
2.4.1 Facility-based HIV testing services
High-HIV-burden settings

HIV testing should be offered to all populations and in all services (for example, services for sexually transmitted
infections, hepatitis, TB, children under five, immunization, malnutrition, antenatal care and all services for key
populations) as an efficient and effective way to identify people with HIV.

Low-HIV-burden settings

HIV testing should be offered for:

e adults, adolescents or children who present in clinical settings with signs and symptoms or medical conditions that
could indicate HIV infection, including TB, viral hepatitis and sexually transmitted infections;

e HIV-exposed children and symptomatic infants and children;
e key populations and their partners; and
e all pregnant women.

2.4.2 Facility-based HIV testing services for infants and children

High-HIV-burden settings

In settings with a high burden of HIV infection, infants and children with unknown HIV status who are admitted for
inpatient care or attending malnutrition clinics should be routinely tested for HIV (strong recommendation, low-
certainty evidence).

High-HIV-burden settings

In settings with a high burden of HIV infection, infants and children with unknown HIV status should be offered HIV
testing in outpatient or immunization clinics (conditional recommendation, low-certainty evidence).

Good practice statement

In all settings, the biological children of a parent living with HIV (or who may have died from HIV) should be routinely
offered HIV testing services and, if found to be either infected or at high risk of infection through breastfeeding, should
be linked to services for treatment or prevention and offered a broader package of voluntary provider-assisted referral.

2.4.3 Community-based HIV testing services

High-HIV-burden settings

Community-based HIV testing services are recommended, with linkage to prevention, treatment and care services,
in addition to routine facility-based testing, for all populations, particularly key populations (strong recommendation,
low-certainty evidence).
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Chapter 2: HIV testing and diagnosis (continued)

High-HIV-burden settings

Community-based HIV testing services are recommended for key populations, with linkage to prevention, treatment
and care services, in addition to routine facility-based testing (strong recommendation, low-certainty evidence).

2.4.4 HIV self-testing

HIV self-testing should be offered as an approach to HIV testing (strong recommendation, moderate-certainty
evidence).

Remarks

e Providing HIV self-testing service delivery and support options is desirable.

e Communities need to be engaged in developing and adapting HIV self-testing models.

e HIV self-testing 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.

2.4.5 HIV partner services

Provider-assisted referral should be offered to people with HIV as part of a comprehensive package of testing and care
(strong recommendation, moderate-certainty evidence).

Social network—based approaches can be offered as an HIV testing approach for key populations as part of a
comprehensive package of care and prevention (conditional recommendation, very-low-certainty evidence).

Good practice statement

In all settings, biological children with a parent living with HIV (or who may have died from HIV) should be routinely
offered HIV testing services and, if found to be either infected or at high risk of infection through breastfeeding, should
be linked to services for treatment or prevention and offered a broader package of voluntary provider-assisted referral.

Note: Partner services include partner notification, contact tracing, index testing and family-based index case testing
for reaching the partners of people living with HIV. These guidelines define partner services as encompassing a range of
partner services packages and approaches, including social network—based approaches.

2.6.7 Priority populations

Infants and children

Addition of nucleic acid testing (NAT) at birth to existing early infant diagnosis testing approaches can be considered
to identify HIV infection among HIV-exposed infants (conditional recommendation, low-certainty evidence).

In settings with a high burden of HIV infection, infants and children with unknown HIV status who are admitted for
inpatient care or attending malnutrition clinics should be routinely tested for HIV (strong recommendation, low-
certainty evidence).

In settings with a high burden of HIV infection, infants and children with unknown HIV status should be offered HIV
testing in outpatient or immunization clinics (conditional recommendation, low-certainty evidence).

Point-of-care nucleic acid testing should be used to diagnose HIV among infants and children younger than 18 months
of age (strong recommendation, high-certainty evidence).

Rapid diagnostic tests for HIV serology can be used to assess HIV exposure among infants younger than four months
of age. HIV-exposure status among infants and children 4-18 months of age should therefore be ascertained by HIV
serological testing the mother (conditional recommendation, low-certainty evidence).

Rapid diagnostic tests for HIV serology can be used to diagnose HIV infection among children older than 18 months
following the national testing strategy (strong recommendation, moderate-certainty evidence).

An indeterminate range of viral copy equivalents should be used to improve the accuracy of all nucleic acid—based
early infant diagnosis assays (strong recommendation, moderate-certainty evidence).
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Chapter 2: HIV testing and diagnosis (continued)
G

ood practice statements

National regulatory agencies are encouraged not to delay the adoption of point-of-care early infant diagnosis by
conducting further evaluations but instead to adopt a rapid and streamlined registration and national approval process
for immediate implementation.

In all settings, biological children with a parent living with HIV (or who may have died of HIV) should be routinely
offered HIV testing services and, if found to be either infected or at high risk of infection through breastfeeding, should
be linked to services for treatment or prevention and offered a broader package of voluntary provider-assisted referral.

Adolescents

HIV testing services, with linkages to prevention, treatment and care, are recommended for adolescents from key
populations (strong recommendation, very-low-certainty evidence).

Adolescents should be counselled about the potential benefits and risks of disclosing their HIV-positive status and
empowered and supported to determine whether, when, how and to whom to disclose (conditional recommendation,
very-low-certainty evidence).

Settings with a high burden of HIV infection
In settings with a high burden of HIV infection, HIV testing services, with linkage to prevention, treatment and care,
are recommended for all adolescents (strong recommendation, very-low-certainty evidence).

Settings with a low burden of HIV infection
HIV testing services, with linkage to prevention, treatment and care, should be accessible to adolescents in low and
concentrated epidemics? (conditional recommendation, very-low-certainty evidence).

*Now referred to as settings with a low burden of HIV infection.

Good practice statement

Governments should revisit age-of-consent policies, considering the need to uphold adolescents’ rights to make
choices about their own health and well-being (with consideration for different levels of maturity and understanding).

Infants and children

HIV testing services should be routinely offered to all key populations both in the community and in facility-based
settings. Community-based HIV testing, with linkage to prevention, treatment and care, should be offered, in addition
to routinely offering testing in facilities, for key populations in all settings (strong recommendation, low-certainty
evidence).

Social network—based approaches can be offered as an HIV testing approach for key populations as part of a
comprehensive package of care and prevention (conditional recommendation, very-low-certainty evidence).

Pregnant women, couples and partners

All pregnant women should be tested for HIV, syphilis and hepatitis B surface antigen (HBsAg)? at least once and as
early as possible (syphilis: strong recommendation, moderate-certainty evidence; HBsAg: strong recommendation,
low-certainty evidence).

Dual HIV and syphilis rapid diagnostic tests can be the first test in HIV testing strategies and algorithms in antenatal
care.

2Particularly in settings with a 2% HBsAg seroprevalence in the general population.

Provider-assisted referral should be offered to all people with HIV as part of a voluntary comprehensive package of
testing and care (strong recommendation, moderate-certainty evidence).

Couples and partners should be offered voluntary HIV testing services with support for mutual disclosure (strong
recommendation, low-certainty evidence).
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Chapter 2: HIV testing and diagnosis (continued)

Women who disclose any form of violence by an intimate partner (or other family member) or sexual assault by any
perpetrator should be offered immediate support. Health-care providers should, as a minimum, offer first-line support
when women disclose violence. If health-care providers are unable to provide first-line support, they should ensure
that someone else (within their health-care setting or another that is easily accessible) is immediately available to do
so (strong recommendation, indirect evidence).

Health-care providers should ask about exposure to intimate partner violence when assessing conditions that may
be caused or complicated by intimate partner violence, to improve diagnosis and identification and subsequent care
(strong recommendation, indlirect evidence).

Good practice statement

Mandatory or coercive testing is never warranted. In consultation with the client, the provider should assess the risk
of harm, the most appropriate approach for couple and partner testing, including more supportive options such as
provider assistance, and situations that make couple or partner testing inadvisable.

2.6. Strategies to make HIV testing services accessible

Task sharing

Lay providers who are trained and supervised to use rapid diagnostic tests can independently conduct safe and
effective HIV testing services (strong recommendation, moderate-certainty evidence).

2.7. Maintaining the accuracy and reliability of HIV diagnosis

Western blotting

Western blotting and line immunoassays should not be used in national HIV testing strategies and algorithms (strong
recommendation, low-certainty evidence).

HIV testing strategy and algorithm

WHO recommends that all HIV testing algorithms achieve at least 99% positive predictive value and use a combination
of tests with =99% sensitivity and =98% specificity.

The first test in an HIV testing strategy and algorithm should have the highest sensitivity, followed by a second and
third test of the highest specificity.

Countries should consider moving to a three-test strategy as HIV positivity within national HIV testing service
programmes falls below 5% — meaning all people presenting for HIV testing services should have three consecutive
reactive test results in order to receive an HIV-positive diagnosis.

Dual HIV/syphilis rapid diagnostic tests can be the first test in HIV testing strategies and algorithms in antenatal care.

WHO suggests using a testing strategy for HIV diagnosis that is suitable for HIV diagnosis during surveillance and
routinely returning HIV test results to participants.




Summary recommendations

Chapter 2: HIV testing and diagnosis (continued)

Retesting prior to ART initiation

All people newly diagnosed with HIV should be retested to verify their HIV status prior to starting ART, using the same
testing strategy and algorithm as the original diagnosis.

Retesting among people with HIV who already know their status, including those on treatment, is not recommended
as it can provide incorrect results if the person with HIV is on ART.

2.8. HIV diagnosis among infants and children

2.8.1 Timing of virological testing

The addition of nucleic acid testing (NAT) at birth to existing early infant diagnosis testing approaches can be
considered to identify HIV infection in HIV-exposed infants (conditional recommendation, low-certainty evidence).

2.8.3 Technologies to use for infant testing w

Point-of-care nucleic acid testing should be used to diagnose HIV among infants and children younger than 18 months
of age (strong recommendation, high-certainty evidence).

2.8.4 Rapid diagnostic tests for HIV serology

Rapid diagnostic tests for HIV serology can be used to assess HIV exposure among infants younger than four months
of age. HIV-exposure status among infants and children four to 18 months of age should therefore be ascertained by
undertaking HIV serological testing in the mother (conditional recommendation, low-certainty evidence).

Rapid diagnostic tests for HIV serology can be used to diagnose HIV infection among children older than 18 months
following the national testing strategy (strong recommendation, moderate-certainty evidence).

2.8.5 Minimizing false-positive results by introducing an indeterminate range for infant diagnosis when
using NAT

An indeterminate range? of viral copy equivalents should be used to improve the accuracy of all nucleic acid—based
early infant diagnosis assays (strong recommendation, moderate-certainty evidence).

?Indeterminate range: a range of viral copy equivalents that would be too low to be accurately diagnosed as HIV infected. The
indeterminate range suggested is currently estimated to be approximately equivalent to a cycle threshold of 33 on the Roche
COBAS® Ampliprep/COBAS® TagMan® HIV-1 Qualitative Test v2.0 assay.
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Q

3.2 Pre-exposure prophylaxis for preventing the acquisition of HIV

3.2.1 Oral pre-exposure prophylaxis for preventing the acquisition of HIV

Oral pre-exposure prophylaxis (PrEP) containing TDF should be offered as an additional prevention choice for people
at substantial risk of HIV infection? as part of combination HIV prevention approaches (strong recommendation, high-
certainty evidence).

2See Box 3.2 for reflections on the definition of substantial risk of HIV infection.

3.2.2 PrEP using the dapivirine vaginal ring ) ¢

The dapivirine vaginal ring may be offered as an additional prevention choice for women? at substantial risk of HIV
infection as part of combination prevention approaches (conditional recommendation, moderate-certainty evidence).

2For the recommendation on the dapivirine vaginal ring, the term women applies to cisgender women, meaning women
assigned female at birth. There is no research at this time to support the dapivirine vaginal ring for other populations.

3.3 Post-exposure prophylaxis

Overall

An HIV post-exposure prophylaxis (PEP) regimen with two ARV drugs is effective, but three drugs are preferred
(conditional recommendation, low-certainty evidence).

Adults and adolescents

TDF + 3TC (or FTC) is recommended as the preferred backbone regimen for HIV PEP (strong recommendation, low-
certainty evidence).

DTG is recommended as the preferred third drug for HIV PEP (strong recommendation, low-certainty evidence).

When available, ATV/r, DRV/r, LPV/r and RAL may be considered as alternative third drug options for PEP (conditional
recommendation, low-certainty evidence).

Children®

AZT + 3TC is recommended as the preferred backbone regimen for HIV PEP for children 10 years and younger. ABC +
3TC or TDF + 3TC (or FTC) can be considered as alternative regimens (strong recommendation, low-certainty evidence).

DTG is recommended as the preferred third drug for HIV PEP with approved DTG dosing (strong recommendation, low-
certainty evidence).

When available, ATV/r, DRV/r, LPV/r and RAL may be considered as alternative third drug options for PEP (conditional
recommendation, low-certainty evidence).

“The choice of ARV drugs for children will depend on the availability of approved dosing and age-appropriate formulations
for children.
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3.4 Infant prophylaxis

Good practice statement

ART should be initiated urgently among all pregnant and breastfeeding women living with HIV, even if they are
identified late in pregnancy or postpartum, because the most effective way to prevent HIV vertical transmission is to
reduce maternal viral load.?

2Whenever possible, all efforts should be made to identify HIV-infected pregnant women early enough to avoid the need for
enhanced prophylaxis.

Infants born to mothers with HIV who are at high risk of acquiring HIVb should receive dual prophylaxis with daily AZT
and NVP for the first six weeks of life, whether they are breastfed or formula fed (strong recommendation, moderate-
certainty evidence).

Breastfed infants who are at high risk of acquiring HIV®, including those first identified as exposed to HIV during
the postpartum period, should continue infant prophylaxis for an additional six weeks (total of 12 weeks of infant
prophylaxis) using either AZT and NVP or NVP alone (conditional recommendation, low-certainty evidence).

"High-risk infants are defined as those:
e born to women with established HIV infection who have received less than four weeks of ART at the time of delivery; or
¢ born to women with established HIV infection with viral load >1000 copies/mL in the four weeks before delivery, if viral
load is available; or
e born to women with incident HIV infection during pregnancy or breastfeeding; or
e born to women identified for the first time during the postpartum period, with or without a negative HIV test prenatally.

Infants of mothers who are receiving ART and are breastfeeding should receive six weeks of infant prophylaxis with
daily NVP. If infants are receiving replacement feeding, they should be given four to six weeks of infant prophylaxis
with daily NVP (or twice-daily AZT) (strong recommendation, moderate-certainty evidence for breastfeeding infants;
strong recommendation, low-certainty evidence for infants receiving only replacement feeding).
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4.4 When to start ART

All populations

ART should be initiated for all people living with HIV regardless of WHO clinical stage and at any CD4 cell count.

e Adults (strong recommendation, moderate-certainty evidence)

e Pregnant and breastfeeding women (strong recommendation, moderate-certainty evidence)

e Adolescents (conditional recommendation, low-certainty evidence)

e Children living with HIV one year old to less than 10 years old (conditional recommendation, low-certainty evidence)
e Infants diagnosed in the first year of life (strong recommendation, moderate-certainty evidence)

4.5 Timing of ART
4.5.1 Rapid ART initiation

Rapid ART initiation® should be offered to all people living with HIV following a confirmed HIV diagnosis and clinical
assessment (strong recommendation: high-certainty evidence for adults and adolescents; low-certainty evidence for
children).

2Rapid initiation is defined as within seven days from the day of HIV diagnosis; people with advanced HIV disease should be
given priority for assessment and initiation.

ART initiation should be offered on the same day to people who are ready to start (strong recommendation: high-
certainty evidence for adults and adolescents; low-certainty evidence for children).

Good practice statement

ART initiation should follow the overarching principles of providing people-centred care. People-centred care should be
focused and organized around the health needs, preferences and expectations of people and communities, upholding
individual dignity and respect, especially for vulnerable populations, and should promote engaging and supporting
people and families to play an active role in their own care by informed decision-making. People should be encouraged
but not coerced to start ART immediately and should be supported in making an informed choice regarding when to
start ART and what ARV drug regimen to use.

4.5.2 Timing of ART for adults, adolescents and children being treated for HIV-associated TB *

ART should be started as soon as possible within two weeks of initiating TB treatment, regardless of CD4 cell count,
among people living with HIV.?

Adults and adolescents (strong recommendation, low- to moderate-certainty evidence)

Children and infants (strong recommendation, very-low-certainty evidence)

2Except when signs and symptoms of meningitis are present.

4.5.3 Timing of ART for people living with HIV and cryptococcal meningitis

Immediate ART initiation is not recommended for adults, adolescents and children living with HIV who have
cryptococcal meningitis because of the risk of increased mortality and should be deferred by 4—6 weeks from the
initiation of antifungal treatment (strong recommendation, low-certainty evidence for adults and very-low-certainty
evidence for children and adolescents).

4.5.4 Timing of ART for people living with HIV and histoplasmosis w

ART should be initiated as soon as possible among people with disseminated histoplasmosis for whom central nervous
system involvement is not suspected or proven (conditional recommendation, very-low-certainty evidence).
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4.6 What to start

4.6.1 First-line ART

Preferred regimen

1. DTG in combination with an NRTI backbone is recommended as the preferred first-line regimen for people living
with HIV initiating ART.?

e Adults and adolescents (strong recommendation, moderate-certainty evidence)
¢ Infants and children with approved DTG dosing® (conditional recommendation, low-certainty evidence)

2In settings or populations in which DTG is not accessible or unsuitable because of toxicity and national levels of pretreatment
HIV drug resistance are =10%, Pl/r-based ARV drugs should be used in first-line ART. The choice of PI/r will depend on the
programmatic characteristics. Alternatively, and if feasible, HIV drug resistance testing can be considered to guide the
selection of first-line ART regimen (see Section 4.9 and Table 4.3).

®As of July 2021, the United States Food and Drug Administration and the European Medicines Agency have approved DTG for
infants and children older than four weeks and weighing at least 3 kg.

Alternative regimen (adults and adolescents)

2. EFV at low dose (400 mg) in combination with an NRTI backbone is recommended as the alternative first-line
regimen for adults and adolescents living with HIV initiating ART? (strong recommendation, moderate-certainty
evidence).

?In settings in which pretreatment HIV drug resistance to NNRTIs is =10%, EFV-based ART should be avoided. EFV should also
be avoided for people initiating or reinitiating first-line regimens with previous ARV drug exposure, regardless of the national
prevalence of pretreatment drug resistance. See section 4.9 on HIV drug resistance considerations, Table 4.3 and Fig. 4.3.

Preferred regimen (neonates)

3. An RAL-based regimen may be recommended as the preferred first-line regimen for neonates (conditional
recommendation, very-low-certainty evidence).

4.6.2 Second-line ART

Non-DTG-based regimens

DTG in combination with an optimized nucleoside reverse-transcriptase inhibitor backbone may be recommended as a
preferred second-line regimen for people living with HIV for whom non-DTG-based regimens are failing.

e Adults and adolescents (conditional recommendation, moderate-certainty evidence)
e Children with approved DTG dosing (conditional recommendation, low-certainty evidence)

DTG-based regimens

Boosted protease inhibitors in combination with an optimized nucleoside reverse-transcriptase inhibitor backbone are
recommended as a preferred second-line regimen for people living with HIV for whom DTG-based regimens are failing
(strong recommendation, moderate-certainty evidence).

4.6.3 Third-line ART

National programmes should develop policies for third-line ART (conditional recommendation, low-certainty evidence).

Third-line regimens should include new drugs with minimal risk of cross-resistance to previously used regimens, such
as INSTIs and second-generation NNRTIs and Pls (conditional recommendation, low-certainty evidence).

People receiving a failing second-line regimen with no new ARV drug options should continue with a tolerated regimen
(conditional recommendation, very low-certainty evidence).
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4.7 Monitoring the response to ART

Preferred monitoring approach

Viral load is recommended as the preferred monitoring approach to diagnose and confirm treatment failure?
(strong recommendation, low-certainty evidence).

2Plasma specimens are preferred for viral load testing. Dried blood spot specimens are recommended in settings in which
logistical, infrastructural or operational barriers prevent routine viral load monitoring using plasma specimens.

Point-of-care viral load testing may be used to monitor treatment among people living with HIV receiving *
ART® (conditional recommendation, moderate-certainty evidence).

PSee section 4.7 on using point-of-care viral load testing.

Timing of treatment monitoring w

Routine viral load monitoring can be carried out by six months, at 12 months and then every 12 months
thereafter if the person is established on ART to synchronize with routine monitoring and evaluation reporting
(conditional recommendation, very-low-certainty evidence).

See Fig. 4.2 for an updated treatment monitoring algorithm.

Role of CD4 cell count monitoring

In settings in which routine viral load monitoring is available, CD4 cell count* monitoring can be stopped for individuals
who are established on ART® (conditional recommendation, low-certainty evidence).

2The timing and use of CD4 remains the same as in the 2016 WHO consolidated guidelines.
bBeing established on ART includes suppressed viral loads (see section 7.3).

In settings where viral load is not routinely available

If viral load testing is not routinely available, CD4 count and clinical monitoring should be used to diagnose treatment
failure (strong recommendation, moderate-certainty evidence).

Use of dried blood spot specimens

Dried blood spot specimens using venous or capillary whole blood can be used to determine HIV viral load. A threshold
of 1000 copies/mL can be used to determine virological failure when using dried blood spot samples, as defined for
testing in plasma? (conditional recommendation, low-certainty evidence).

2Plasma specimens are preferred for viral load testing. Dried blood spot specimens are recommended in settings in which
logistical, infrastructural or operational barriers prevent routine viral load monitoring using plasma specimens.

4.9 ARV drug resistance

For people initiating first-line ART with pretreatment HIV drug resistance to NNRTIs, a NNRTI-containing regimen
should be avoided (conditional recommendation, low-certainty evidence).

Consensus statement

In countries in which the prevalence of pretreatment HIV drug resistance to NNRTIs among people initiating first-line
ART is equal to or greater than 10%, NNRTI-based ART should be avoided.
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5.3 Providing a package of care

A package of interventions including screening, treatment and/or prophylaxis for major opportunistic infections,
rapid ART initiation and intensified adherence support interventions should be offered to everyone presenting with
advanced HIV disease (strong recommendation, moderate-certainty evidence).

5.4 Overview of clinical management of cryptococcal disease

A package of interventions including screening, treatment and/or prophylaxis for major opportunistic infections,
rapid ART initiation and intensified adherence support interventions should be offered to everyone presenting with
advanced HIV disease (strong recommendation, moderate-certainty evidence).

Diagnosis of cryptococcal meningitis

For adults, adolescents and children living with HIV suspected of having a first episode of cryptococcal meningitis,
prompt lumbar puncture with measurement of CSF opening pressure and rapid cryptococcal antigen assay is
recommended as the preferred diagnostic approach (strong recommendation, moderate-certainty evidence for adults
and adolescents).

The following diagnostic approaches are recommended, according to the context:

Settings with ready access to and no contraindication for lumbar puncture

1. If both access to a cryptococcal antigen assay (either lateral flow assay or latex agglutination assay) and rapid
results (less than 24 hours) are available: lumbar puncture with rapid CSF cryptococcal antigen assay is the preferred
diagnostic approach (strong recommendation, moderate-certainty evidence for adults and adolescents).

2. If access to a cryptococcal antigen assay is not available and/or rapid results are not available: lumbar puncture
with CSF India ink test examination is the preferred diagnostic approach (strong recommendation, moderate-certainty
evidence for adults and adolescents).

Settings without immediate access to lumbar puncture or when lumbar puncture is clinically
contraindicated such as significant coagulopathy or suspected space-occupying lesion based on focal
nervous system signs or recurrent seizures

1. If both access to a cryptococcal antigen assay and rapid results (less than 24 hours) are available: rapid serum,
plasma or whole-blood cryptococcal antigen assays are the preferred diagnostic approaches (strong recommendation,
moderate-certainty evidence for adults and adolescents).

2. If a cryptococcal antigen assay is not available and/or rapid access to results is not ensured: prompt referral for
further investigation and treatment as appropriate (strong recommendation, moderate-certainty evidence for adults
and adolescents).

Prevention and screening

Screening for cryptococcal antigen followed by pre-emptive antifungal therapy among cryptococcal antigen—positive
people to prevent the development of invasive cryptococcal disease are recommended before initiating or reinitiating
ART for adults and adolescents living with HIV who have a CD4 count <100 cells/mm? (strong recommendation,
moderate-certainty evidence).

This may be considered at a higher CD4 cell count threshold of <200 cells/mm? (conditional recommendation,
moderate-certainty evidence).
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All people living with HIV with a positive cryptococcal antigen result on screening should be carefully evaluated for
signs and symptoms of meningitis and undergo a lumbar puncture, if feasible, with CSF examination and India ink or
CSF cryptococcal antigen assay to exclude active cryptococcal disease. India ink has low sensitivity, and a negative
result on India ink should be confirmed by CSF cryptococcal antigen testing. When cryptococcal antigen screening is
not available, fluconazole primary prophylaxis should be given to adults and adolescents living with HIV who have a
CD4 count <100 cells/mm? (strong recommendation, moderate-certainty evidence).

This may be considered at a higher CD4 cell count threshold of <200 cells/mm? (conditional recommendation,
moderate-certainty evidence).

Treatment

The following is recommended as the preferred induction regimen.

For adults, adolescents and children, a short-course (one-week) induction regimen with amphotericin B deoxycholate
(1.0 mg/kg per day) and flucytosine (100 mg/kg per day, divided into four doses per day) is the preferred option for
treating cryptococcal meningitis among people living with HIV (strong recommendation, moderate-certainty evidence
for adults).

The following induction regimens are recommended as alternative options.

¢ Two weeks of fluconazole (1200 mg daily, 12 mg/kg per day for children and adolescents) + flucytosine (100 mg/kg
per day, divided into four doses per day) (strong recommendation, moderate-certainty evidence).

¢ Two weeks of amphotericin B deoxycholate (1.0 mg/kg per day) + fluconazole (1200 mg daily, 12 mg/kg per day for
children and adolescents up to a maximum of 800 mg daily) (strong recommendation, moderate-certainty evidence).

Consolidation

Fluconazole (400-800 mg daily for adults or 6-12 mg/kg per day for children and adolescents up to a maximum of
800 mg daily) is recommended for the consolidation phase (for eight weeks following the induction phase) (strong
recommendation, low-certainty evidence).

Maintenance (or secondary prophylaxis)
Fluconazole (200 mg daily for adults or 6 mg/kg per day for adolescents and children) is recommended for the
maintenance phase (strong recommendation, high-certainty evidence).

Using adjunctive systemic corticosteroids in treating cryptococcal meningitis

Routine use of adjunctive corticosteroid therapy during the induction phase is not recommended in treating adults,
adolescents and children who have HIV-associated cryptococcal meningitis (strong recommendation, high-certainty
evidence for adults and adolescents).

Timing of ART

Immediate ART initiation is not recommended among adults, adolescents and children living with HIV who have
cryptococcal meningitis because of the risk of increased mortality and should be deferred 4-6 weeks from the
initiation of antifungal treatment (strong recommendation, low-certainty evidence for adults).
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5.5 Overview of clinical management of histoplasmosis

Diagnosis of disseminated histoplasmosis among people living with HIV *

Among people living with HIV, disseminated histoplasmosis should be diagnosed by detecting circulating Histoplasma
antigens (conditional recommendation, low-certainty evidence).

Induction therapy ¢

Treating people living with HIV for severe or moderately severe histoplasmosis: liposomal amphotericin B,

3.0 mg/kg, for two weeks is recommended. In settings in which liposomal amphotericin B is unavailable, deoxycholate
amphotericin B, 0.7-1.0 mg/kg, is recommended for two weeks (conditional recommendation, very-low-certainty
evidence).

Good practice statements

As a good practice for people with renal failure, or at risk of renal injury, measures to prevent or treat toxicity are
recommended.

Induction therapy should be given for two weeks. Since deoxycholate amphotericin B may be associated with renal
toxicity, therapy may need to be shorter than two weeks based on the clinical assessment of how the person responds
to treatment. Involvement of the central nervous system may require extending induction therapy or increasing
dosage.

Treating people living with HIV for mild to moderate histoplasmosis: itraconazole 200 mg three times daily for three
days and then 200 mg twice daily is recommended (conditional recommendation, very-low-certainty evidence).

Maintenance therapy w

Itraconazole 200 mg twice daily for 12 months is recommended (conditional recommendation, very-low-certainty
evidence).

Less than 12 months of therapy can be considered when the person is clinically stable, receiving ART, has suppressed
viral load and the immune status has improved (conditional recommendation, very-low-certainty evidence).

Timing of ART ) ¢

ART should be initiated as soon as possible among people with disseminated histoplasmosis for whom central nervous
system involvement is not suspected or proven (conditional recommendation, very-low-certainty evidence).

TB therapy for people coinfected with TB, HIV and histoplasmosis *

People living with HIV who also have TB and histoplasmosis coinfection should receive TB therapy according to WHO
treatment guidelines (conditional recommendation, very-low-certainty evidence).
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6.2. General care for people living with HIV

Children and adolescents

Children and adolescents should do at least an average of 60 minutes per day of moderate- to vigorous-intensity,
mostly aerobic, physical activity, across the week (strong recommendation, moderate-certainty evidence).

Vigorous-intensity aerobic activities, as well as those that strengthen muscle and bone, should be incorporated at least
three days a week (strong recommendation, moderate-certainty evidence).

Children and adolescents should limit the amount of time spent being sedentary, particularly the amount of
recreational screen time (strong recommendation, low-certainty evidence).

Adults (18-64 years old) and older adults (65 years and older), including those with chronic conditions

All adults should undertake regular physical activity (strong recommendation, moderate-certainty evidence).

Adults should do at least 150—-300 minutes of moderate-intensity aerobic physical activity; or at least 75-150 minutes
of vigorous intensity aerobic physical activity; or an equivalent combination of moderate- and vigorous-intensity
activity throughout the week, for substantial health benefits (strong recommendation, moderate-certainty evidence).

Adults should also do muscle strengthening activities at moderate or greater intensity that involve all major muscle
groups on two or more days a week, since these provide additional health benefits (strong recommendation,
moderate-certainty evidence).

Adults may increase moderate-intensity aerobic physical activity to more than 300 minutes; or do more than 150
minutes of vigorous-intensity aerobic physical activity; or an equivalent combination of moderate- and vigorous-
intensity activity throughout the week for additional health benefits (conditional recommendation, moderate-certainty
evidence).

Adults should limit the amount of time spent being sedentary. Replacing sedentary time with physical activity of any
intensity (including light intensity) provides health benefits (strong recommendation, moderate-certainty evidence).

To help reduce the detrimental effects of high levels of sedentary behaviour on health, adults should aim to do more
than the recommended levels of moderate- to vigorous-intensity physical activity (strong recommendation, moderate-
certainty evidence).

Additional recommendation for older adults (65 years and older)

As part of their weekly physical activity, older adults should do varied multicomponent physical activity that
emphasizes functional balance and strength training at moderate or greater intensity, on three or more days a week, to
enhance functional capacity and to prevent falls (strong recommendation, moderate-certainty evidence).

6.3. Co-trimoxazole prophylaxis

Co-trimoxazole prophylaxis is recommended for adults (including pregnant women) with severe or advanced HIV
clinical disease (WHO stage 3 or 4) and/or with CD4 cell count <350 cells/mm? (strong recommendation, moderate-
certainty evidence).

In settings where malaria and/or severe bacterial infections are highly prevalent, co-trimoxazole prophylaxis should be
initiated regardless of CD4 cell count or WHO stage (conditional recommendation, moderate-certainty evidence).

Co-trimoxazole prophylaxis may be discontinued for adults (including pregnant women) with HIV who are clinically
stable on ART, with evidence of immune recovery and viral suppression (conditional recommendation, low-certainty
evidence).

In settings where malaria and/or severe bacterial infections are highly prevalent, co-trimoxazole prophylaxis should
be continued regardless of CD4 cell count or WHO clinical stage (conditional recommendation, moderate-certainty
evidence).

Co-trimoxazole prophylaxis is recommended for infants, children and adolescents with HIV, regardless of clinical and

immune conditions. Priority should be given to all children younger than five years old regardless of CD4 cell count or
clinical stage and children with severe or advanced HIV clinical disease (WHO clinical stage 3 or 4) and/or those with

CD4 cell count <350 cells/mm? (strong recommendation, high-certainty evidence).
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In settings where malaria and/or severe bacterial infections are highly prevalent, co-trimoxazole prophylaxis should
be continued until adulthood whether or not ART is being taken (condlitional recommendation, moderate-certainty
evidence).

In settings of low prevalence for both malaria and bacterial infections, co-trimoxazole prophylaxis may be discontinued
for children five years of age and older who are clinically stable and/or virally suppressed on ART for at least six months
and CD4 cell count >350 cells/mm? (strong recommendation, very-low-certainty evidence).

Co-trimoxazole prophylaxis is recommended for HIV-exposed infants from four to six weeks of age and should be
continued until HIV infection has been excluded by an age-appropriate HIV test to establish final diagnosis after
complete cessation of breastfeeding (strong recommendation, very-low-certainty evidence).

Routine co-trimoxazole prophylaxis should be given to all people living with HIV with active TB disease regardless of
CD4 cell count (strong recommendation, high-certainty evidence).

6.4. Tuberculosis

6.4.1 Screening and diagnosis

Systematic screening for TB among people living with HIV *

People living with HIV should be systematically screened for TB disease at each visit to a health facility (strong
recommendation, very-low-certainty evidence).

Tools for screening for TB among people living with HIV *

Among adults and adolescents living with HIV, systematic screening for TB disease should be conducted using the
WHO-recommended four-symptom screen, and those who report any one of the symptoms of current cough, fever,
weight loss or night sweats may have TB and should be evaluated for TB and other diseases (strong recommendation,
moderate-certainty evidence).

Among children younger than 10 years who are living with HIV, systematic screening for TB disease should be
conducted using a symptom screen including any one of the symptoms of current cough, fever, poor weight gain or
close contact with a person with TB disease (strong recommendations, low-certainty evidence for test accuracy).

Among adults and adolescents living with HIV, C-reactive protein with a cut-off of >5 mg/L may be used to screen for
TB disease (conditional recommendation, low-certainty evidence for test accuracy).

Among adults and adolescents living with HIV, chest X-ray may be used to screen for TB disease (conditional
recommendation, moderate-certainty evidence for test accuracy).

Among individuals aged 15 years and older in populations in which TB screening is recommended, computer-aided
detection software programmes may be used in place of human readers for interpreting digital chest X-rays for
screening and triage for TB disease (conditional recommendation, low-certainty evidence).

Among adults and adolescents living with HIV, molecular WHO-recommended rapid diagnostic tests may be used to
screen for TB disease (conditional recommendation, moderate-certainty evidence for test accuracy).

Adult and adolescent inpatients with HIV in medical wards where the TB prevalence is >10% should be tested
systematically for TB disease with a molecular WHO-recommended rapid diagnostic test (strong recommendation,
moderate-certainty evidence for test accuracy).

6.4.3 Treatment

Treatment of people with drug-resistant TB w

WHO recommends ART for all people with HIV and drug-resistant TB, requiring second-line anti-TB drugs irrespective
of CD4 cell count, as early as possible (within the first eight weeks) following initiation of anti-TB treatment (strong
recommendation, very-low-certainty evidence).
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Identifying populations for latent TB infection testing and TB preventive treatment *

Adults and adolescents

Adults and adolescents living with HIV who are unlikely to have active TB should receive TB preventive treatment as
part of a comprehensive package of HIV care. Treatment should also be given to those receiving ART, to pregnant
women and to those who have previously been treated for TB, irrespective of the degree of immunosuppression and
even if latent TB infection testing is unavailable (strong recommendation, high-certainty evidence).

Infants aged <12 months

Infants aged <12 months living with HIV who are in contact with a person with TB and who are unlikely to have active
TB on an appropriate clinical evaluation or according to national guidelines should receive TB preventive treatment
(strong recommendation, moderate-certainty evidence)

Children aged =12 months

Children aged =12 months living with HIV who are considered unlikely to have active TB on an appropriate clinical
evaluation or according to national guidelines should be offered TB preventive treatment as part of a comprehensive
package of HIV prevention and care if they live in a setting with high TB transmission, regardless of contact with a
person with TB (strong recommendation, low-certainty evidence).

All children

All children living with HIV who have successfully completed treatment for TB disease may receive TB preventive
treatment (conditional recommendation, low-certainty evidence).

Algorithms to rule out active TB disease ¢

Adults and adolescents living with HIV should be screened for TB according to a clinical algorithm. Those who do not
report any of the symptoms of current cough, fever, weight loss or night sweats are unlikely to have active TB and
should be offered preventive treatment, regardless of their ART status (strong recommendation, moderate-certainty
evidence).

Adults and adolescents living with HIV who are screened for TB according to a clinical algorithm and who report any
of the symptoms of current cough, fever, weight loss or night sweats may have active TB and should be evaluated for
TB and other diseases and offered preventive treatment if active TB is excluded (strong recommendation, moderate-
certainty evidence).

Chest radiography may be offered to people living with HIV receiving ART and TB preventive treatment given to those
with no abnormal radiographic findings (conditional recommendation, low-certainty evidence).

Infants and children living with HIV who have poor weight gain, fever or current cough or who have a history of
contact with a person with TB should be evaluated for TB and other diseases that cause such symptoms. If TB disease
is excluded after an appropriate clinical evaluation or according to national guidelines, these children should be offered
TB preventive treatment, regardless of their age (strong recommendation, low-certainty evidence).

The absence of any symptoms of TB and the absence of abnormal chest radiographic findings may be used to rule out
active TB disease among HIV-negative household contacts aged =5 years and other risk groups before TB preventive
treatment (conditional recommendation, very-low-certainty evidence).

Testing for latent TB infection ) ¢

Either a tuberculin skin test or interferon-gamma release assay can be used to test for latent TB infection (strong
recommendation, very-low-certainty evidence).

TB preventive treatment options *

The following options are recommended for the treatment of latent TB infection regardless of HIV status: six or nine
months of daily isoniazid, or a three-month regimen of weekly rifapentine plus isoniazid, or a three-month regimen
of daily isoniazid plus rifampicin (strong recommendation, moderate- to high-certainty evidence in the estimates of

effect).
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A one-month regimen of daily rifapentine plus isoniazid or four months of daily rifampicin alone may also be offered as
alternatives (conditional recommendation, low- to moderate-certainty evidence).

In settings with high TB transmission, adults and adolescents living with HIV who have an unknown or a positive
latent TB infection test and are unlikely to have active TB disease should receive at least 36 months of daily isoniazid
preventive therapy. Daily isoniazid preventive therapy for 36 months should be given whether or not the person is
receiving ART and irrespective of the degree of immunosuppression, history of previous TB treatment and pregnancy
in settings considered to have high TB transmission as defined by national authorities (conditional recommendation,
low-certainty evidence).

6.5. Hepatitis B and C

6.5.2 Testing for chronic HBV infection

General population testing

In settings with a >2% or =5%? HBsAg seroprevalence in the general population, it is recommended that all adults
and adolescents have routine access to and be offered HBsAg serological testing with linkage to prevention, care and
treatment services. General population testing approaches should make use of existing community- or health facility—
based testing opportunities or programmes such as at antenatal clinics, HIV or TB clinics (conditional recommendation,
low-certainty evidence).

Routine testing in pregnant women

In settings with a >2% or >5%%? HBsAg seroprevalence in the general population, it is recommended that HBsAg
serological testing be routinely offered to all pregnant women in antenatal clinics,® with linkage to prevention, care
and treatment services. Couples and partners in antenatal care settings should be offered HBV testing services (strong
recommendation, low-certainty evidence).

A threshold of 2% or =5% seroprevalence was based on several published thresholds of intermediate or high
seroprevalence. The threshold used will depend on other country considerations and the epidemiological context.

> Many countries have chosen to adopt routine testing in all pregnant women, regardless of seroprevalence in the general
population, and especially if the seroprevalence =2%. A full vaccination schedule including birth dose should be completed
for all infants, in accordance with the WHO position paper on HBV vaccines.

Focused testing in most affected populations

In all settings (and regardless of whether delivered through facility- or community-based testing), it is recommended
that HBsAg serological testing and linkage to care and treatment services be offered to the following individuals:

e adults and adolescents from populations most affected by HBV infectionc (who either are part of a population with

high HBV seroprevalence or have a history of exposure and/or high-risk behaviour for HBV infection);

adults, adolescents and children for whom chronic viral hepatitis? is clinically suspected (through symptoms, signs

or laboratory markers);

sexual partners, children and other family members and close household contacts of those with HBV infection; and

o health-care workers: in all settings, it is recommended that HBsAg serological testing be offered and HBV
vaccination given to all health-care workers who have not been vaccinated previously (adapted from existing
guidance on HBV vaccination) (strong recommendation, low-certainty evidence).

“Includes those who are either part of a population with higher seroprevalence (such as some mobile or migrant populations
from high- or intermediate-endemic countries and certain indigenous populations) or have a history of exposure to or high-
risk behaviour for HBV infection (such as people who inject drugs; people in prisons and other closed settings; gay men and
other men who have sex with men; sex workers; people living with HIV; and partners, family members and children of people
with HBV infection).

dFeatures that may indicate underlying chronic HBV infection include clinical evidence of existing liver disease, such as
cirrhosis or hepatocellular carcinoma, or unexplained liver disease, including abnormal liver function tests or liver ultrasound.

¢In all settings, it is recommended that HBsAg serological testing with HBV vaccination of those who are HBsAg negative and
not previously vaccinated be offered to all children with parents or siblings diagnosed with HBV infection or with clinical
suspicion of hepatitis, through community- or facility-based testing.
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Blood donors

In all settings, screening of blood donors should be mandatory with linkage to care, counselling and treatment for
those who test positive.

6.5.2 Testing for chronic HCV infection

Focused testing in most affected populations

In all settings (and regardless of whether delivered through facility- or community-based testing), it is recommended
that serological testing for HCV antibody? be offered with linkage to prevention, care and treatment services to the
following individuals:

e adults and adolescents from populations most affected by HCV infection® (who are either part of a population with
high HCV seroprevalence or have a history of exposure to and/or high-risk behaviour for HCV infection); and

e adults, adolescents and children for whom chronic viral hepatitis is clinically suspected¢ (through symptoms, signs or
laboratory markers) (strong recommendation, low-certainty evidence).

2This may include fourth-generation combined antibody or antigen assays.

®Includes those who are either part of a population with higher seroprevalence (such as some mobile or migrant populations
from high- or intermediate-endemic countries and certain indigenous populations) or have a history of exposure to or
high-risk behaviour for HCV infection (such as people who inject drugs; people in prisons and other closed settings; gay men
and other men who have sex with men; sex workers; people living with HIV; and the children of mothers with chronic HCV
infection, especially if HIV-coinfected).

‘Features that may indicate underlying chronic HCV infection include clinical evidence of existing liver disease, such as
cirrhosis or hepatocellular carcinoma or unexplained liver disease, including abnormal liver function tests or liver ultrasound.

General population testing

In settings with a >2% or =5%¢ HCV antibody seroprevalence in the general population, it is recommended that all
adults have access to and be offered HCV serological testing with linkage to prevention, care and treatment services.
General population testing approaches should make use of existing community- or facility-based testing opportunities
or programmes such as HIV or TB clinics, drug treatment services and antenatal clinics® (conditional recommendation,
low-certainty evidence).

dFeatures that may indicate underlying chronic HCV infection include clinical evidence of existing liver disease, such as
cirrhosis or hepatocellular carcinoma or unexplained liver disease, including abnormal liver function tests or liver ultrasound.

¢Routine testing of pregnant women for HCV infection is currently not recommended.

Birth cohort testing

This approach may be applied to specific identified birth cohorts of older people at higher risk of infection’and
morbidity within populations that have an overall lower general prevalence (conditional recommendation, low-
certainty evidence).

fBecause of historical exposure to unscreened or inadequately screened blood products and/or poor injection safety.

6.5.5 Preventing mother-to-child transmission of HBV infection

Routinely testing pregnant women for HIV, HBV and syphilis

All pregnant women should be tested for HIV, syphilis and HBsAg at least once and as early as possible in the
pregnancy (HIV standing recommendation since 2007; syphilis: strong recommendation, moderate-certainty evidence;
HBsAg: strong recommendation, low-certainty evidence).

Immunization

All'infants should receive their first dose of HBV vaccine as soon as possible after birth, preferably within 24 hours.
Delivery of HBV vaccine within 24 hours of birth should be a performance indicator for all immunization programmes,
and reporting and monitoring systems should be strengthened to improve the quality of data on the birth dose. The
birth dose should be followed by two or three doses to complete the primary series.
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Tenofovir prophylaxis

Women coinfected with HIV and HBV should be receiving TDF-based ART, which will provide prophylaxis to prevent
the mother-to-child transmission of HBV. This is in addition to three-dose HBV vaccination for all infants, including
timely birth dose (conditional recommendation, moderate-certainty evidence).

6.6. Malaria

Good practice statement *

For people who have HIV and uncomplicated Plasmodium falciparum malaria, avoid artesunate +
sulfadoxine-pyrimethamine if they are being treated with co-trimoxazole and avoid artesunate +
amodiaquine if they are being treated with efavirenz or zidovudine.

6.8. Leishmaniasis

People coinfected with visceral leishmaniasis and HIV in eastern Africa *

Liposomal amphotericin B + miltefosine regimen
Liposomal amphotericin B (up to a total of 30 mg/kg at 5 mg/kg on days 1, 3, 5, 7, 9 and 11) + miltefosine
(100 mg/day for 28 days) (conditional recommendation, very-low-certainty evidence)

People coinfected with visceral leishmaniasis and HIV in South-East Asia *

Liposomal amphotericin B + miltefosine regimen
Liposomal amphotericin B (up to a total of 30 mg/kg at 5 mg/kg on days 1, 3, 5, 7, 9 and 11) + miltefosine
(100 mg/day for 14 days) (conditional recommendation, very-low-certainty evidence).

Provide secondary prophylaxis after the first episode of visceral leishmaniasis for all people coinfected with *
visceral leishmaniasis and HIV (conditional recommendation, very-low-certainty evidence).

6.9. Cervical cancer

Screening and treatment recommendations to prevent cervical cancer for women living with HIV *

WHO recommends using HPV DNA detection as the primary screening test rather than visual inspection of
the cervix with acetic acid (VIA) or cytology in screening and treatment approaches among women living
with HIV (strong recommendation, moderate-certainty evidence).

Remarks: Existing programmes with quality-assured cytology as the primary screening test should be
continued until HPV DNA testing is operational; existing programmes using VIA as the primary screening test
should transition rapidly because of the inherent challenges with quality assurance.

WHO suggests using an HPV DNA primary screening test with triage rather than without triage to prevent cervical
cancer among women living with HIV (conditional recommendation, moderate-certainty evidence).

In a screen, triage and treat approach using HPV DNA detection as the primary screening test, WHO suggests using
partial genotyping, colposcopy, VIA or cytology to triage women living with HIV after a positive HPV DNA test
(conditional recommendation, moderate-certainty evidence).

Remarks: The benefits, harm and programmatic costs of the triage options are similar; therefore, the choice of triage
method will depend on feasibility, training, programme quality assurance and resources in countries. HPV16/18
genotyping could be integrated into the HPV DNA test.

When HPV DNA testing is provided, WHO suggests using either samples taken by a health-care provider or self-
collected samples (conditional recommendation, low-certainty evidence).

WHO suggests starting regular cervical cancer screening at the age of 25 years among women living with HIV
(conditional recommendation, low-certainty evidence).

Remarks: Moderate-certainty evidence found that few women living with HIV younger than 25 years are likely to have
cervical cancer. This recommendation applies to women living with HIV regardless of when they first tested positive for
HIV.
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After the age of 50 years, WHO suggests that screening be stopped after two consecutive negative screening
results, consistent with the recommended regular screening intervals among women living with HIV (conditional
recommendation, very-low-certainty evidence).

Remarks: VIA and ablation treatment are not suitable for screening women for whom the transformation zone is not
visible. Inadequate visualization is typical after menopause.

Good-practice statement

Priority should be given to screening women living with HIV 25-49 years old. When tools are available to manage
postmenopausal women, women living with HIV 50-65 years old who have never been screened should also be given
priority.

WHO suggests a regular screening interval of every 3-5 years when using HPV DNA detection as the primary screening
test among women living with HIV (conditional recommendation, low-certainty evidence).

Where HPV DNA testing is not yet operational, WHO suggests a regular screening interval of every three years when
using VIA or cytology as the primary screening test among women living with HIV (conditional recommendation,
low-certainty evidence).

Good-practice statement

While transitioning to a programme with a recommended regular screening interval, screening even just twice in a
lifetime is beneficial.

WHO suggests that women living with HIV who have screened positive on an HPV DNA primary screening test
and then negative on a triage test be retested with HPV DNA testing in 12 months and, if negative, move to the
recommended screening interval (conditional recommendation, low-certainty evidence).

WHO suggests that women living with HIV who have screened positive on a cytology primary screening test and
then have normal results on colposcopy be retested with HPV DNA testing in 12 months and, if negative, move to the
recommended regular screening interval (conditional recommendation, low-certainty evidence).

WHO suggests that women living with HIV who have been treated for histologically confirmed CIN2/3 or
adenocarcinoma in situ or treated as a result of a positive screening test be retested in 12 months with HPV DNA
testing when available rather than with cytology or VIA or co-testing, and, if negative, be retested again at 12 months
and, if negative again, move to the recommended screening interval (conditional recommendation, low-certainty
evidence).

Good-practice statement

As programmes introduce HPV DNA testing, use this test when rescreening women living with HIV regardless of the
test that was used at the previous screening. In existing programmes with cytology or VIA as the primary screening
test, rescreening with the same test should be continued until HPV DNA testing is operational.

General population and women living with HIV *

Good practice statement

Once a decision to treat a woman is made, treating as soon as possible within six months is good practice to reduce
losses to treatment. However, for women who are pregnant, good practice includes deferral until after pregnancy.

In circumstances when treatment is not provided within this time frame, evaluating the woman before treatment is
good practice.

WHO suggests large loop excision of the transformation zone or cold-knife conization for women who have
histologically confirmed adenocarcinoma in situ (conditional recommendation, low-certainty evidence for effects).

Remarks: Loop excision may be preferred for women of reproductive age, in settings with greater availability of large
loop excision of the transformation zone and by providers with greater expertise performing large loop excision of the
transformation zone. Cold-knife conization may be preferred when interpretation of the margins of the histological
specimen is imperative.
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6.10. Noncommunicable diseases

Assessment and management of cardiovascular risk should be provided for all individuals living with HIV according to
standard protocols recommended for general population (conditional recommendation, very-low-certainty evidence).?

2The WHO Package of Essential Noncommunicable (PEN) disease interventions for primary health care in low-resource settings
targets the following populations for cardiovascular disease screening: age older than 40 years, smokers, people with known
hypertension or diabetes, waist circumference ( >90 cm for women and >110 cm for men) and family history of diabetes or
premature cardiovascular disease.

Good practice statement

Strategies for the prevention and risk reduction of cardiovascular diseases by addressing modifiable factors such as
blood pressure, smoking, obesity status, unhealthy diet and lack of physical activity should be applied to all people
living with HIV.

6.11. Mental health among people living with HIV

Assessment and management of depression should be included in the package of HIV care services for all individuals
living with HIV (conditional recommendation, very-low-certainty evidence).

6.13. Sexually transmitted infections

For men who have sex with men and transgender people

Men who have sex with men and transgender people with symptomatic sexually transmitted infections should seek
and be offered syndromic management and treatment.

Offering periodic testing for asymptomatic urethral and rectal N. gonorrhoeae and C. trachomatis infections using
NAAT is suggested over not offering such testing for men who have sex with men and transgender people (conditional
recommendation, low-certainty evidence).

Not offering periodic testing for asymptomatic urethral and rectal N. gonorrhoeae infections using culture is suggested
over offering such testing for men who have sex with men and transgender people (conditional recommendation, low-
certainty evidence).

Offering periodic serological testing for asymptomatic syphilis infection to men who have sex with men and
transgender people is strongly recommended over not offering such screening (strong recommendation, moderate-
certainty evidence).

For sex workers and their clients in low- and middle-income countries

WHO suggests offering periodic screening for asymptomatic sexually transmitted infections to female sex workers
(conditional recommendation, low-certainty evidence).

WHO suggests offering female sex workers, in settings with high prevalence and limited clinical services, periodic
presumptive treatment for asymptomatic sexually transmitted infections (conditional recommendation, moderate- to
high-certainty evidence).

For sex workers and their clients in low- and middle-income countries

The WHO sexually transmitted infection guideline recommends screening all pregnant women for syphilis during the
first antenatal care visit (strong recommendation, moderate-certainty evidence).

This recommendation applies to all settings, including settings with high or low prevalence of syphilis.

Management of urethral discharge ¢

For people who present with urethral discharge from the penis, management is recommended to be based on the
results of quality-assured molecular assays. However, in settings with limited or no molecular tests or laboratory
capacity, WHO recommends syndromic treatment to ensure treatment on the same day of the visit (strong
recommendation, moderate-certainty evidence).
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Management of vaginal discharge *

For people who present with vaginal discharge, WHO recommends treatment for N. gonorrhoeae and/or C. trachomatis
and/or T. vaginalis on the same visit. WHO suggests treatment based on the results of quality-assured molecular assays
for N. gonorrhoeae and/or C. trachomatis and/or T. vaginalis. In settings in which treatment based on the results of
molecular assay in the same visit is not feasible or that have limited or no molecular testing, WHO suggests treatment
based on testing with quality-assured rapid point-of-care tests or on syndromic treatment (strong recommendation,
moderate-certainty evidence).

WHO suggests treating for bacterial vaginosis if vaginal discharge is present (for example, tenacious or thin) or based
on the results of microscopy, if available (conditional recommendation low-certainty evidence).

WHO suggests treating for candidiasis, where indicated by type of discharge (such as curd-like with vaginal itching) or
by the results of microscopy, if available (conditional recommendation low-certainty evidence).

For management of women with lower abdominal pain *

For sexually active women who present with lower abdominal pain, WHO suggests assessing for pelvic inflammatory
disease and treating syndromically.

WHO suggests the following.

e Treat for pelvic inflammatory disease on the same visit.

e Test for infection with N. gonorrhoeae and C. trachomatis and, if available, Mycoplasma genitalium, to support
partner management when tests are available (conditional recommendation, low-certainty evidence).

Management of genital ulcer disease, including anorectal ulcers *

For people who present with genital ulcers (including anorectal ulcers), WHO recommends treatment based on quality-
assured molecular assays of the ulcer. However, in settings with limited or no molecular tests or laboratory capacity,
WHO recommends syndromic treatment to ensure treatment on the same day of the visit (strong recommendation,
moderate-certainty evidence).

Management of anorectal discharge *

For people who present with anorectal discharge and report receptive anal sex, WHO recommends management
based on the results of quality-assured molecular assays. However, in settings with limited or no molecular tests or
laboratory capacity, WHO recommends syndromic treatment to ensure treatment on the same day of the visit (strong
recommendation, moderate-certainty evidence).

Good practice for men includes:

e taking a medical and sexual history and assessing risk for sexually transmitted infections;

¢ performing a physical examination of the genital and anal areas;

e offering HIV and syphilis testing and other preventive services as recommended in other guidelines;

e if symptoms persist at review, good practice includes checking partner notification and treatment history; and

e for people with recurrent or persistent urethral discharge, referring people to a centre with laboratory capacity to
diagnose infection with N. gonorrhoeae, C. trachomatis, M. genitalium and T. vaginalis and to test for antimicrobial-
resistant N. gonorrhoeae and M. genitalium.
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Good practice for women includes:

e taking a medical and sexual history and assessing risk for sexually transmitted infections;

e performing a physical examination, including abdominal and pelvic examination to assess for pelvic inflammatory
disease, surgical conditions or pregnancy and external vulvo-vaginal examination to visualize any lesions, overt
genital discharge or vulval erythema and excoriations;

e bimanual digital examination of the vagina to (1) assess for cervical motion tenderness or pain with palpation of
the pelvic area to exclude pelvic inflammatory disease; and (2) assess for the presence of vaginal discharge and the
colour and consistency of the discharge on the glove;

e offering HIV and syphilis testing and other preventive services as recommended in other guidelines; and

e for people with recurrent or persistent vaginal discharge, referring to a centre with laboratory capacity to diagnose
infection with N. gonorrhoeae, C. trachomatis, M. genitalium, T. vaginalis and bacterial vaginosis and to test for
antimicrobial-resistant . gonorrhoeae and M. genitalium (if there is a test) or for a specialist’s assessment (sexually
transmitted infection expert and physician or a gynaecologist), when no such testing is available in primary health
care centres.

6.16.1 Infant feeding in the context of HIV

Mothers living with HIV should breastfeed for at least 12 months and may continue breastfeeding for up to 24
months or longer (similar to the general population) while being fully supported for ART adherence (see Chapter 7
for interventions to optimize adherence) (strong recommendation, low-certainty evidence for 12 months; very-low-
certainty evidence for 24 months).?

2WHO-recommended breastfeeding is defined as: (1) initiating breastfeeding within the first hour of life; (2) exclusive
breastfeeding for the first six months of life (that is, the infant only receives breast-milk without any additional food or drink,
not even water); followed by (3) continued breastfeeding for up to two years of age or beyond (with the introduction of
appropriate complementary foods at six months); and (4) breastfeeding on demand - that is, as often as the child wants, day
and night.

Remarks

The Guideline Development Group agreed that this recommendation should be framed as follows. In settings in

which health services provide and support lifelong ART, including adherence counselling, and promote and support

breastfeeding among women living with HIV, the duration of breastfeeding should not be restricted. Further, mothers

living with HIV (and whose infants are HIV uninfected or of unknown HIV status) should exclusively breastfeed

their infants for the first six months of life, introducing appropriate complementary foods thereafter and continue

breastfeeding. Breastfeeding should then only stop once a nutritionally adequate and safe diet without breast-milk can

be provided.

This recommendation updates the component of the 2010 recommendation on which breastfeeding practices and for

how long related to the duration of breastfeeding. The components of the 2010 recommendation on breastfeeding

practices and stopping breastfeeding remain unchanged and valid.

When mothers living with HIV do not exclusively breastfeed

Good practice statement

Mothers living with HIV and health-care workers can be reassured that ART reduces the risk of postnatal HIV
transmission in the context of mixed feeding. Although exclusive breastfeeding is recommended, practising mixed
feeding is not a reason to stop breastfeeding in the presence of ARV drugs.

When mothers living with HIV do not plan to breastfeed for 12 months

Good practice statement

Motbhers living with HIV and health-care workers can be reassured that shorter durations of breastfeeding of less than
12 months are better than never initiating breastfeeding at all.
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7.2 Linkage from HIV testing to enrolment in care

Following an HIV diagnosis, a package of support interventions should be offered to ensure timely linkage to care for
all people living with HIV (strong recommendation, moderate-certainty evidence).

The following interventions have demonstrated benefit in improving linkage to care following an HIV diagnosis:

e streamlined interventions to reduce time between diagnoses and engagement in care including (i) enhanced linkage
with case-management; (ii) support for HIV disclosure; (iii) tracing; (iv) training staff to provide multiple services,
and (v) streamlined services (moderate-certainty evidence);

e peer support® & navigation approaches for linkage (moderate-certainty evidence); and

o quality improvement approaches using data to improve linkage (low-certainty evidence).

?Includes peer counselling.

Good practice statement

ART initiation should follow the overarching principles of providing people-centred care. People-centred care should be
focused and organized around the health needs, preferences and expectations of people and communities, upholding
individual dignity and respect, especially for vulnerable populations. It should promote the engagement and support of
people and families to play an active role in their own care through informed decision-making.

Good practice statement

All people newly diagnosed with HIV should be retested to verify their HIV status before starting ART, using the
same testing strategy and algorithm as the initial test. To minimize the risk of misdiagnosis, this approach should be
maintained in settings in which rapid ART initiation is being implemented.

Good practice statement

The introduction of the “treat all” recommendation (ART for all people living with HIV regardless of CD4 cell
count) supports the rapid initiation of ART, including the offer of same-day initiation where there is no clinical
contraindication.

Good practice statement

People with no contraindication to rapid ART initiation should be fully informed of the benefits of ART and offered
rapid ART initiation, including the option of same-day initiation. Rapid start of ART is especially important for
people with very low CD4 cell counts, among whom the risk of death is high. People should not be coerced to start
immediately and should be supported in making an informed choice regarding when to start ART.

7.4 People-centred care

Good practice statement *

Health systems should invest in people-centred practices and communication, including ongoing training,
mentoring, supportive supervision and monitoring health-care workers, to improve the relationships between
patients and health-care providers

Good practice statement
HIV programmes should:

e provide people-centred care that is focused and organized around the health needs, preferences and expectations
of people and communities, upholding individual dignity and respect, especially for vulnerable populations, and
engage and support people and families to play an active role in their own care by informed decision-making;

o offer safe, acceptable and appropriate clinical and non-clinical services in a timely fashion, aiming to reduce
morbidity and mortality associated with HIV infection and to improve health outcomes and quality of life in general;
and

e promote the efficient and effective use of resources.
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1.5 Initiating and maintaining treatment

7.5.1 Initiating ART outside the health facility

ART initiation may be offered outside the health facility (conditional recommendation, low- to moderate- *
certainty evidence).

This recommendation is additional to the routine offer of ART initiation at the health facility.

7.5.2 Rapid initiation of ART, including same-day start

Rapid ART initiation® should be offered to all people living with HIV following a confirmed HIV diagnosis and clinical
assessment (strong recommendation: high-certainty evidence for adults and adolescents; low-certainty evidence for
children).

2Rapid initiation is defined as within seven days from the day of HIV diagnosis; people with advanced HIV disease
should be given priority for assessment and initiation.

ART initiation should be offered on the same day to people who are ready to start
(strong recommendation: high-certainty evidence for adults and adolescents; low-certainty evidence for children).

Good practice statement *

The offer of same-day ART initiation should include approaches to improve uptake, treatment adherence and
retention such as tailored patient education, counselling and support.

7.5.3 Frequency of clinical visits and ART pick-up *

People established on ART should be offered clinical visits every 3—6 months, preferably every six months if feasible®
(strong recommendation, moderate-certainty evidence).

2When routine clinical consultations are due, they should be coordinated with planned medicine pickups to reduce visit
frequency.

People established on ART should be offered refills of ART lasting 3—6 months, preferably six months if feasible®
(strong recommendation, moderate- to low-certainty evidence).

ARV supply management should be strengthened to ensure availability of ARV medicine and prevent stock-outs in the context
of less frequent medication pickups.

7.5.4 Adherence support

Adherence support interventions should be provided to people on ART (strong recommendation, moderate-certainty
evidence).

The following interventions have demonstrated effectiveness in improving adherence and virological suppression:

e peer counsellors (moderate-certainty evidence);

¢ mobile phone text messages (moderate-certainty evidence);

¢ reminder devices (moderate-certainty evidence);

e cognitive behavioural therapy (moderate-certainty evidence);

e behavioural skills training or medication adherence training (moderate-certainty evidence); and
e fixed-dose combinations and once-daily regimens (moderate-certainty evidence).

7.5.5 Monitoring adherence to ART in routine programme and care settings

Good practice statement

Viral load for treatment monitoring should be complemented with non-judgemental, tailored approaches to assessing
adherence.
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7.6 Continuity of care

7.6.1 Retention in care

Programmes should provide community support for people living with HIV to improve retention in HIV care (strong
recommendation, low-certainty evidence).

The following community-level interventions have demonstrated benefit in improving retention in care:

¢ package of community-based interventions?® (children: low-certainty evidence; adults: very-low-certainty evidence);
e adherence clubs® (moderate-certainty evidence); and

o extra care for high-risk people (very-low-certainty evidence).

2Patient advocates, treatment and peer support interventions providing adherence and psychosocial support in the
community.
bPeer support, distribution of ARV drugs and assessment by non-clinical or lay providers.

7.6.2 Tracing and re-engagement in care ) ¢

HIV programmes should implement interventions to trace people who have disengaged from care and provide support
for re-engagement (strong recommendation, low-certainty evidence).

7.7 Task sharing

7.7.1 Task sharing for initiation and maintenance of ART

These recommendations apply to all adults, adolescents and children living with HIV

Trained non-physician clinicians, midwives and nurses can initiate first-line ART (strong recommendation, moderate-
certainty evidence).

Trained non-physician clinicians, midwives and nurses can maintain ART (strong recommendation, moderate-certainty
evidence).

Trained and supervised community health workers can dispense ART between regular clinical visits (strong
recommendation, moderate-certainty evidence).

Trained and supervised lay providers can distribute ART (strong recommendation, low-certainty evidence).

7.7.2 Task sharing of specimen collection and point-of-care testing *

Task sharing of specimen collection and point-of-care testing with non-laboratory personnel should be
implemented when professional staffing capacity is limited (strong recommendation, moderate-certainty
evidence).

7.8 Decentralization

Decentralization of ART care should be considered as a way to increase access and improve retention in care. The
following approaches have demonstrated effectiveness in improving access and retention:

e initiation of ART in hospitals with maintenance of ART in peripheral health facilities (strong recommendation, low-
certainty evidence);

e initiation and maintenance of ART in peripheral health facilities (strong recommendation, low-certainty evidence);
and

e initiation of ART at peripheral health facilities with maintenance at the community level® (strong recommendation,
moderate-certainty evidence).

2Community level includes external outreach sites, health posts, home-based services or community-based organizations.
Frequency of clinic visits will depend on health status.
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7.9 Integrating services

7.9.1 Delivering ART in maternal and child health-care settings

In generalized epidemic settings, ART should be initiated and maintained in pregnant and postpartum women and
in infants at maternal and child health care settings, with linkage and referral to ongoing HIV care and ART, where
appropriate (strong recommendation, very-low-certainty evidence).

7.9.2 Delivering ART in TB treatment settings and TB treatment in HIV care settings

In settings with a high burden of HIV and TB, ART should be initiated in TB treatment settings, with linkage to ongoing
HIV care and ART (strong recommendation, very-low-certainty evidence).

In settings with a high burden of HIV and TB, TB treatment may be provided for people living with HIV in HIV care
settings where a TB diagnosis has also been made (strong recommendation, very-low-certainty evidence).

7.9.3 Integrating sexual and reproductive health services, including contraception, within HIV services

Sexually transmitted infection (STI) and family planning services can be integrated within HIV care settings (conditional
recommendation, very-low-certainty evidence).

Sexual and reproductive health services, including contraception, may be integrated within HIV services *
(conditional recommendation, very-low-certainty evidence).

7.9.4 Integrating diabetes and hypertension care with HIV care *
Diabetes and hypertension care may be integrated with HIV services (conditional recommendation, very-low-certainty
evidence).

7.9.5 ART in settings providing opioid substitution therapy *

ART should be initiated and maintained in people living with HIV at care settings where opioid substitution therapy
(0ST) is provided (strong recommendation, very-low-certainty evidence).

7.9.6 Diagnostic integration

Good practice statement

Disease programmes, especially HIV and TB, should actively work towards balanced integration of diagnostic services.

7.1 Service delivery for adolescents

7.11.1 Delivering quality HIV services to adolescents

Adolescent-friendly services should be implemented in HIV services to ensure engagement and improved outcomes
(strong recommendation, low-certainty evidence).

Community-based approaches can improve treatment adherence and retention in care of adolescents living with HIV
(conditional recommendation, very-low-certainty evidence).




Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring

g Chapter 7: Service delivery (continued)

Training of health-care workers can contribute to treatment adherence and improvement in retention in care of
adolescents living with HIV (conditional recommendation, very-low-certainty evidence).

Adolescents should be counselled about the potential benefits and risks of disclosure of their HIV status to others and
empowered and supported to determine if, when, how and to whom to disclose (conditional recommendation, very-
low-certainty evidence).

7.11.2 Psychosocial interventions for adolescents and young adults living with HIV *

Psychosocial interventions should be provided to all adolescents and young adults living with HIV (strong
recommendation, moderate-certainty evidence).

7.15 Laboratory connectivity

Electronic communication can be considered to transfer test results and reduce delays in acting on the results of infant
diagnosis and other essential laboratory tests (conditional recommendation, low-certainty evidence).
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1. INTRODUCTION

1.1 Background and rationale

WHO promotes a public health approach to HIV prevention, treatment and care in resource-
limited settings (7). These guidelines provide global guidance on the diagnosis of HIV infection,
the care of people living with HIV, the use of antiretroviral (ARV) drugs for treating and
preventing HIV infection, service delivery and monitoring and evaluation. This edition updates
the 2016 WHO consolidated guidelines on HIV (2) based on an extensive review of new
evidence and consolidates relevant WHO guidance published between 2016 and 2021.

These guidelines promote the importance of promoting a people-centred approach. With the
great progress made to improve access to antiretroviral therapy (ART), several populations living
with HIV are subject to structural barriers, including stigma, discrimination, criminalization and
violence. This is especially important to women, young girls and adolescents and key populations
(men who have sex with men, sex workers, people who inject drugs, people in prisons and
closed settings and transgender people), who are subject to these barriers across the HIV care
cascade (3). These guidelines describe essential strategies for an enabling environment, including
developing supportive norms and policies, working towards decriminalizing behaviour, financial
commitment and empowering communities. WHO also supports a strong emphasis on workforce
training against stigma, discrimination and violence to ensure that all populations benefit from
accessing better and safer health-care services. Updated and consolidated guidance for key
populations is being developed to further strengthen existing enabling, clinical and service
delivery recommendations and is expected to be available in 2022.

These consolidated guidelines on HIV include all currently valid WHO guidelines, guidance and
good practice statements across the HIV care cascade. The recommendations include reference
to the source guideline.

Implementing the recommendations and approaches in these guidelines will have important
implications for programme priority setting, funding and service delivery at the national and
global level.

1.2 Objectives

These guidelines contribute to achieving the Triple Billion targets of 1 billion more people
benefitting from universal health coverage, 1 billion more people better protected from

health emergencies and 1 billion more people enjoying better health and well-being (4). These
guidelines are also expected to help meet UNAIDS commitments and the 95—-95-95 targets (5).

The objectives of these guidelines are:

e to provide updated, evidence-informed clinical recommendations outlining a public health
approach to providing ARV drugs for HIV prevention and treatment for all age groups and
populations in the context of the continuum of HIV care, with a focus on settings with
limited health system capacity and resources;

* to provide guidance on key operational and service delivery issues that need to be addressed
to increase HIV prevention, testing and treatment access, strengthen the continuum of HIV
care and further integrate the provision of ARV drugs into health systems; and
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e to provide programmatic guidance for decision-makers and planners at the national
level on adapting, setting priorities for and implementing the clinical and operational
recommendations and monitoring their implementation and impact.

1.3 Target audience

The guidelines are primarily intended for use by national HIV programme managers. They will
also be of interest to the following audiences:

e national HIV treatment and prevention advisory boards;
e national TB programme managers;
e national hepatitis programme managers;

¢ managers of maternal, newborn and child health and sexual and reproductive health and
noncommunicable disease programmes (including mental health and substance use);

e clinicians and other health service providers;

¢ managers of national laboratory services;

e people living with HIV and community-based organizations;
e key population networks; and

e international and bilateral agencies and organizations that provide financial and technical
support to HIV programmes in resource-limited settings.

1.4 Guiding principles

The following principles have informed the development of these guidelines and should guide
the implementation of the recommendations:

e The implementation of the guidelines should contribute to realizing the Sustainable
Development Goals and Triple Billion targets.

o The guidelines are based on a public health approach to scaling up the use of ARV drugs
along the continuum of HIV prevention, treatment, care and support.

e The recommendations within these guidelines should be implemented with a view to
strengthening broader health systems, especially primary and chronic care.

¢ Implementation of the recommendations in these guidelines should be informed by local
context, including HIV epidemiology, availability of resources, the organization and capacity
of the health system and anticipated cost—effectiveness.

e Implementation of the guidelines needs to be accompanied by efforts to promote an enabling
environment and protect the human rights of people who need HIV services, including ensuring
informed consent, preventing stigma and discrimination in the provision of services, addressing
laws and legislation that criminalize the behaviour of people and promoting gender equity.

e The development and implementation of the guidelines should realize the rights and
responsibilities of people living with HIV and promote the greater involvement of people
living with HIV and meaningful involvement of people living with HIV principles.
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1.5 Methods for developing the guidelines

1.5.1 Guideline contributors

These consolidated guidelines are a compilation of recommendations published between
2016 and 2021. All guidelines included have been developed in accordance with procedures
established by the WHO Guidelines Review Committee (6). The recommendations in the
guidelines are based on the GRADE (Grading of Recommendations Assessment, Development
and Evaluation) approach to reviewing evidence and formulating recommendations (7).
Consistent with previous WHO guidelines, these guidelines are based on a public health
approach that considers feasibility and effectiveness across a variety of settings. For each
recommendation, the systematic reviews and evidence-to-decision-making tables, prepared in
accordance with the GRADE process, were shared in advance and presented at the meetings,
and the methodologist facilitated discussions. The methods, evidence and supporting
information for each recommendation are available in the guideline in which it was originally
published and cross-referenced in these consolidated guidelines.

The composition of the guideline development groups was in accordance with WHO procedures
for developing guidelines (6) and included a range of representation from HIV experts,
researchers, programme managers, epidemiologists, human rights experts, representatives

of civil society organizations and networks of people living with HIV. The WHO HIV Civil
Society Reference Group plays a role in advising on the selection of representatives from civil
society. In selecting members, appropriate representation by region and gender is considered.
The membership of the external review groups is selected to provide further geographical
representation.

1.5.2 Competing interests

All external contributors to the development of guidelines collated here, including members
of the guideline development groups and the external review groups, completed a WHO
declaration of interests form. In accordance with the WHO declaration of interests policy for
experts, a brief biography of all guideline development group members is published on the
WHO HIV website for a period of 14 days prior to the guideline meeting.

The responsible technical officers for developing guidelines reviewed all the declaration of
interests forms completed by the guideline development group members. A management plan
for each declared conflict was agreed and recorded at the time of the meetings. All declared
interests and management strategies were discussed with the chairs and methodologist for the
respective meetings. Declared conflicts are shared at the start of each guideline development
group meetings, and participation in decision-making where a potential conflict was involved
is closely monitored by the WHO Guideline Steering Group and GRADE methodologist.

Every effort is made to ensure that any potential influence of conflicts of interest is minimized.
The Guideline Steering Group assessed all completed declaration of interests forms for other
external contributors to the guidelines. Individual participation was reviewed with regard

to the interests declared. All declaration of interests forms are on electronic file at the WHO
Department of Global HIV, Hepatitis and Sexually Transmitted Infections Programmes and will
be maintained for 10 years.

Funding from the Bill & Melinda Gates Foundation, the United States President’s Emergency
Plan for AIDS Relief, the United States Agency for International Development, the United States
Centers for Disease Control and Prevention and Unitaid supported the development of these
guidelines.



1.5.3 Evidence synthesis
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This publication summarizes guidelines that have already been published and
compiles previously formulated recommendations. Typically, the process of developing
recommendations begins with consultative meetings with experts, health ministries and
communities, with research questions being developed and priorities set. A WHO steering
group develops questions for systematic reviews using a PICO (population, intervention,
comparator, outcomes) format. For WHO recommendations included in this publication,
a GRADE approach (7) was used to appraise relevant evidence and was placed into an
evidence-to-decision framework to help inform the discussions at guideline development
group meetings.

1.5.4 Peer review

External peer review was conducted in accordance with WHO standards for all the individual
guidelines included in this consolidated publication. An invited review group comprising broad
expertise in public health, programme management and community representation reviewed a
draft and provided comments on the validity, reliability and clarity of the content.

1.6 Organization of the guidelines
1.6.1 Chapter contents

The structure of the guidelines is based on the continuum of HIV testing, prevention, treatment
and care (Fig. 1.1).

Fig. 1.1 Continuum of care and relevant sections of the guideline
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The chapters of the guidelines include the following information.

Chapter 2 summarizes existing WHO guidance on HIV testing services, including information
to be provided during pre- and post-test counselling, approaches to service delivery and
considerations for priority populations. New recommendations on the timing of and approaches
to virological testing among infants and the use of new testing technologies are also provided.

Chapter 3 addresses the use of ARV drugs for HIV prevention. A new recommendation on the
introduction of the dapivirine vaginal ring as an HIV combination prevention option for women
with substantial risk of HIV infection is included (8,9). Recommendations on oral pre- and
post-exposure prophylaxis, including infant ARV drug prophylaxis, are summarized and the
importance of combination HIV prevention approaches is discussed.

Chapter 4 addresses ART for people living with HIV, including when to start treatment (first-
line regimens for adults, adolescents and children) and what regimens to switch to (second-
and third-line treatment). The chapter contains key recommendations on rapid ART initiation,
the introduction of dolutegravir (DTG) as the preferred option in first-line regimens and in
second-line regimens (if not previously used in first-line ART). Updated recommendations on
the timing of ART for people with TB and infant feeding by women with HIV are summarized.
The chapter includes new recommendations on the use of new point-of-care technologies for
viral load testing and treatment monitoring as well as a detailed summary of guidance on
managing toxicity related to ARV drugs and key ARV drug—drug interactions.

Chapter 5 summarizes the package of care for people with advanced HIV disease and the
clinical management of cryptococcal disease and histoplasmosis. This package of advanced
HIV care includes screening for TB, providing TB preventative therapy, testing and pre-emptive
treatment for cryptococcal disease, providing co-trimoxazole and enhanced adherence
counselling. It also links to the new WHO systematic screening guidance for TB and the most
recent WHO guidance for TB preventive therapy.

Chapter 6 summarizes existing WHO guidance on the management of common coinfections
and comorbidities associated with HIV, including the use of co-trimoxazole preventive therapy,
TB case finding and treatment of latent and active TB and managing viral hepatitis. The
chapter includes a new section on cervical cancer that introduces new recommendations

and good practice statements on screening and treatment of cervical precancerous

lesions among women living with HIV. New recommendations are presented for the

diagnosis and management of HIV and Buruli ulcer coinfection and treatment of HIV and
visceral leishmaniasis coinfection. The importance of assessing and managing the risk of
noncommunicable diseases among people living with HIV is highlighted by recommendations
on assessing and managing cardiovascular disease and mental health disorders.

Chapter 7 discusses key service delivery issues related to providing ART with a greater focus

on person-centred care. Reduced frequency of clinic visits and medication refills for people
established on ART and more convenient and accessible ARV drug distribution approaches

are recommended to further reduce the burden on clients and health facilities. New
recommendations are also provided to help strengthen linkage to care following HIV diagnosis
and long-term retention in care, including community-based approaches to support adherence.
Integration of sexual and reproductive health and rights services with HIV services has been
revalidated, and a new recommendation on integrating noncommunicable disease services

with HIV services has been made. Guidance on task sharing, integration and decentralization of
services is summarized with new guidance on task sharing and integration of diagnostic services.
New guidance in this chapter emphasizes the importance of providing psychosocial support
interventions to meet the particular needs of adolescents. The chapter reiterates the importance
that the health interventions for key populations, which do not differ from those for other people
at risk of or living with HIV, reach these groups, whose access is often compromised, and the
approaches for delivering services may therefore need to be adapted.
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Chapter 8 summarizes a range of recommended approaches to monitoring and evaluating
programmes along the continuum of testing, prevention and care, including using
recommended programme indicators and strategies to monitor ARV toxicity and ARV drug
resistance.

Chapter 9 outlines the processes for disseminating these new guidelines.
The annexes include reference tables to support key recommendations.

Supplementary materials will be forthcoming.

1.6.2 Presentation of the recommendations

Recommendations are typically presented in the following format to reflect the review of
the evidence and other considerations by the guideline development groups and have been
summarized where appropriate.

¢ Recommendation. The recommendation and the strength and certainty of evidence
assessed using the GRADE method are stated.

* Background. Previous WHO guidance in this area and developments since the
recommendations were last reviewed are described. When the recommendation relates to a
specific population, key issues for that population may be briefly summarized.

¢ Rationale and supporting evidence. New evidence on which the recommendation
is based and other key operational and programmatic considerations that informed the
development of the recommendation is summarized.

¢ Implementation considerations. Key implementation issues specific to the
recommendation are discussed.

e Research gaps. Issues requiring further research are summarized.
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2. HIV TESTING AND DIAGNOSIS

2.1 Introduction

The 2019 consolidated guidelines on HIV testing services bring together the latest evidence-
informed guidance and recommendations for delivering high-impact HIV testing services,
including linkage to HIV prevention and treatment, in diverse settings and populations (7). A
key objective of these guidelines is to encourage greater national and global commitment to
implementing effective and efficient HIV testing services as a vital element of the national and
global HIV responses. These guidelines also provide operational guidance on demand creation
and messaging for HIV testing services; implementation considerations for priority populations;
HIV testing strategies for diagnosing HIV; optimizing the use of dual HIV and syphilis rapid
diagnostic tests; and considerations for strategic planning and rationalizing resources such

as optimal time points for maternal retesting. These 2021 consolidated HIV guidelines also
incorporate additional recommendations and considerations for improved infant diagnosis.

2.2 HIV testing for a changing epidemic

People’s knowledge of their own HIV status and that of their partners is essential to the
success of the HIV response (7). HIV testing services provide a pathway to HIV prevention,
treatment, care and other support services. HIV testing services refer to the full range of
services that should be provided with HIV testing, including counselling (pre-test information
and post-test counselling); linkage to appropriate HIV prevention, treatment, care and other
clinical services; and coordination with laboratory services to support quality assurance and
the delivery of accurate results (7).

The overarching goals of HIV testing services are to:

e identify people living with HIV by providing high-quality testing services for individuals,
couples and families;

o effectively link individuals and their families to HIV treatment, care and support and to HIV
prevention services, based on their status; and

e support the scale-up of high-impact interventions to reduce HIV transmission and HIV-
related morbidity and mortality.

All HIV testing services should continue to be provided in accordance with WHO's essential
five Cs: consent, confidentiality, counselling, correct test results and connection or linkage to
prevention, care and treatment.

HIV testing services should always be voluntary. Protecting and maintaining client
confidentiality is important, especially when offering testing as part of partner services and
when the pre-test information session includes questionnaires screening for risks, symptoms
or indicator conditions. An enabling environment that removes barriers such as stigma,
discrimination and criminalization and age-of-consent issues is important for increasing access
to and uptake of HIV testing services, especially among those at high ongoing risk and key
populations (Fig. 2.1).
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Fig. 2.1 Addressing critical enablers for HIV testing services programmes
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2.3 Mobilizing demand and pre-test services

Demand creation

The 2019 WHO consolidated guidelines on HIV testing services (7) include a new best practice
statement on demand creation for HIV testing services. Demand creation and mobilization
strategies include activities intended to directly improve an individual’s knowledge, attitudes,
motivations and intentions to test and to inform the decision to obtain HIV testing services.

Good practice statement on demand creation (2019)

Demand creation to increase HIV testing service uptake and engage those in

greatest need of services is a valuable tool for mitigating stigma, discrimination and
criminalization. Priorities may need to be set among demand creation approaches,
depending on the setting, focus population and available resources, as part of a
strategy to reach people living with HIV who do not know their status and who have
high HIV-related risk. Many demand creation strategies have been assessed for how
they affect HIV testing uptake and the proportion of people living with HIV diagnosed,
including the following.

Evidence-informed platforms for delivering demand creation include:

e peer-led demand creation interventions, including mobilization; and

o digital platforms, such as short, prerecorded videos encouraging testing.
Approaches that have showed evidence of increasing demand include:

e advertising specific attributes of HIV testing services;

brief key messages and counselling by providers (less than 15 minutes);
e messages during couples counselling that encourage testing;

e messages related to risk reduction and economic empowerment, especially for people
who inject drugs; and

motivational messages.
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Good practice statement on demand creation (2019) (continued)

Evidence suggests that the following approaches may be less effective for demand
creation:

e personal invitation letters;
e individualized content messaging;

e counselling focused on building the relationship between the client and counsellor’;
and

e general text messages, including SMS.

Some studies report increases in HIV testing service uptake when incentives are offered,
but when the use of incentives for demand creation is considered, the benefits and
costs should be carefully weighed, such as:

e resource sustainability, especially for providing financial incentives, which may
undermine the principles of universal health coverage;

¢ |onger-term behavioural changes associating HIV testing services and other services
with incentives weighed against short-term increases in uptake;

e negative effects on equity, because some populations and diseases are given priority;
and

e potential to give lower priority to systematically implementing strategies that
improve service delivery and reduce barriers and disincentives, such as user charges
associated with accessing health-care services more broadly.

Source: Consolidated guidelines on HIV testing services, 2019 (1).

2.3.1 Pre-test services

WHO does not recommend pre-test counselling. Instead, programmes should provide concise
pre-test information for individuals receiving HIV testing services, their families and their
partners in a process that provides relevant information and answers clients’ questions. Box

2.1 summarizes the core approaches and strategies of a pre-test service delivery package. With
the introduction of additional approaches to HIV testing services, including HIV self-testing and
partner services (especially provider-assisted referral and social network—based approaches),
tailored, client-centred messaging has become more frequently given priority (2).

See Chapter 3 of the Consolidated guidelines on HIV testing services, 2019 (1), which describes
in detail the key considerations for mobilizing demand and implementing effective pre-test
services, information and messaging.

' Often called “therapeutic alliance counselling”, this focuses on the relationship between client and provider and on mutually
agreed upon goals, assignment of tasks mutually perceived to be effective and relevant, and developing a bond between client
and counsellor based on relationship and trust.
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Box 2.1. Pre-test service delivery package: core approaches
and strategies

Enabling environment
® Protecting confidentiality

e Preventing social harm, stigma, discrimination and criminalization
e Empowering communities
e Ensuring appropriate age-of-consent policy

Mobilization platforms for creating demand

e Peer-delivered, participatory and community-led approaches, such as using peer
educators, community groups and faith-based programmes

e Digital tools based on HIV testing services approach, setting and context, including
social media, text messages, mHealth, eHealth mass media and other digital media,
including short videos

Mobilization strategies for creating demand

e Targeted promotions, advertisements and messaging related to the attributes of a
specific HIV testing service, such as unique setting or option, late-night or weekend
hours

e Educational programmes (for example, drama, sport-based and faith-centred)
e Counselling strategies (for example, motivational messages)

e Couples-oriented counselling and partner services (including provider-assisted referral
and social network—based approaches).

Pre-test information and messages
» Benefits of testing and of available prevention and treatment services

e Explanation of issues and services for those receiving ART seeking further testing, as
relevant

e Opportunity to ask questions.

Screening (as relevant)

e Risk-based screening: for example, providing for self-assessment of risk to prompt
testing or, in settings with a low burden of HIV infection, offering HIV testing services
to people who, when asked, report risky behaviour or concern about potential
exposure

e Symptoms and coinfection screening: for example, for TB, sexually transmitted
infections and viral hepatitis

e Screening for indicator conditions

Source: Consolidated guidelines on HIV testing services, 2019 (1).
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2.4 HIV testing service delivery approaches

WHO recommends differentiated HIV testing service delivery approaches in a people-centred
approach to address the needs of a variety of population groups, contexts and epidemic
settings (Chapter 7 provides further details on people-centred care and differentiated service
for HIV treatment). It is essential for countries to provide a strategic mix of WHO-recommended
differentiated HIV testing service delivery approaches (Box 2.1). These include facility-based
testing, community-based testing, HIV self-testing, partner services including provider-assisted
referral and social network—based approaches. Trained lay providers and peers can now often
provide an HIV diagnosis within a single visit in a health facility or community setting using
rapid diagnostic tests.

Programmes need to routinely review and use their data to select and optimize the implementation
of HIV testing service delivery approaches to reach populations and geographical settings with
the largest proportion of people living with HIV who do not know their status.

See Chapter 5 of the Consolidated guidelines on HIV testing services, 2019 (1), which describes
in detail the service delivery approaches for HIV testing services.

2.4.1 Facility-based HIV testing services

Recommendations?

High-HIV-burden settings

HIV testing should be offered to all populations and in services (for example,
services for sexually transmitted infections, hepatitis, TB, children under
five, immunization, malnutrition, antenatal care and all services for key
populations) as an efficient and effective way to identify people with HIV.

Low-HIV-burden settings
HIV testing should be offered for:

¢ adults, adolescents or children who present in clinical settings with signs
and symptoms or medical conditions that could indicate HIV infection,
including TB, viral hepatitis and sexually transmitted infections;

¢ HIV-exposed children and symptomatic infants and children;
e key populations and their partners; and
e pregnant women.

2These recommendations were developed in 2007 and revised in 2019.

Source: Consolidated guidelines on HIV testing services, 2019 (1).

Facility-based HIV testing services encompass testing in a health facility or laboratory setting.
Facility-based HIV testing services can be provided at stand-alone HIV testing services sites
(often referred to as voluntary counselling and testing sites) or routinely offered at clinical sites
(often referred to as provider-initiated testing and counselling).
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Routine facility-based HIV testing services can be offered at a range of public and private
health facilities. This aims to increase the coverage of HIV testing services, provide earlier
diagnosis, normalize HIV testing, remove the need for personal motivation to seek HIV testing
services and reduce missed opportunities for HIV testing services. HIV testing services have
been successfully and effectively integrated in some clinical settings such as antenatal care
and TB services. Significant opportunities exist for integrating HIV testing services into many
clinical services. The decision where and in which facilities to routinely offer HIV testing
services should be guided by the local epidemiology and HIV testing services coverage gaps.

2.4.2 Facility-based HIV testing for infants and children

Recommendations (2016)

¢ In settings with a high burden of HIV infection, infants and children with
unknown HIV status who are admitted for inpatient care or attending
malnutrition clinics should be routinely tested for HIV (strong recommendation,
low-certainty evidence).

e In settings with a high burden of HIV infection, infants and children
with unknown HIV status should be offered HIV testing in outpatient or
immunization clinics (conditional recommendation, low-certainty evidence).

Good practice statement (2016)

¢ In all settings, the biological children of a parent living with HIV (or who
may have died from HIV) should be routinely offered HIV testing services
and, if found to be either infected or at high risk of infection through
breastfeeding, should be linked to services for treatment or prevention and
offered a broader package of voluntary provider-assisted referral.

Source: Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection:
recommendations for a public health approach — second edition (3).

Background

Access to infant diagnosis is mostly limited to infants born to mothers enrolled and retained in
programmes to prevent the mother-to-child transmission of HIV. These women generally have
very low vertical transmission rates, so most infants diagnosed will test negative. By contrast,
mothers who receive inadequate or no interventions to prevent mother-to-child transmission
will have much higher transmission rates and yet their infants are unlikely to be tested and
identified as HIV-infected. This contributes to the large gap between coverage of and need for
ART among children and persistently high HIV-related mortality among children. Previous WHO
guidelines have emphasized the importance of case-finding and testing outside programmes
to prevent mother-to-child transmission to identify children who did not benefit from such
interventions, but for a variety of reasons facility-based? testing and counselling for children
has not been optimally implemented (4).

2 Referred to at the time as provider-initiated testing and counselling.
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Rationale and supporting evidence

A systematic review was undertaken to compare the standard approach of testing infants and
children in programmes to prevent mother-to-child transmission with testing in a range of clinical
settings outside such programmes (5). The primary outcomes examined were yield of testing in
terms of the HIV seropositivity rate and acceptability by caregivers. The objective was to provide
additional evidence to reinforce and contextualize guidance on testing children for HIV.

No studies directly compared the yield of testing within programmes to prevent mother-
to-child transmission with testing outside of these programmes. However, 24 studies were
identified that reported on the yield of facility-based testing and counselling for children
younger than five years in a variety of settings, including inpatient, outpatient, nutritional
rehabilitation centres and immunization clinics. Twenty-two of the 24 studies were conducted
in sub-Saharan Africa, and 18 of 22 were in settings with high HIV prevalence (>5%). There
was one study from Asia and one from Oceania. One study provided data for both outpatient
and immunization clinics (6), but the rest assessed yield in only one setting (16 inpatient
studies, 2 outpatient studies, 3 nutrition centres and 2 immunization clinics).

One third of the studies were conducted during or after 2013, when WHO issued guidance

on using lifelong ART for all pregnant and breastfeeding women. The yield of positive test
results was very high in inpatient settings for children (22.5%, 95% confidence interval (Cl)
16.0-29.0%) and high in nutrition centres (14.2%, 95% Cl 2.3-26.1%). The rates were lower in
immunization clinics (3.3%, 95% Cl 0-6.9%) and outpatient settings (2.7%, 95% Cl 0.3—
5.2%). Positivity rates varied significantly by geographical region. Across 18 studies in eastern
and southern Africa, the prevalence was 22.6% (95% Cl 17.2-28.0%), whereas in four studies
conducted in western and central Africa (where the population HIV prevalence is lower), the
prevalence was less than half, at 9.7% (95% Cl 2.2-17.2%). Asia and Oceania had too few
studies to perform subgroup analysis.

Eight studies were identified that used a universal testing approach in inpatient settings for
children; these were compared with eight studies that assessed symptoms to determine which
children to test. Although symptom-based testing approaches showed a slightly higher yield of
positive results (23.1%, 95% Cl 14.9-31.3% versus 21.9%, 95% Cl 12.4-31.4%) this difference
was not statistically significant.

Data from countries with lower prevalence were limited, but one study from western Africa
reported a positivity rate of 25% in nutritional centres (7), suggesting that if the coverage of
maternal ARV drugs used to prevent mother-to-child transmission is poor, the yield of facility-
based testing and counselling of children in selected settings may be high, even when the
overall HIV prevalence in the country is low. Unpublished data from Ethiopia suggest that
prevalence rates among children — even in inpatient settings — have declined significantly over
the past 10 years, but testing of children of index clients has remained consistently high at
greater than 5% (T. Tsague, UNICEF, personal communication, June 2015).

There are no reports on the cost—effectiveness of testing children for HIV in specific health-

care settings for children. Integrating HIV services (including HIV testing) into other health
programmes has been found to be generally cost effective, but the cost—effectiveness of
facility-based testing and counselling for children (especially in immunization programmes and
outpatient clinics, where the yield of positive results is likely to be lower) depends on factors such
as maternal prevalence and the coverage of services to prevent mother-to-child transmission (8).
In settings with high maternal HIV prevalence and low coverage of services to prevent mother-to-
child transmission, testing infants and children is likely to be highly cost effective as a strategy to
prevent HIV-associated mortality. Moreover, facility-based testing and counselling during infancy
may identify infants who are exposed to HIV with detectable antibodies but are not yet infected,
providing an opportunity to prevent transmission during breastfeeding.



HIV testing and diagnosis

Of the 24 studies assessed in the systematic review, 13 reported on the rates of caregiver
acceptance of HIV testing children. Acceptance rates varied by the location of testing and

by region, but the overall mean acceptance rate was high, at 92% (range 73—-100%). Most
caregivers were motivated to accept testing by a desire to know the child’s HIV status (78%).
A small minority (5%) reported being influenced by other parents whose children had been
tested. In a study in South Africa to inform about the acceptability and feasibility of routine
HIV testing in immunization clinics, just over half of all eligible children and caregivers
accepted HIV testing (9). The Guideline Development Group made a strong recommendation
to provide routine HIV testing for infants and children admitted for inpatient care or attending
malnutrition clinics, citing existing vast programme experience and testing yield along with
high levels of feasibility and acceptability, despite the low-certainty evidence.

Implementation considerations

Although the guidance for active case finding and facility-based testing and counselling among
children has been in place since 2007, the uptake of this recommendation has been poor. Issues
around the legal age of consent and provider discomfort with disclosure have contributed to
this lack of uptake, especially for adolescents and older children. A recent study in six primary
clinics in Zimbabwe identified several other factors, including a perceived lack of importance
attached to testing older children and a sense that testing was not warranted if children were
asymptomatic (70). Lack of time and reagents and discomfort with approaching male caregivers
were also noted as reasons for not testing. A WHO survey of health workers, policy-makers and
programme managers from 17 countries found that almost half the respondents thought that
testing children in immunization clinics would be either easy or very easy to do, suggesting
that this policy is highly feasible to implement. Experience from countries that have been

trying to roll out facility-based testing and counselling of children highlights the importance of
thorough linkage to care and services for children who are exposed or infected. Linkage to care
may be easier for children in inpatient settings than for those in busy outpatient clinics. The
negative impact of HIV testing on the uptake of other essential childhood interventions, such
as immunization, has been cited as an argument against integrating testing in immunization
clinics (71). A study in the United Republic of Tanzania showed that, although integration of HIV
testing resulted in an increase in immunization rates in urban centres, there was a decrease in
rural facilities, possibly reflecting higher levels of stigma in rural communities (72).

2.4.3 Community-based HIV testing services

Recommendations (2019)

High-HIV-burden settings

e Community-based HIV testing services are recommended, with linkage to
prevention, treatment and care services, in addition to routine facility-based
testing, for all populations, particularly key populations (strong recommendation,
low-certainty evidence).

Low-HIV-burden settings

e Community-based HIV testing services are recommended for key populations,
with linkage to prevention, treatment and care services, in addition to routine
facility-based testing (strong recommendation, low-certainty evidence).

Source: Consolidated guidelines on HIV testing services, 2019 (1).
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Community-based testing refers to HIV testing services offered in the community, outside a
health facility. WHO recommended community-based HIV testing services in 2013 to expand
testing, especially among key populations and their partners, young people, men and others
who may be less likely to test in facilities.

Community-based HIV testing services can be delivered in many ways and in different settings
and venues. These include HIV testing services at fixed locations in the community, including
community-based voluntary counselling and testing sites, mobile outreach in hotspots and
community sites such as parks, bars, clubs, cruising sites and saunas and at events, places

of worship, workplaces and educational establishments, sometimes with the use of mobile
vans. Community-based HIV testing services can also be delivered at peoples’ homes, usually
referred to as home-based HIV testing services (7). Home-based HIV testing services can either
be offered to eligible members in all households in a certain area (that is, door-to-door) or

be more focused — for example, in the context of HIV partner services. Community-based HIV
testing services can be conducted by trained lay providers and peers using rapid diagnostic
tests and the test for triage strategy.

Community-based HIV testing services can be delivered either alone or in combination with
testing and screening for other infections such as TB, viral hepatitis and sexually transmitted
infections or as part of other community services such as maternal and child health, and
contraception. Appropriate training and supervision of providers is needed when combining
HIV testing services with other infections and services. Some HIV testing service approaches
and models, when carefully designed and focused, can effectively reach priority populations
such as men, key populations and the partners of people living with HIV.

2.4.4 HIV self-testing

Recommendations (2019)

HIV self-testing should be offered as an approach to HIV testing services
(strong recommendation, moderate-certainty evidence).

Remarks
e Providing HIV self-testing service delivery and support options is desirable.

e Communities need to be engaged in developing and adapting HIV self-testing models.

o HIV self-testing 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.

Sources: WHO recommends HIV self-testing — evidence update and considerations for success (13) and Consolidated
guidelines on HIV testing services, 2019 (1).

HIV self-testing is a process in which people collect their own specimen (oral fluid or blood)
using a simple rapid HIV test and then perform the test and interpret their results when and
where they want. Box 2.2 summarizes key messages on HIV self-testing for providers, self-
testers and the community.

HIV self-testing has emerged as an effective tool in expanding HIV testing services among
people at risk of HIV who may not otherwise test and those at ongoing risk who need to test
frequently (74,15). HIV self-testing is a convenient and confidential option for HIV testing.
HIV self-testing is safe and accurate, and lay users can perform HIV self-testing and achieve
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performance comparable to that of trained health-care workers. Globally, use of HIV self-
testing within differentiated national HIV testing services plans has expanded and is helping
countries to reach national and global goals.

Box 2.2 Key messages for providers, self-testers and communities

HIV self-testing is a test for triage and does not provide a definitive HIV-positive diagnosis.
A reactive (positive) HIV self-testing result is not equivalent to an HIV-positive diagnosis.
All reactive HIV self-testing results need to be followed by further testing by a trained
provider to confirm HIV status, starting with the first test in the national testing algorithm.

Perform HIV self-testing AO-

HIV-negative
Reactive HIV self-test Link to HIV prevention services if
Link to further testing by a trained provider ongoing risk
to confirm HIV status Retest if ongoing HIV risk or

recent exposure

Nonreactive HIV self-testing results should be considered HIV-negative, with no need
for immediate further testing except for those starting PrEP. For people starting or
already taking PrEP, HIV self-testing will not usually replace initial or subsequent
quarterly facility visits and testing.

Those with invalid HIV self-testing results need to repeat the test using another HIV self-
testing kit or to seek testing from a trained provider. Any person uncertain about their
HIV self-testing result should be encouraged to seek testing from a trained provider.

HIV self-testing is not recommended for people living with HIV who are receiving ART,
since false-negative HIV self-testing results can occur. Those who are HIV-positive but
not receiving ART should be encouraged and supported to initiate ART.

Retesting following a negative self-test result is necessary only for those at ongoing
risk, such as people from key populations and those reporting potential HIV exposure in
the preceding 12 weeks.

HIV self-testing means testing yourself. HIV self-testing is for individuals who want to
test and learn their HIV status on their own. Offering a HIV self-testing kit to a sexual
partner, friend or adult family member and encouraging them to use the self-test can
often be a good way to help them learn their HIV status. However, a person should
never be coerced or forced to self-test. Coercive or mandatory use of an HIV self-testing
kit should never be supported or encouraged and is not considered self-testing.

WHO does not recommend that parents or guardians use HIV self-testing kits to test
their babies or children. HIV self-testing will not provide a correct result for children
younger than 18 months old because the mother’s antibodies may still be present

in the infant.
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HIV self-testing service delivery models and support tools

HIV self-testing kits can be distributed through various channels, including those supported by
public or donor funding or in the private sector as well as through public—private partnerships
(Fig. 2.2). If possible, offering choice in HIV self-testing service delivery options and type of test
kits (such as between kits using oral fluid or blood) can help to reach more people.

Fig. 2.2 HIV self-testing service delivery models
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Many people can perform HIV self-testing correctly with minimal or no support; however,
some may need and want support, and it should be made available. This can include video
instructions, virtual support or in-person demonstration or training. Providing a range of
support options is important, if feasible. Support tools and packages should be adapted to
address the local context, population needs and community preferences as well as considering
available resources. Programmes are encouraged to define a minimum support package to
accompany HIV self-testing implementation. This package can be regularly reviewed and
adjusted as programmes expand and scale up. Available resources and community preferences
need to be considered.

2.4.5 HIV partner services

Recommendations (2019)

Provider-assisted referral should be offered to people with HIV as part of a
comprehensive package of testing and care (strong recommendation, moderate-
certainty evidence).

Social network-based approaches can be offered as an HIV testing approach
for key populations as part of a comprehensive package of care and prevention
(conditional recommendation, very-low-certainty evidence).

Good practice statement (2019)

e In all settings, biological children with a parent living with HIV (or who
may have died from HIV) should be routinely offered HIV testing services
and, if found to be either infected or at high risk of infection through
breastfeeding, should be linked to services for treatment or prevention and
offered a broader package of voluntary provider-assisted referral.

Note: Partner services include partner notification, contact tracing, index testing and
family-based index case testing for reaching the partners of people living with HIV.
These guidelines define partner services as encompassing a range of partner services
packages and approaches, including social network—based approaches.

Source: Consolidated guidelines on HIV testing services, 2019 (1).

Partner services offer voluntary HIV testing services to the sexual and/or drug-injecting
partners of people living with HIV. This is an effective way of identifying additional people
living with HIV. Partners who are diagnosed with HIV can be linked to treatment services, and
those who are HIV-negative and at ongoing risk of acquiring HIV can be linked to effective HIV
prevention. When partner services are offered, HIV testing services should also be offered to
the biological children of the person living with HIV if the children’s HIV status is unknown.

HIV partner services can be delivered in many ways, including patient referral and provider-
assisted referral (16). If feasible and acceptable to the client, voluntary provider-assisted
referral (see Box 2.3) should be given priority, since it is more effective and provides the
opportunity to offer comprehensive prevention interventions to partners who are HIV-negative
but remain vulnerable to acquiring HIV.
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Box 2.3 Definition of provider-assisted referral

In provider-assisted referral (also called assisted partner notification or index testing),
a trained provider asks people living with HIV about their sexual and/or drug-injecting
partners and then, with the consent of the HIV-positive client, informs the partners of
their potential exposure to HIV. The provider then offers voluntary HIV testing services
to these partners. The provider can contact partner(s) by telephone or email or in
person and offer them home-based HIV testing services or invite them to visit a facility
to receive HIV testing services.

Globally, the adoption of HIV partner services policies and implementation is increasing.
Despite progress, members of key populations and their partners do not often fully benefit
from HIV partner services and provider-assisted referral (14,17). Although partner services
are safe, feasible and effective among members of key populations and their partners (14,17),
implementation remains limited. This is often attributed to policy and structural barriers,
confidentiality concerns and the reluctance of members of key populations to identify their
partners to providers because they fear stigma and discrimination (77,18).

To address some of the challenges in scaling up HIV partner services among key populations,
especially the challenges of confidentiality, in 2019 WHO recommended social network—based
HIV testing approaches as an approach for reaching the sexual or drug-injecting partners

and social contacts of the members of key populations. These approaches also can expand

the scope of testing to the HIV-negative partners and social contacts of members of key
populations, thus making testing services more acceptable and normalizing their use (76).
Social network-based approaches are safe, acceptable and feasible and may identify additional
people living with HIV.

All partner services should be voluntary. Whenever partner services and social network—based
approaches are offered, the client should be informed of their benefits and cautions and assured
that their decisions about contacting partners and other people from their social networks are
voluntary and not pressured. Although provider-assisted referral should be encouraged, clients
should have the opportunity to choose from all available options for partner services, including
social network—based approaches, or to decline it altogether. They can choose different methods
for different partners. For example, they may prefer to inform their primary partners themselves
(patient referral), but they may not be comfortable informing other partners and instead choose
provider-assisted referral.

2.4.6 Strategic planning for HIV testing services

Despite increases in the number of HIV tests conducted every year, 19% of the people living
with HIV are unaware of their status and, in many settings, HIV testing services are not
sufficiently focused (79). In many settings with high treatment and coverage rates, poorly
targeted HIV testing services continue to miss people living with HIV who are at greatest

risk and do not know their status. These include key populations globally and, in settings
with a high burden of HIV infection in southern Africa, men, adolescents and young people
(15-24 years old). These realities require new focus and new approaches to reach people with
undiagnosed HIV early in their infection. WHO's 2019 HIV testing services guidelines responds
to this changing face of the HIV epidemic (7). They support the development and scale-up of
evidence-informed HIV testing services approaches in facilities and in community settings for
those who need HIV testing, prevention and treatment services.
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Countries need to adopt a strategic mix of service delivery approaches to achieve equitable
access to HIV testing services, based on the local context, the nature of the epidemic, priority
populations and gaps and available resources. The national HIV testing services plan should
facilitate diagnosing as many people living with HIV as early as possible and give priority to
reaching the population groups with higher HIV risk in which the gap in knowledge of HIV
status is greatest. Once diagnosed, HIV testing services should support effective linkage to
appropriate post-test services. People living with HIV who learn their status without adequate
support may not link to care or may be lost to follow-up.

Focused HIV testing services approaches are needed, especially in resource-limited settings

(1). HIV testing services can be optimized by giving priority to new innovative approaches such
as HIV self-testing and partner services, including provider-assisted referral (index testing)

and social network—based HIV testing services approaches and focusing them on specific
health services, priority populations and geographical settings. Optimized facility-based HIV
testing services remain an important approach, especially in settings with a high burden of HIV
infection. In addition, community-based testing can effectively reach key populations and other
priority groups with a range of delivery models such as through community-based fixed sites
or mobile outreach in hotspots and community sites such as parks, bars, clubs, cruising sites
and saunas and at events, places of worship, workplaces and educational establishments or
through home-based HIV testing services. Test for triage can be used in community-based HIV
testing services using trained lay providers or peers and a single rapid diagnostic test and then
referring and linking all people with a reactive test result to appropriate HIV prevention, care
and treatment services (see also Chapter 7 on linkage from HIV testing to enrolment in care).

For certain population groups, retesting is recommended (see Box 2.4). The primary goal of
retesting should be to enable those who have previously tested HIV-negative to stay HIV-
negative and to identify those who have become HIV-positive as early as possible so that they
can start treatment. Retesting among people who are HIV-negative or of unknown status has
two key purposes: (1) monitoring the effectiveness of HIV prevention interventions and (2)
identifying and treating new HIV infections as early as possible when prevention efforts fail.
Globally, most people who have an HIV-negative test will not need retesting (7).

In low-HIV-burden settings, retesting all pregnant and postpartum women during pregnancy

is not advised. In high-HIV-burden settings, retesting is advised for all pregnant women with
an unknown or HIV-negative status during late pregnancy (third trimester). Catch-up testing is
needed if the first test or retest is missed or delayed. High-HIV-burden countries could consider
an additional retest in the postpartum period for specific districts or regions with high HIV
burden or incidence, women from key populations or who have a partner with HIV who does
not have suppressed viral loads.

See Chapter 7 of the Consolidated guidelines on HIV testing services, 2019 (1), which describes
in detail the strategic planning considerations for effective and efficient HIV testing services.
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Box 2.4 Suggested optimal retesting frequency for various
population groups

All settings

Only specific groups of people in high-HIV-burden settings or individuals with HIV-
related risks need post-test counselling messages encouraging retesting at the
appropriate intervals. WHO guidance recommends annual retesting for:

e all sexually active individuals in high-HIV-burden settings; and
e people who have ongoing HIV-related risks in all settings, including:

— key populations, defined as men who have sex with men, people in prison or closed
settings, people who inject drugs, sex workers and transgender people;

— country- or epidemic-specific risk groups such as men and adolescent girls and
young women in east and southern Africa; and

— people with a known HIV-positive partner.

Retesting in special groups: in certain situations, individuals who have been tested for
HIV in the past can be retested. These include:

— individuals presenting with a diagnosis or receiving treatment for sexually
transmitted infections or viral hepatitis;

— individuals with a confirmed or presumptive TB diagnosis;
— outpatients presenting with clinical conditions or symptoms indicative of HIV; and
— individuals with recent HIV risk exposure.

More frequent retesting, that is, every 3—6 months, may be warranted based on
individual risk factors and as part of broader HIV prevention interventions, such as
individuals taking PrEP who require quarterly HIV testing or key populations who
present to services with a sexually transmitted infection.

Retesting for pregnant and postpartum women
High-HIV-burden settings

Retest all pregnant women with unknown or HIV-negative status in late pregnancy,
at the third-trimester visit. If either the first test or retest is missed or delayed, catch-up
testing is needed.

An additional retest for women of unknown or HIV-negative status in the postpartum
period can be considered. Countries could consider an additional postpartum test in
specific districts or provinces with high HIV burden or incidence and among women from
a key population or who have partners with HIV who do not have suppressed viral loads.
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Box 2.4 Suggested optimal retesting frequency for various
population groups (continued)

Low-HIV-burden settings

Retest pregnant women with unknown or HIV-negative status who are in
serodiscordant relationships, whose partner does not have suppressed viral loads on
ART or have other known ongoing HIV risk in late pregnancy — at a third-trimester visit.
If either the first test or retest is missed or delayed, catch-up testing is needed.

An additional retest for women of unknown or HIV-negative status in the postpartum
period can be considered among women from key populations or who have partners
with HIV who do not have suppressed viral loads. Countries could also consider an
additional postpartum test in specific districts or provinces.

Source: Consolidated guidelines on HIV testing services, 2019 (1).

2.4.7 Implementation considerations for priority populations

Because of shifts in HIV epidemiology (20,21), all settings must focus efforts increasingly

on priority populations that remain underserved by existing approaches (Box 2.5). Priority
populations are those that: (1) are most affected by HIV and have high ongoing HIV risk; (2)
are critical to achieving and sustaining low HIV incidence; and/or (3) have specific individual
or structural HIV-related vulnerabilities (76). Although key populations and their partners are a
priority in all settings, other populations may be a priority based on country context, setting or
local epidemiology. This often includes men, adolescents and young people, pregnant women,
infants and children, serodiscordant couples, sexual and drug-injecting partners of people
living with HIV as well as migrants, refugees, displaced populations and other vulnerable
groups. See Chapter 6 of the Consolidated guidelines on HIV testing services, 2019 (1), which
describes in detail the key considerations for implementing HIV testing services for priority
populations.
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Box 2.5 Recommendations and implementation considerations
for priority populations

Infants and children (3,22-25)

Recommendations

The addition of nucleic acid testing (NAT) at birth to existing early infant diagnosis testing
approaches can be considered to identify HIV infection among HIV-exposed infants (conditional
recommendation, low-certainty evidence).

In settings with a high burden of HIV infection, infants and children with unknown HIV status
who are admitted for inpatient care or attending malnutrition clinics should be routinely tested
for HIV (strong recommendation, low-certainty evidence).

In settings with a high burden of HIV infection, infants and children with unknown HIV status
should be offered HIV testing in outpatient or immunization clinics (conditional recommendation,
low-certainty evidence).

Point-of-care nucleic acid testing should be used to diagnose HIV among infants and children
younger than 18 months of age (strong recommendation, high-certainty evidence).

Rapid diagnostic tests for HIV serology can be used to assess HIV exposure among infants
younger than four months of age. HIV-exposure status among infants and children 4-18 months
of age should therefore be ascertained by HIV serological testing the mother (conditional
recommendation, low-certainty evidence).

Rapid diagnostic tests for HIV serology can be used to diagnose HIV infection among children
older than 18 months following the national testing strategy (strong recommendation, moderate-
certainty evidence).

An indeterminate range of viral copy equivalents should be used to improve the accuracy of
all nucleic acid-based early infant diagnosis assays (strong recommendation, moderate-certainty
evidence).

Good practice statements

National regulatory agencies are encouraged not to delay the adoption of point-of-care early
infant diagnosis by conducting further evaluations but instead to adopt a rapid and streamlined
registration and national approval process for immediate implementation.

In all settings, biological children with a parent living with HIV (or who may have died of HIV)
should be routinely offered HIV testing services and, if found to be either infected or at high
risk of infection through breastfeeding, should be linked to services for treatment or prevention
and offered a broader package of voluntary provider-assisted referral.

Key populations (7,26)

Recommendations

HIV testing services should be routinely offered to all key populations both in the community
and in facility-based settings.

Community-based HIV testing, with linkage to prevention, treatment and care, should be
offered, in addition to routinely offering testing in facilities, for key populations in all settings
(strong recommendation, low-certainty evidence).

Social network-based approaches can be offered as an HIV testing approach for key populations
as part of a comprehensive package of care and prevention (conditional recommendation, very-low-
certainty evidence).
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Adolescents (26)

Recommendations

HIV testing services, with linkages to prevention, treatment and care, are recommended for
adolescents from key populations (strong recommendation, very-low-certainty evidence).

Adolescents should be counselled about the potential benefits and risks of disclosing their
HIV-positive status and empowered and supported to determine whether, when, how and to
whom to disclose (conditional recommendation, very-low-certainty evidence).

Settings with a high burden of HIV infection

In settings with a high burden of HIV infection, HIV testing services, with linkage to prevention,
treatment and care, are recommended for all adolescents (strong recommendation, very-low-
certainty evidence).

Settings with a low burden of HIV infection

HIV testing services, with linkage to prevention, treatment and care, should be accessible to
adolescents in low and concentrated epidemics?® (conditional recommendation, very-low-certainty
evidence).

2Now referred to as settings with a low burden of HIV infection.

Good practice statement

Governments should revisit age-of-consent policies, considering the need to uphold adolescents’
rights to make choices about their own health and well-being (with consideration for different levels
of maturity and understanding).

Pregnant women, couples and partners (7,26,27)

Recommendations

All pregnant women should be tested for HIV, syphilis and hepatitis B surface antigen (HBsAg)?
at least once and as early as possible (syphilis: strong recommendation, moderate-certainty evidence;
HBsAg?: strong recommendation, low-certainty evidence).

2Particularly in settings with a =2% HBsAg seroprevalence in the general population.

Dual HIV and syphilis rapid diagnostic tests can be the first test in HIV testing strategies and algorithms in
antenatal care.

Provider-assisted referral should be offered to all people with HIV as part of a voluntary
comprehensive package of testing and care (strong recommendation, moderate-certainty evidence).

Couples and partners should be offered voluntary HIV testing services with support for mutual
disclosure (strong recommendation, low-certainty evidence).

Women who disclose any form of violence by an intimate partner (or other family member) or
sexual assault by any perpetrator should be offered immediate support. Health-care providers
should, as a minimum, offer first-line support when women disclose violence. If health-care
providers are unable to provide first-line support, they should ensure that someone else (within
their health-care setting or another that is easily accessible) is immediately available to do so
(strong recommendation, indirect evidence).

Health-care providers should ask about exposure to intimate partner violence when assessing
conditions that may be caused or complicated by intimate partner violence, to improve
diagnosis and identification and subsequent care (strong recommendation, indirect evidence).

Good practice statements

Mandatory or coercive testing is never warranted. In consultation with the client, the provider
should assess the risk of harm, the most appropriate approach for couple and partner testing,
including more supportive options such as provider assistance, and situations that make couple
or partner testing inadvisable.
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2.5 Post-test services and linkage to prevention,
treatment and other services

Linkage to appropriate services following HIV diagnosis is a key component of effective and
comprehensive HIV testing services. Post-test counselling and other services that lead people
to appropriate care should be implemented as part of an explicit linkage strategy. The core
package of post-test services includes:

e clear and concise counselling messages;
e referral and offer of rapid ART initiation; and
e additional links to HIV prevention, care, support and other relevant services.

Chapter 7 on service delivery provides further detail on linkage from HIV testing to enrolment
in care (see subsection 7.4). Also see Chapter 4 of the Consolidated guidelines on HIV testing
services, 2019 (1), which describes in detail the essential post-test service package.

Special considerations for linkage to HIV prevention and other services

Because the number of people living with HIV who do not know their status is declining in
many countries, most people testing for HIV are likely to be HIV negative (5). Maximizing
programme impact and improving cost—effectiveness requires optimizing service delivery

to reach people who are HIV negative but have ongoing risk and to link and retain them in
effective prevention services (Fig. 2.3). Once a person is engaged in prevention interventions,
HIV testing services will continue to serve as part of prevention monitoring — such as quarterly
testing among people taking PrEP — to identify people who are newly infected so they can start
ART as soon as possible (76).

See Chapter 3 for recommended HIV prevention approaches.
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Fig. 2.3 The HIV prevention continuum
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2.6 Strategies to make HIV testing services accessible

Several WHO-recommended health programming practices can improve the accessibility
and efficiency of HIV testing services in clinical and community settings, such as
integrating HIV testing services with other testing and health services, decentralizing
HIV testing services to primary health care facilities and outside the health facilities in
the community and task sharing of HIV testing service responsibilities to increase the
role of trained lay providers.

Integration

Integration is the co-location and sharing of services and resources across different health
areas and includes offering HIV testing, prevention, treatment and care services alongside
other relevant health services. WHO recommends integrating HIV services, including HIV
testing services, with a range of other relevant clinical services, such as those for TB, viral
hepatitis, sexually transmitted infections, maternal and child health, sexual and reproductive
health, primary health care, key population programmes such as harm-reduction programmes
for people who inject drugs and, in priority countries, voluntary medical male circumcision
programmes. The primary purpose of such integration is to make HIV testing services more
convenient for people attending health facilities for other reasons and to increase the uptake
of HIV testing. Integration is appropriate in all epidemic settings and is especially important
where the HIV prevalence is high and should be designed according to the focus populations
and context.
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Decentralization

Decentralization of HIV testing services refers to providing HIV testing services at peripheral
health facilities such as primary health care facilities and outside health facilities in the
community. Decentralization of HIV testing services may be appropriate in both high-
prevalence and low-prevalence settings. Providing HIV testing in places closer to people’s
homes may reduce transport costs and the waiting times experienced in central hospitals and
thereby increase uptake. For example, community-based HIV testing services may be more
attractive for men, young people and key populations, who are otherwise less likely to test in
facilities (3). Close collaboration between community programmes conducting HIV testing and
nearby health facilities and health-care providers is likely to improve rates of early enrolment in
care. Linkage for ART and care services should be provided as quickly as possible, ideally in all
decentralized sites and programmes.

Decentralization of HIV testing services may not always be appropriate or acceptable to
potential users. In some settings, centralized HIV services may provide greater anonymity than
neighbourhood services for key populations or others who fear stigma and discrimination. In
some low-prevalence settings, decentralizing HIV testing services may be inefficient and costly.
Context, needs, service gaps and overall costs and benefits should be weighed to determine
the extent and manner of decentralizing HIV testing services.

Task sharing

Recommendation (2015)

Lay providers who are trained and supervised to use rapid diagnostic tests
can independently conduct safe and effective HIV testing services (strong
recommendation, moderate-certainty evidence).

Source: Consolidated guidelines on HIV testing services, 2015 (26).

Many countries continue to face shortages of trained health workers. Task sharing — the
rational redistribution of tasks from types of health-care providers with longer training to types
with shorter training — is a pragmatic response to health workforce shortages. Task sharing
seeks to increase the effectiveness and efficiency of the available personnel and thus enable
the existing workforce to provide HIV testing services to more people.

Trained lay providers and peer workers can support task sharing. A lay provider is defined as
any person who performs functions related to health-care delivery and has been trained to
deliver specific services but has received no formal professional or paraprofessional certificate
or tertiary education degree. Lay providers can be trained to deliver all testing services,
including pre-test information, performing HIV rapid diagnostic tests, interpreting test results
and reporting HIV status, offering post-test counselling and supporting linkage to prevention,
treatment and care services. Peers can be trained to function as lay providers.

WHO recommends that trained and supervised lay providers be able to provide HIV testing
services, both in the community and in health facilities. A test-for-triage approach using single
rapid diagnostic tests in the community or HIV self-testing with linkage to further testing

at facilities can support the role of trained lay providers and community-based HIV testing
services.
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For further details, see Chapter 7, which includes a strong recommendation on task sharing of
specimen collection and point-of-care testing with non-laboratory personnel when professional
staffing capacity is limited.

2.1 Maintaining the accuracy and reliability of HIV
diagnosis

WHO guidance on HIV diagnosis and testing strategies

Western blotting

Western blotting and line immunoassays should not be used in national HIV
testing strategies and algorithms (strong recommendation, low-certainty evidence).

HIV testing strategy and algorithm

WHO recommends that all HIV testing algorithms achieve at least 99% positive
predictive value and use a combination of tests with =99% sensitivity and =98%
specificity.

The first test in an HIV testing strategy and algorithm should have the highest
sensitivity, followed by a second and third test of the highest specificity.

Countries should consider moving to a three-test strategy as HIV positivity within
national HIV testing service programmes falls below 5% — meaning all people
presenting for HIV testing services should have three consecutive reactive test results in
order to receive an HIV-positive diagnosis.

Dual HIV/syphilis rapid diagnostic tests can be the first test in HIV testing strategies and
algorithms in antenatal care.

WHO suggests using a testing strategy for HIV diagnosis that is suitable for HIV
diagnosis during surveillance and routinely returning HIV test results to participants.

Retesting prior to ART initiation
All people newly diagnosed with HIV should be retested to verify their HIV status prior
to starting ART, using the same testing strategy and algorithm as the original diagnosis.

Retesting among people living with HIV who already know their status, who are on
treatment, is not recommended as it can provide incorrect results if the person with HIV
is on ART.

Source: Consolidated guidelines on HIV testing services, 2019 (1)




B Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring

Providing a correct HIV diagnosis, as quickly as possible, is critical to all HIV testing services
and national programmes. Accurate diagnosis enables newly identified people living with HIV
to start ART sooner, which has immediate benefits for their health and, through provider-
assisted referral (index testing), for the health of their partners and the community (7). To
achieve accurate results for children older than 18 months, adolescents and adults, WHO
recommends that countries use an HIV testing strategy or algorithm that combines rapid
diagnostic tests and enzyme immunoassays that, when used together, achieve a positive
predictive value of at least 99% (Fig. 2.4). The positive predictive value indicates the
probability that an HIV-positive diagnosis is correct.

WHO encourages all countries to use three consecutive reactive tests to provide an HIV-positive
diagnosis. Because of declines in HIV prevalence among those untreated (treatment-adjusted
prevalence) and decreasing HIV positivity in HIV testing services programmes, countries
currently using two consecutive reactive tests to provide an HIV-positive diagnosis are advised
to move toward using three reactive tests as their treatment-adjusted prevalence and national
HIV positivity in HIV testing services programmes fall below 5%. Countries with a low burden
of HIV infection, with national HIV prevalence below 5%, are reminded to continue to use three
consecutive reactive tests to provide an HIV-positive diagnosis.

Fig. 2.4 WHO standard testing strategy for HIV-1 diagnosis (among

people =18 months of age)
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or enzyme immunoassays (EIAs).
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WHO also recommends that countries move away from using western blotting and line
immunoassays in their national testing strategies or algorithms in favour of simpler and less
costly rapid diagnostic tests and/or enzyme immunoassays to support the scale-up of HIV
testing, prevention and treatment. Using a rapid diagnostic test, a trained lay provider can
establish a HIV diagnosis within a single visit in a health facility or community setting (7).

WHO continues to recommend that all programmes retest people diagnosed with HIV prior

to initiating lifelong treatment. This retesting to verify an HIV-positive diagnosis is intended
to catch human errors such as mislabelling of test results or other random errors related to
the test device, lot or testing site (7). Retesting is common among people living with HIV who
already know their status, including those receiving treatment. Motivations for retesting vary
including doubts about the accuracy of a previous test, feeling sick or healthy or wanting to
check on or come to terms with an HIV-positive diagnosis. Such retesting is not recommended
and can provide incorrect results if the person living with HIV is receiving ART. For some people
who know their HIV status but have not initiated or discontinued treatment, retesting is an
important opportunity to initiate or re-engage in care and build trust and gain familiarity with
health-care workers and the process of linking to care.

In all settings, dual HIV and syphilis rapid diagnostic tests can be offered as the first test in
antenatal care to increase testing and treatment coverage. See Fig 2.5 for WHO-recommended
testing strategy for dual detection of HIV and syphilis infection in antenatal care settings.

It is important not to use the rapid dual HIV and syphilis test for:

e women with HIV taking ART;

e women already diagnosed with and treated for syphilis during their current pregnancy; and
e retesting for HIV.

See Chapter 8 of the Consolidated guidelines on HIV testing services, 2019 (1) for further
considerations for selecting diagnostics for HIV diagnosis and use of dual HIV and syphilis rapid
diagnostic tests in antenatal care.

In addition, quality assurance implemented through quality management systems is essential
for any testing service, ranging from HIV testing conducted in laboratories and health facilities
to community-based settings, including rapid diagnostic tests performed by lay providers.
Detailed guidance on quality systems is provided in Chapter 9 of the WHO consolidated
quidelines on HIV testing services, 2019 (1) and other relevant publications (28,29).
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Fig. 2.5 WHO-recommended testing strategy for dual detection of HIV
and syphilis infection in antenatal care settings
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2.8 HIV diagnosis among infants and children

Background

Because mortality in the first year of life is very high among untreated infants living with

HIV, early HIV testing, prompt return of results and rapid initiation of treatment are essential
(30,31). HIV infection among infants can only be definitively confirmed with virological testing
using NAT technologies. This is because maternal HIV antibody transmitted across the placenta
may persist in the child up to 18 months of age, preventing the use of serological testing to
diagnose HIV infection (32,33). Access to early infant diagnosis has improved significantly

in recent years, but only about 60% of all HIV-exposed infants were tested by the second
month of age in 2020 (79). For infants who are tested, delays in obtaining results and further
losses in the testing-to-treatment cascade still occur (34) so that only 30% (35) of perinatally
infected infants are effectively linked to services and start ART in a timely manner. Innovative
approaches such as using assays at the point of care and adding a NAT at or around birth (0-2
days) can improve rapid identification and treatment initiation among infants (4,36,37).

Fig. 2.6 Comprehensive HIV testing approach for infants and children
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Although early infant diagnosis is critical to minimize early mortality, other opportunities for
testing are also essential to capture infants and children living with HIV who are infected
postnatally or who were missed by infant diagnosis services (Fig. 2.6). Ensuring timely
diagnosis of HIV infection for children requires a mix of interventions provided at different
times at different care points. For children older than 18 months of age, serological testing

is used in the same manner as in adults following the nationally validated testing algorithm.
Since children poorly utilize voluntary counselling and testing services, facility-based testing is
essential to improve the identification of children living with HIV, especially those who are born
to mothers who have not received interventions for preventing mother-to-child transmission
(3). Determining the exposure status of all infants and children who present to key entry points
of health-care facilities, including malnutrition, TB and inpatient wards, and subsequently
testing those identified as HIV exposed will support increased case-finding — each entry

point has been observed to be a high-yield setting (5). Implementing index-case testing (also
called family-based testing) has led to remarkable improvement in identifying children missed
by infant diagnosis programmes (38), but more efforts are needed to widely scale up this
intervention. Finally, targeted testing with the support of tools to increase the efficiency of
testing at facilities at which low prevalence might not merit routine approaches is increasingly
considered to manage competing priorities and limited resources at the facility (39).
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2.8.1 Timing of virological testing

Recommendation (2016)

The addition of nucleic acid testing (NAT) at birth to existing early infant
diagnosis testing approaches can be considered to identify HIV infection in
HIV-exposed infants (conditional recommendation, low-certainty evidence).

Source: Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection:
recommendations for a public health approach — second edlition (3).

Background

Infants who have HIV detectable by NAT at birth are likely infected prenatally, will progress

to disease rapidly and, in the absence of treatment, experience high mortality in the first few
months of life (40,41). Infants infected at or around delivery may not have virus detectable by
NAT for several days to weeks. The ability of NAT to detect virus in the blood may be affected
by ARV drugs taken by the mother or infant for postnatal prophylaxis, resulting in false-
negative results. This includes drugs present in the breast-milk as a result of maternal ART
during breastfeeding. In addition, since HIV prevalence in the population decreases as a result
of effective interventions to prevent mother-to-child transmission, the proportion of false-
positive NAT results increases, underscoring the need to effectively confirm those identified as
positive (42,43).

Finally, the ongoing risk of acquiring HIV during breastfeeding can delay the final
determination of HIV status beyond 18 months. For all these reasons, identifying the optimal
timing and frequency of infant testing is very challenging. Existing testing approaches have
attempted to enhance programmatic simplicity and maximize the uptake of testing by aligning
the timing of testing with the childhood immunization schedule. However, given the recent
decline in the prices of assays and the expansion of infant diagnosis programmes, alternative
testing approaches can be considered that maximize uptake, retention and timely treatment
initiation while responding to changing epidemic and transmission dynamics.

The complexity of infant diagnosis is now growing because of significant scale-up of “treat

all” (including pregnant and breastfeeding women), implementation of enhanced postnatal
prophylaxis, reduced mother-to-child transmission rates and the increased relative contribution
of postnatal transmission. Infant diagnosis can no longer be considered primarily a one-test
process, since it now requires additional testing over the duration of exposure. Accordingly,
several additional key considerations will be necessary to strengthen the infant testing cascade
through the entire exposure period. This includes ensuring that ART initiation is not delayed for
the infants found to be living with HIV.

Rationale and supporting evidence

The optimal timing of virological testing to diagnose HIV infection among infants is determined
by four factors: (1) when infection occurs (prenatally, intrapartum or postpartum during
breastfeeding); (2) the sensitivity and specificity and predictive values of the assay being used;
(3) the mortality risk by age and (4) retention in the testing and treatment cascade (4). Relevant
evidence that informed this recommendation includes survival curves, available data on the
testing-to-treatment cascade and a recent diagnostic accuracy review on the performance of
NAT at birth (0—2 days) and at four to six weeks of age in the context of exposure to ARV drugs
(44).
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Although concerns have been raised about the potential delay of HIV detection as a result of
ARV drug exposure (42,43), no direct evidence currently confirms that the performance of NAT
on dried blood spots at four to six weeks of age is lower in the context of ARV drug exposure
(pooled sensitivity and specificity were 100% and 99.03% [95% Cl 98.19-99.88%)]). However,
the quality of the available evidence is low, and more data on the performance of virological
testing is urgently needed, especially in the context of maternal ARV drug exposure and
enhanced (prolonged and multidrug) infant postnatal prophylaxis. Given the available evidence,
the ability to detect both prenatal and intrapartum infections and to remain aligned with the
provision of routine maternal and child health services such as scheduled immunization visits
and co-trimoxazole prophylaxis, the age of four to six weeks remains the critical point at which
to provide virological testing, as recommended in existing testing strategies (76).

The accuracy of diagnostic tests was reviewed in 2015 (44) to consider adding NAT at birth to
detect perinatal HIV infection. Two studies were identified with overall sensitivity of 67.8%
[95% Cl 60.9-74.8%)] and specificity of 99.73% [95% Cl 99.4-100%)], reflecting the difficulty
of detecting intrapartum infections. Because of relatively poor sensitivity emerging from the
currently available evidence, a single NAT at birth is likely to miss many infections and should
only be considered as an additional opportunity for testing rather as substituting for the
existing approach of testing at four to six weeks of age.

Overall, the empirical evidence was insufficient to recommend universally including NAT at or
around birth (0-2 days) as a way to improve infant and programme outcomes. Nevertheless,
this approach has potential benefits since it provides an additional opportunity for testing
and enables earlier identification of infected infants in the context of poor scale-up of infant
diagnosis. Linking birth testing to prompt ART initiation and care has the potential to reduce
the early mortality and morbidity observed among infants who are infected prenatally and
for whom the disease progresses more rapidly. From a programmatic perspective, there are
potential advantages (but a lack of experience) with adding NAT at birth (0-2 days) and
uncertainty around the clinical benefits and potential difficulties of treatment from birth as
well as the potential complexity and cost of adding an additional test at a new service delivery
point. There are also challenges associated with starting treatment among newborns and
preterm infants given the available ARV drugs for this age group (see subsection 4.3).

In 2015, focus group discussions (45) with 105 women living with HIV from Kenya, Namibia

and Nigeria suggested that earlier infant testing could be acceptable since mothers are
motivated to avoid disease progression among infants. However, there were also concerns
about the potential lack of understanding about the need to retest infants with negative NAT
results and the associated loss to follow-up as well as potential emotional overload for women
immediately after giving birth and the challenge of preserving confidentiality in the presence of
family, partners and others in labour wards. Overall, women in the focus groups showed some
reluctance to accept routine virological testing at birth and more favoured having a range of
options from which to choose.

Model-based analysis (46) undertaken in 2015 supported optimizing six-week testing before
adding NAT at birth. In addition, it suggested that, under the ideal scenario of full uptake and
retention (100% of HIV-exposed infants being tested and retained in the testing-to-treatment
cascade), a two-NAT strategy, with the first test at birth and the second test after six weeks
of age, improves survival compared with a single test at six weeks. Any testing programme,
whether at birth or six weeks, must have a mechanism to return test results promptly and link
infants living with HIV to care and ART. Based on programmatic, clinical and cost data from
South Africa over the lifetime of HIV-exposed infants, the modelling found that a programme
of birth and six-week testing could be very cost-effective in settings similar to South Africa.
The model confirmed that false-positive results may be common (about 30 positive results of
100 may be false-positive), even with relatively high assay specificity (98.0-99.0%), especially
if the risk of mother-to-child transmission is low (less than 2% at six weeks). Confirmatory
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testing is critical to minimize toxicity, stigma and costs for uninfected infants with false-
positive results.

Given the risks, benefits, possible acceptability and potential cost—effectiveness, the 2016
WHO consolidated HIV guidelines (3) recommended that adding NAT at or around birth

(0-2 days) can be considered where feasible but only in parallel with efforts to strengthen
and expand existing infant testing approaches. Existing recommendations that infants with
an initial positive virological test result should start ART without delay remain important.
Nevertheless, a second specimen should be collected to confirm the initial positive virological
test result. Inmediate initiation of ART saves lives and should not be delayed pending the
results of the confirmatory test.

Implementation considerations

As infant diagnosis programmes are further scaled up, every effort should be made to improve
the uptake of NAT, strengthen retention along the testing-to-treatment cascade, ensure
confirmation of NAT positive results with a second sample and ensure that infants who test
negative by NAT are retained in care until a final diagnosis is made. If adding NAT at birth is
being considered, effective linkage to maternal HIV screening at the time of delivery should be
ensured and the following steps should be taken:

e collection of data on the performance and feasibility of birth testing during implementation;
¢ improvement of uptake and retention in the testing-to-treatment cascade;

e active tracking of infants with negative NAT at birth to ensure that they return at six weeks
for retesting and co-trimoxazole initiation; and

o retesting of infants who test positive at birth with a second specimen as soon as possible,
with ART being started immediately after the first positive test and stopped if the second
specimen tests negative.

Several countries have already started implementing NAT at birth. Several implementation
considerations can be summarized from these experiences (24).

o Countries that are considering birth testing should critically review current performance
and opportunities for strengthening their six-week and overall infant diagnosis programme
and consider key indicators (such as PENTA1 immunization visit coverage and attended
delivery rate), so that the potential gains provided by birth testing can be investigated more
fully. For example, in settings where the attended delivery rate is much lower than PENTA1
immunization visit coverage (six weeks), the added value of birth testing as a means of
expanding infant diagnosis may be limited.

e Pilot projects are a good way to start obtaining national experience on this innovative
testing approach, but fully measuring the impact requires that programmes collect data on
the feasibility and impact of birth testing and linkage to ART initiation.

e Targeted approaches that provide birth testing only for high-risk infants are expected to
have a higher yield than routine birth testing. This approach may be potentially less resource
intensive and present a lower burden for health-care workers.

o Active tracking of infants with negative NAT results at birth is critical to ensure that they
return at six weeks to be retested and start co-trimoxazole; establishing unique patient
identifiers or other innovative mechanisms (such as bar codes) to track babies can be
considered.

e [tis crucial that the turnaround time for reporting test results to health facilities and
caregivers be rapid to optimize the benefit from NAT at birth. Same-day point-of-care assays
should be used whenever possible.
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e Birth testing is acceptable to mothers, but challenges arise from the increased human
resources needed, the difficulty of collecting blood samples from newborns, the need to
ensure sample collection outside standard working hours and deliver results, linkage to ART
and the nature of the infant diagnosis system as a whole (stock-outs, referral mechanisms
and delayed results).

e The key to effective implementation is to ensure that newborns who have been identified as
HIV-infected are linked to treatment immediately and that age-appropriate formulations are
available to start them on treatment.

* Good leadership and coordination are needed to oversee service provision, support
supervision, mentorship and the quality improvement cycle.

Ensuring accurate interpretation of the nine-month test

The 2016 WHO consolidated HIV guidelines (3) recommend that rapid diagnostic tests be used
to assess HIV exposure among infants younger than four months, and HIV exposure among
infants 4-18 months old should be ascertained by testing the mother. When the mother cannot
be tested, current guidelines emphasize the importance of not considering a negative rapid
diagnostic test result from an infant 4-18 months old as a definitive test of exposure. Box 2.6
highlights implementation issues.

Based on the 2016 WHO consolidated HIV guidelines (3), rapid diagnostic tests are serological
assays that can also be used to exclude established infection among healthy, HIV-exposed
infants nine months and older. However, changes in transmission dynamics and in policy

and practice have complicated using rapid diagnostic tests for determining infection status.
Substantial drug exposure for infants with implementation of the “treat all” policy for
mothers and enhanced postnatal prophylaxis of HIV-exposed infants may have resulted in
viral load reduction and delayed antibody development among infants living with HIV. Finally,
the occurrence of maternal infection in late pregnancy or during the postnatal period may
have caused a lack of passive HIV antibody transfer to the HIV-exposed infant. These factors
increasingly jeopardize rapid diagnostic test accuracy at nine months of age as a means

of correctly ruling out established infection among HIV-exposed infants. These concerns

are supported by findings from Kenya and Uganda (47,48), where 15—-40% of children
younger than two years and identified as HIV-infected had a positive NAT but negative rapid
diagnostic test.

Box 2.6 Using rapid diagnostic tests: implementation
considerations

e Priority should continue to be given to testing mothers at all entry points to
determine exposure status for infants and children younger than 18 months.

e |f the mother is absent or unable to be tested, the infant should have a rapid
diagnostic test, but negative results for infants older than four months should not
definitively exclude exposure, and follow-up testing is required.

e |f the mother is absent or unable to be tested and the infant presents with signs and
symptoms of HIV infection, perform a NAT.

e Perform a NAT following any positive rapid diagnostic test for the mother or the
infant and perform a confirmatory NAT following any positive NAT result.
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Rapid diagnostic testing at nine months was initially recommended in the 2010 WHO
recommendations on the diagnosis of HIV infection in infants and children (49), with the goal
of targeting NAT for the HIV-exposed infants most likely to be infected (such as those with

a positive rapid diagnostic test) as a cost-saving measure. However, because of declining
mother-to-child transmission rates, increasing availability and lower costs of NAT, changing
transmission and drug exposure dynamics and the fact that rapid diagnostic tests are less
effective at determining the need for NAT testing, such a targeted approach may be less
compelling. Further, the added programmatic complexity and potential for inappropriately
interpreting test results have additional unintended consequences.

Given the challenges and data outlined above, replacing the rapid diagnostic test at nine
months with NAT can now be considered to minimize the challenges of interpretation and
simplifying the infant testing algorithm.

2.8.2 Infant diagnosis algorithm

Infant diagnosis throughout the exposure period is critical to identify all possible infants and
children living with HIV who need treatment. Several interventions, including recommendations
on when to test, where to test and with what to test aim to improve case-finding and rapid
linkage to treatment.

Several key considerations underscore the new simplified algorithm (Fig. 2.7):
e assessing HIV exposure status by performing a rapid diagnostic test on the mother;

e at nine months, performing NAT for HIV-exposed infants, symptomatic and asymptomatic,
and even if previous NAT results have been negative;

e ensuring that indeterminate test results are repeat tested immediately and given priority for
rapid resolution;

e ensuring that confirmatory testing is undertaken following any positive result; and

e ensuring that all HIV-exposed infants are regularly followed up until final diagnosis, including
providing co-trimoxazole prophylaxis and clinical and nutritional assessment.

Finally, continuing infant retention in care remains critical until the end of the exposure

period. More effort should be given to establishing a final diagnosis at 18 months of age or
three months after breastfeeding ends, whichever occurs later. Although the coverage of the
traditional six-week infant test is increasing and earlier time points are increasingly considered,
the changing dynamics of transmission and increased drug exposure mean that increased
efforts are needed to maintain follow-up throughout the entire exposure period. The aim is

to ensure that all HIV-infected infants, including those infected in the postnatal period, are
identified and receive treatment.
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Fig. 2.7 Simplified infant diagnosis algorithm
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acquiring HIV infection remains until
) ) complete cessation of breastfeeding?

Immediately start ART
Repeat NAT to confirm infection v

Regular clinical monitoring

v
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v

HIV unlikely unless Infant/child is
still breastfeding® infected

Antibody testing at 18 months

of age or 3 months after Immediately start ART¢

cessation of breastfeeding,

Repeat NAT to confirm infection
whichever is laterf

2Based on 2016 WHO Consolidated ARV Guidelines (3), addition of NAT at birth to the existing testing algorithm can be considered.
bPoint-of-care NAT can be used to diagnose HIV infection as well as to confirm positive results.

cStart ART without delay. At the same time, retest to confirm infection. As maternal treatment is scaled up and MTCT transmission
rates decrease, false-positive results are expected to increase: retesting after a first positive NAT is hence important to avoid

unnecessary treatment, particularly in settings with lower transmission rates. If the second test is negative, a third NAT should be
performed before interrupting ART.

dFor children who were never breastfed, additional testing following a negative NAT at 4—6 weeks is included in this algorithm to
account for potential false-negative NAT results.

¢The risk of HIV transmission remains as long as breastfeeding continues. If the 9-month test is conducted earlier than 3 months
after cessation of breastfeeding, infection acquired in the last days of breastfeeding may be missed. Retesting at 18 months or
3 months after cessation of breastfeeding (whichever is later) should be carried out for final assessment of HIV status.
fIf breastfeeding extends beyond 18 months, the final diagnosis of HIV status can only be assessed at the end of breastfeeding.
If breastfeeding ends before 18 months, the final diagnosis of HIV status with antibody testing can only be assessed at 18 months.
Antibody testing should be undertaken at least 3 months after cessation of breastfeeding (to allow for development of HIV
antibodies). For infants younger than 18 months of age NAT should be performed to confirm infection. If the infant is older than
18 months, negative antibody testing confirms that the infant is uninfected; positive antibody testing confirms infant is infected.
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Confirmatory testing of positive test results

A cost—effectiveness analysis undertaken to assess the value of confirmatory testing in
different scenarios highlighted that confirmatory testing is indeed cost-effective (50). Without
confirmatory testing, this analysis showed that, in settings with mother-to-child transmission
rates similar to those of South Africa, more than 10% of the infants initiating ART may in

fact not be HIV-infected. Confirmatory testing of positive test results using a new sample,

in accordance with WHO guidelines, may avoid this, although this policy is not consistently
implemented (Box 2.7).

Programmes must ensure that all HIV-exposed infants are retained in care and tested
appropriately throughout the entire exposure period, and all infants with a positive result
should receive a confirmatory test. Further, those with repeatedly indeterminate test results
should be actively tracked, retained and retested and their status should be resolved.

Box 2.7 Giving priority to confirmatory testing of positive and
indeterminate tests

e Declining mother-to-child transmission rates globally have led to concerns about
false-positive and indeterminate tests.

e People with indeterminate results need immediate repeat testing and should be
managed according to the standard operating procedures (Fig. 2.8).

e People with repeated indeterminate results need a multidisciplinary team of health-
care providers to support retention, tracking and status resolution.

e ART programmes need to give priority to confirmatory testing of all positive test
results using a new sample.

e Clinical monitoring and further testing based on the national infant testing schedule
need to be done until a definitive HIV status is established.

Finally, point-of-care infant testing is being implemented in several countries and settings

(see subsection 2.8.3). Previously there was limited evidence on how to conduct confirmatory
testing of positive point-of-care infant test results, but since the 2016 WHO consolidated

HIV guidelines were published (3), several studies have been published on its performance.
Two point-of-care infant technologies are included on the WHO list of prequalified in vitro
diagnostic products (57). The results from both laboratory and field studies have shown
performance comparable to that of laboratory-based technologies (52). Further, two patient
impact studies have been published that highlight the significantly improved patient outcomes
when using point-of-care early infant diagnosis technologies (53,54). Based on this updated
evidence, point-of-care infant testing can be used to confirm positive test results.
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2.8.3 Technologies to use for infant testing

Recommendation (2021)

Point-of-care nucleic acid testing should be used to diagnose HIV among
infants and children younger than 18 months of age (strong recommendation,
high-certainty evidence).

Source: Updated recommendations on HIV prevention, infant diagnosis, antiretroviral initiation and monitoring (22).

Background

Although significant recent investments in improving the diagnostic networks, centralized
laboratories and sample collection networks have been made in most settings with a high
burden of HIV infection, clear improvements in access to infant testing and treatment initiation
of infants have not increased at the same rate. Substantial challenges and barriers remain.
First, in 2019, only 60% of infants received an HIV NAT within the first two months of age

(19). Further, only 53% of children younger than 15 years living with HIV were receiving ART

in 2019. The mortality of untreated, perinatally infected infants peaks at two to three months
of age, with about 35% dying by 12 months of age and 52% by 24 months of age (40,55). A
recent systematic review of laboratory-based, standard-of-care infant testing found that the
mean turnaround time from sample collection to the results received at the clinic was 4.5 days
(34). The time between the results received at the clinic to receipt by the caregiver was 4 days.
The mean age at infant testing was 74 days; however, the mean age at treatment initiation was
214 days (seven months). In addition, in a subset of studies, 15% of the infants living with HIV
had died between infant testing and ART initiation.

HIV NAT for infant diagnosis that can provide results on the same day of sample collection,
similar to those used for older children and adult HIV testing, are now available on the
market and have been approved by regulatory authorities (57). Several of the device-based
technologies available are multi-disease nucleic acid—based technologies that can be shared
across diseases for other molecular assays. Additional device-free tests are being developed.
In 2016, WHO conditionally recommended the use of point-of-care technologies for infant
diagnosis (3). This was based on low-certainty evidence from two diagnostic accuracy studies
available at the time. Subsequent studies, including patient impact and clinical studies, have
been completed and the guidance presented here was updated in early 2021 (22).

Rationale and supporting evidence

Summary of review findings

A systematic review (56) of the clinical impact of using same-day point-of-care infant diagnosis
compared with laboratory-based technologies identified seven studies (53,54,57-61) of more
than 37 000 infants across 15 countries in sub-Saharan Africa. The studies included two
randomized controlled trials and several large, well-characterized cohort studies. The studies
directly evaluated similar outcomes, and only those that provided true point-of-care, same-day
testing and results were included. The data and results were consistent across studies. Most
studies had a low risk of bias for critical outcomes (including the time to receive results), except
for retention in care and mortality outcomes, with the risk of bias noted to be serious given the
limited number of studies and small sample sizes. The overall certainty of the evidence in this
review was rated as high.
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Median time from sample collection to delivering the result to the caregiver

Same-day point-of-care testing significantly reduced the time to deliver the result to caregivers
(high-certainty evidence). Across all seven studies, the median time from sample collection
to results received by the infants” caregivers was 0 days (95% Cl 0—0 days) for point-of-care
testing, regardless of the test used, the age of the infant or the type of health-care facility.
Same-day results were returned 97% of the time when tested by point-of-care testing versus
0% for standard of care. For standard of care, the median time from sample collection to the
caregiver receiving the result was 35 days (range 8-125 days, 95% Cl 35-37 days). Five of
seven studies had a median time to the caregiver receiving the result of more than 30 days.
Six studies reported the median time from sample collection to initiating ART among infants
testing positive for HIV was 0 days (95% CI 0—1) when tested using point-of-care testing
(2—6,8). When tested using point-of-care testing, 51% of infants living with HIV initiated ART
on the same day as sample collection versus 0% when tested by the standard of care. For the
standard of care, the median time from sample collection to treatment initiation was 40 days
(range 6-127 days, 95% Cl 34—-43 days). The evidence was of high certainty overall.

Proportion of infants living with HIV initiating treatment within 60 days

The overall proportion of infants living with HIV initiating treatment within 60 days was 90%
when tested at the point of care versus 54% when testing using the standard of care. The odds
ratio of initiating treatment within 60 days was 7.9 (95% CI 5.4—11.5). The evidence overall was
of high certainty.

Retention in care and mortality

Two studies provided follow-up data for infants living with HIV after diagnosis and initiating
treatment (53,59). The first study, from Mozambique, found that infants tested using point-
of-care testing were significantly more likely to be retained in care after 90 days of follow-up
compared with those receiving standard-of-care testing (adjusted rate ratio 1.40) (53). The
second study, from Zambia, found high mortality rates in both arms but no statistically significant
difference in mortality or rates of viral suppression at 12 months of age; however, the sample

size was small: only 20 of 81 infants living with HIV remained alive and in care at 12 months from
both groups (59). Overall, the evidence for these outcomes was of very low certainty.

The systematic review had several limitations. First, all studies were from sub-Saharan Africa,
although this is consistent with the fact that more than 90% of HIV vertical transmission is in
the WHO African Region. Although most studies had a low risk of bias for retention in care and
mortality outcomes, the risk of bias and imprecision were noted to be serious given the limited
number of studies and small sample sizes. The hub-and-spoke and near point-of-care concepts
could not be analysed with the data available. In some studies, the hub-and-spoke results
were provided within the same-day point-of-care arm and thus excluded because of inability to
differentiate same-day versus near point-of-care testing. Although data suggest that same-day
testing improves the return of results and treatment initiation, additional studies comparing
same-day point-of-care with near point-of-care (less than seven days) and the standard of care
(laboratory-based testing) testing would provide a more reliable basis for assessing this outcome.

Costs and cost—effectiveness

A synthesis of available cost—effectiveness models was developed using four cost—
effectiveness studies and two overarching modelling approaches (62). Johns Hopkins" model
focused on sub-Saharan Africa and Zambia (63,64); and the Cost—effectiveness of Preventing
AIDS Complications (CEPAC)-Paediatric model focused on Zimbabwe (65,66). All studies
reported that point-of-care testing was more cost-effective than the standard of care defined
in each study. Health benefits were described in terms of life-years saved, additional people
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initiating ART and deaths averted. In most scenarios, integrating or sharing platforms across
diseases (Xpert® TB testing or HIV viral load testing) resulted in point-of-care testing being
cost-saving compared with the standard of care. In Zambia, point-of-care testing cost US$
752 less than the standard of care per additional person initiating ART when the devices were
shared across TB and HIV programmes.

Affordability

Current point-of-care infant diagnosis tests cost US$ 15-25 per test, with instruments costing
about US$ 15 000.

Access to same-day point-of-care testing in four countries with a high burden of HIV (Malawi,
Mozambique, Uganda and Zambia) is currently estimated to already be 30-50%. The
estimated incremental cost to support access to 70%, 80% or 90% of HIV-exposed infants
with point-of-care technologies would be US$ 60, US$ 109 and US$ 194, respectively (67).
These costs, for both point-of-care and laboratory-based testing, could be amortized across
(but were not calculated within) other programmes, such as TB programmes, that may also use
the devices. The remaining proportion of HIV-exposed infants would require access to infant
testing through referral to laboratory-based devices.

Implementing point-of-care testing in these four countries would result in considerably more
infants living with HIV initiating ART. With 70%, 80% or 90% point-of-care implementation for
infant testing, 149 000, 162 000 or 175 000 infants living with HIV, respectively, would initiate
treatment versus just 110 000 if the current rates of point-of-care testing were maintained. This
would result in a cost of between US$ 325 and US$ 622 per additional person initiating ART.

Ethically, concerns about costs should not be a barrier to adoption. If the clinical and public
health evidence in its favour is as conclusive as it seems, then the global health community
must work with national governments and local authorities to supply point-of-care testing for
infants. Paths forward would include appealing to international agencies and directly to the
companies that build these diagnostics to lower their costs as much as possible.

Values and preferences

In a study from Kenya (74 interviews and six focus group discussions) and Zimbabwe (85
interviews and eight focus group discussions) of community members and elders, data were
collected before point-of-care testing was introduced and after it had been in use for at least
three months (68). Reduced time to receive test results lowered caregiver anxiety about the
child’s HIV status and enabled families to start treatment earlier. Some considered printed
point-of-care results more trustworthy than conventional handwritten results, believing that
this reduced the chance of human error; a few distrusted HIV results that were generated

too quickly. Caregivers were supportive of receiving point-of-care infant testing; however,
additional collaboration with community groups is needed to increase acceptance and demand.

In addition, an online survey was undertaken among 43 people living with HIV to determine
their values and preferences for using point-of-care testing for infant diagnosis compared with
laboratory-based testing (22). Most people living with HIV (72%) thought that collecting the
sample, testing and providing the result within one hour would be acceptable. Half (51%) the
respondents thought that knowing the HIV status as soon as possible would be worthwhile,
and 41% thought that the benefit of same-day testing and results was that treatment could
start immediately. The majority (81%) thought that testing, diagnosing and starting treatment
for an infant on the same day was acceptable. Most people living with HIV (74%) thought that
nurses would be able to test an infant for HIV and provide the test results at the same visit.
Most respondents (72%) felt confident that health-care workers could do this.
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Acceptability and feasibility

A study across eight African countries (Cameroon, Céte d'lvoire, Eswatini, Kenya, Lesotho,
Mozambique, Rwanda and Zimbabwe) comprised structured interviews with health-care
workers providing infant testing services and semistructured interviews with national and
regional laboratory managers or early infant diagnosis programme managers — before and
after point-of-care infant testing was implemented (69). Health-care workers found point-
of-care infant testing easy to use (74% said it was very simple to run the test) and were very
satisfied with the rapid turnaround time and ability to initiate treatment for infants living with
HIV sooner (93%). All health-care workers recommended that the country increase point-of-
care infant testing, while 87% would want a device in their health-care facility. Laboratory
managers also supported scaling up point-of-care testing, although they were cautious about
the need for reliable infrastructure to operate platforms.

In addition, an online survey was provided to 51 health-care workers and 53 programme
managers to determine the acceptability and feasibility of implementing point-of-care infant
testing (22).

Survey of 51 health-care workers

Most (88%) felt comfortable running the test, delivering the result, counselling and starting
treatment on the same day. Most health-care workers thought it would be acceptable (77%)
and 65% prefer point-of-care infant testing, if available. The majority (88%) thought that the
mother would accept same-day infant testing and in some cases positive diagnoses. Almost
half (45%) of the health-care workers thought that implementing point-of-care infant testing
would increase the workload in the clinic but that enough human resources were in place to
implement it.

Survey of 53 programme managers

Most countries (72%) surveyed already have a policy for point-of-care infant testing; however,
85% indicated that most infant tests were done using standard-of-care laboratory-based
testing. The majority (55%) thought point-of-care infant testing was preferable and feasible.
More than half the programme managers (55%) did not think that the workload would increase
if point-of-care infant testing was implemented either in the laboratory or in the clinic.

Diagnostic accuracy

A systematic review was prepared to provide summary estimates of the diagnostic accuracy of
technologies capable of being used at the point of care. The performance overall was greater
than 98% sensitivity and 99% specificity (70).

Feasibility

Several technologies are on the market and available for use at the point of care; two already
have WHO prequalification (58). Many such devices have already been procured and are

used for TB testing (Cepheid GeneXpert®) or infant diagnosis already (Abbott m-Pima™
and/or Cepheid GeneXpert®). Both tests use whole blood and do not require any additional
equipment or expertise. The Abbott m-PIMA™ device can run about 6-8 tests per day, and
the Cepheid GeneXpert® device can perform about 6-8 tests per module per day (71). Across
140 developing countries with a high burden of TB and HIV infection (Cepheid’s High Burden
Developing Country programme), more than 11 600 devices have been delivered, comprising
52 000 modules. Nearly 12 million GeneXpert® TB cartridges were procured per year in 2017
and 2018; however, only 1.2 tests per module per day are currently being run. This leaves
available capacity for expanding TB testing and considering HIV infant testing. Infant diagnosis
should remain a priority when technologies are multi-purposed or shared across programmes.
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Point-of-care technologies may not need to be procured for every health-care facility to reach
most HIV-exposed infants. In most countries with a high burden of HIV infection, most HIV-
exposed infants attend a small proportion of available health-care facilities. In an analysis from
Malawi, Mozambique, Uganda and Zambia, 80% of HIV-exposed infants attended 32%, 33%,
12% and 10% of health-care facilities, respectively, indicating that modest procurement and
focused placement of point-of-care technologies would affect many of the HIV-exposed infants
(67). Further, 10% of health-care facilities in each country serve 49%, 46%, 75% and 80% of
HIV-exposed infants, respectively, in these four countries.

Equity

Ethical and equity considerations were developed to guide the guideline discussions (72). Some
of the conclusions found were the fair distribution of benefits and burdens at the population
level (social justice), treating people as equally important (equity) and that infants should

not be differentially disadvantaged relative to others in their communities when there is little
to no risk of precluding the provision of other or ongoing health resources. If the rest of the
community is not harmed from going without a specific resource by introducing point-of-care
testing, then it is unclear what could possibly count against introducing it.

Rationale for the decision

The Guideline Development Group formulated a strong recommendation favouring point-of-
care NAT to diagnose HIV among infants and children younger than 18 months of age. This was
based on their judgement of the overwhelming benefits of the intervention, including, but not
limited to:

e more rapid testing and return of results to caregivers and clinicians;
e increased retention in the testing-to-treatment cascade;

o fewer health facility visits for caregivers to receive results and more reliability in the timing
of results and possibly more likelihood for test documentation;

e increased equity with adult HIV testing — same-day testing and receiving the result;
e increased access to ART and faster initiation, which may reduce mortality; and
e improved quality of services.

No major notable harm was identified. However, some considerations were noted around the
general higher costs of testing (this was not viewed as a barrier to implementation), the more
extensive network support required by health-care workers and the need for greater technical
support and maintenance (service and maintenance, quality assurance and supply chain).

Implementation considerations

The Guideline Development Group highlighted several implementation considerations. First,
point-of-care infant diagnosis technologies should be considered and used within the current
infant diagnosis algorithm at any point when an NAT is required (24) (Fig 2.7). Second, access
to high-quality diagnostic testing should be continually expanded across HIV and other
molecular testing needs, ideally combining laboratory-based and point-of-care technologies

in an integrated diagnostic network. If point-of-care testing cannot be done, alternative
options must be found, including ensuring rapid laboratory-based testing. Optimal placement
of point-of-care technologies should be considered within the context of the overall health
system, including other disease programmes and needs. This will create efficiency and support
expansion and improved diagnostic services for HIV and other diseases.
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Finally, ensuring adequate human resources, training (including technical, result interpretation,
counselling and supply chain), service and maintenance and quality assurance should be
carefully considered. Clear messaging, communication and literacy considerations should

be implemented to support demand generation, scale-up, trust and utilization, including

close collaboration with community groups. Maximizing the clinical impact of point-of-care
testing requires ongoing strengthening of treatment and care services for neonates, infants
and children, same-day linkage of infants to treatment and care, reliable procurement of
appropriate formulations for children and supported supervision for health-care workers
managing these young infants.

Research gaps

Although substantial evidence was available to review this question, further implementation
research on quality assurance approaches could be considered to understand the sustainable
delivery of point-of-care testing for infant diagnosis. Further, a potential dual-claim point-of-
care test should be investigated that can be used across infants, children and adults, both for
HIV diagnosis and viral load to streamline supply chain and create more efficient diagnostic
systems.

In addition, tests are being developed that may be device-free and closer to a traditional
rapid diagnostic test. These will likely support further decentralization and require no capital
investment for health-care facilities, especially those with low volumes. Diagnostic accuracy
and clinical impact studies for these tests would be beneficial.

2.8.4 Rapid diagnostic tests for HIV serology

Recommendation (2016 and 2018)

¢ Rapid diagnostic tests for HIV serology can be used to assess HIV exposure
among infants younger than four months of age. HIV-exposure status
among infants and children four to 18 months of age should therefore be
ascertained by undertaking HIV serological testing in the mother (conditional
recommendation, low-certainty evidence).

e Rapid diagnostic tests for HIV serology can be used to diagnose HIV
infection among children older than 18 months following the national
testing strateqy (strong recommendation, moderate-certainty evidence).

Sources: Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection:
recommendations for a public health approach — second edition (3) and HIV diagnosis and ARV use in HIV-exposed
infants: a programmatic update (24)

HIV antibody assays reliably detect HIV antibodies among children but cannot distinguish
persisting maternal HIV antibody from antibodies produced by the child. A positive HIV
antibody test among infants and children younger than 18 months of age therefore confirms
exposure to HIV but cannot definitively diagnose infection. In contrast, the presence of HIV
antibodies is a quick and reliable means of definitively diagnosing HIV infection among children
older than 18 months because maternal HIV antibodies are usually no longer detectable.
Children who start ART as early as three to six months of age are unlikely to develop antibody
response to the virus and may falsely test HIV-negative using a serological assay. Antibody
testing should therefore not be used to confirm or rule out infection among children who are
already receiving ART (73-75).
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Rapid diagnostic tests with performance comparable to that of traditional laboratory-based
serological assays are commercially available. WHO guidelines recommend the use of HIV
antibody testing with a minimum sensitivity of 99% and minimum specificity of 98% (3). These
assays may be particularly appropriate for use in resource-limited settings since they can be
performed in clinic or community settings with minimal infrastructure. However, some concerns
exist about the performance of rapid diagnostic tests, especially their ability to determine
exposure and effectively exclude HIV infection at different ages (49).

Assessing HIV exposure for infants and children younger than 18 months

A diagnostic test accuracy review was conducted to explore the performance of rapid
diagnostic tests as serological assays to assess HIV exposure and HIV diagnosis at different
points in time (76). The four studies identified showed that the diagnostic accuracy of current
commercially available rapid diagnostic tests corresponded closely with the reference standard
(enzyme-linked immunosorbent assay (ELISA)) among infants aged zero to three months, when
maternal antibody is detectable, with an average sensitivity of 95.4% (95% Cl 89.3—98.1%)
and an average specificity of 99.7% (95% Cl 92.2-100.0%). Rapid diagnostic test performance
after four months was lower, with average sensitivity for identifying HIV exposure dropping to
51.9% (95% Cl 40.9-62.8%), likely resulting from waning maternal antibodies.

Although rapid diagnostic tests have significant potential to increasing access to and uptake of
HIV testing, including in rural and remote areas, the available evidence suggests a potentially
high risk that these tests will not capture HIV-exposed infants older than four months of age.
Testing mothers is the best way to ascertain exposure and should be given priority whenever
possible. When mothers cannot be tested, rapid diagnostic tests can be used reliably to
ascertain HIV exposure among infants younger than four months of age. By contrast, when
rapid diagnostic tests are used among infants and children four to 18 months of age, a
negative result should not be considered as definitively excluding HIV exposure. If a child
younger than 18 months is sick and the mother is not available for exposure to be assessed, a
NAT should be performed regardless of the rapid diagnostic test result (Table 2.1).

HIV diagnosis among children older than 18 months

Five relevant studies showed that diagnostic accuracy among children older than 18 months
using currently commercially available assays met existing WHO predefined standards for
serology with an average sensitivity of 97.6% (95% Cl 89.7-99.5%) and average specificity
of 99.1% (95% Cl 97.7-99.7%) (77). The risk of false-negative or false-positive results is likely
to be limited and outweighed by the potential increase in uptake of testing, especially when
following the national validated testing algorithms used for adults.

Implementation considerations for using rapid diagnostic tests among
infants and children

Overall, using rapid diagnostic tests for infants and children will support making HIV testing
available in rural and remote areas. Although the cost implications have not been formally
assessed, rapid diagnostic tests are less expensive than serology laboratory-based assays
(considering the total cost of testing rather than the cost of the tests alone) and likely to be
cost-effective, as suggested by similar analyses conducted in the adult population (78) and on
the use of rapid diagnostic tests to screen for syphilis and malaria (79-81).
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Table 2.1 Use of rapid diagnostic tests for HIV serology based

on age, exposure status and breastfeeding practice

Age group

0-4 months

5-18 months

>18 months

Known HIV-exposed

Not useful since exposure
is known and a rapid
diagnostic test cannot
determine infection status

Unknown HIV exposure
status and breastfeeding

Test the mother

If the mother is not available,
rapid diagnostic test for

the child can reliably assess
exposure

Unknown HIV
exposure status and
not breastfeeding?

Test the mother

If the mother is not
available, rapid
diagnostic test for the
child reliably determines
exposure

Not useful since exposure
is known and a rapid
diagnostic test cannot
determine infection status

Test the mother

If the mother is not available,
a positive rapid diagnostic
test establishes exposure, but
a negative rapid diagnostic
test does not rule out
potential exposure. If the
child is sick and the rapid
diagnostic test is negative,
perform NAT to assess HIV
infection status.

Infants with a positive rapid
diagnostic test result require
NAT to diagnose infection.

Test the mother

If the mother is not
available, a positive
rapid diagnostic test
establishes exposure,
but a negative rapid
diagnostic test does
not rule out potential
exposure. If the child
is sick and the rapid
diagnostic test is
negative, perform NAT
to assess HIV infection
status.

Infants with a positive
rapid diagnostic test
result require NAT to
diagnose infection.

Serological testing (including rapid diagnostic test) is recommended to assess HIV
infection status unless the child is still breastfed.

If the child is still breastfed, NAT should be provided three months after breastfeeding

ends.

aNot breastfed for at least 12 weeks before testing.

“Consider initiating ART for presumed HIV infection if highly suspected while waiting for the NAT results, especially if
the rapid diagnostic test is positive.

Implementation considerations

Although the guidance for active case finding and facility-based testing and counselling among
children has been in place since 2007, uptake of this recommendation has been poor. Issues
around the legal age of consent and provider discomfort with disclosure have contributed to
this lack of uptake, especially for adolescents and older children. A recent study in six primary
clinics in Zimbabwe identified several other factors, including a perceived lack of importance
attached to testing older children and a sense that testing was not warranted if children

were asymptomatic (70). Lack of time and reagents and discomfort with approaching male
caregivers were also noted as reasons for not testing. In addition, a WHO survey of health-care
workers, policy-makers and programme managers from 17 countries found that almost half the
respondents felt that testing children in immunization clinics would either be easy or very easy
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to do, suggesting that this policy is highly feasible to implement. Experience from countries
that have been trying to roll out facility-based testing and counselling for children highlights
the importance of thorough linkage to care and services for children who are exposed or
infected. Linkage to care may be easier for children in inpatient settings than for those in
busy outpatient clinics. The negative impact of HIV testing on the uptake of other essential
childhood interventions, such as immunization, has been cited as an argument against
integrating testing in immunization clinics (77). A study in the United Republic of Tanzania
showed that, although integration of HIV testing resulted in an increase in immunization rates
in urban centres, there was a decrease in rural facilities, possibly reflecting higher levels of
stigma in rural communities (72).

2.8.6 Minimizing false-positive results by introducing an indeterminate
range for infant diagnosis when using NAT

Recommendation (2018)

e An indeterminate range?® of viral copy equivalents should be used to improve
the accuracy of all nucleic acid-based early infant diagnosis assays (strong
recommendation, moderate-certainty evidence).

2Indeterminate range: a range of viral copy equivalents that would be too low to be accurately diagnosed as HIV

infected. The indeterminate range suggested is currently estimated to be approximately equivalent to a cycle threshold
of 33 on the Roche COBAS® Ampliprep/COBAS® TagMan® HIV-1 Qualitative Test v2.0 assay.

Source: Updated recommendations on first-line and second-line antiretroviral regimens and post-exposure prophylaxis
and recommendations on early infant diagnosis of HIV: interim guidelines: supplement to the 2016 consolidated
guidelines on the use of antiretroviral drugs for treating and preventing HIV infection (25)

Table 2.2 Indeterminate range cycle threshold equivalents of
current nucleic acid infant diagnosis assays

Assay Estimated indeterminate range cycle
threshold

Abbott RealTime HIV-1 Qualitative =29

Abbott m-PIMA™ HIV-1/2 Detect ?

Cepheid Xpert® HIV-1 Qual 2

Roche COBAS® Ampliprep/COBAS® TagMan® HIV-1 >33

Qualitative Test v2.0

Roche COBAS® HIV-1 Quantitative nucleic acid test for use | =38
on the COBAS® 4800 System

Roche COBAS® HIV-1 Quantitative nucleic acid test for use | =37
on the COBAS® 6800/8800 Systems

2Due to the nature of the technology and associated simplified result reporting (point-of-care assay capable of
decentralization and operation by non-laboratory staff), the supplier is working on revising the display of the results to
incorporate the indeterminate range to indicate those specimens that require repeat testing, in accordance with WHO
guidelines.
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Background

In 2016, WHO recommended that HIV virological testing be used to diagnose HIV infection
among infants and children younger than 18 months of age and that ART should be started
without delay while a second specimen is collected to confirm the initial positive virological
test result (3). Confirmatory testing is critical because of the risk of false-positive results,
potential contamination with maternal blood (and virus), specimen mislabelling or mix-up,
laboratory or cross-sample contamination and an observed trend of low detection of HIV
among both mothers and infants because of increased exposure to maternal treatment and
enhanced prophylaxis (82). The potential for false-positive results is of particular concern in
settings in which the mother-to-child transmission rate is less than 5%, since the positive
predictive value of highly sensitive nucleic acid—based technologies may decrease to nearly
70% (83). However, in some countries in sub-Saharan Africa, less than 10% of infants with
an initial positive test result receive a confirmatory test, potentially resulting in a significant
proportion (12.5%) of infants starting lifelong treatment unnecessarily.

Although a variety of causes may result in a false-positive test result, most infants with
false-positive test results have low levels of viraemia; however, guidance is limited on how to
interpret low levels of viraemia detected in early infant diagnostic assays. Test results that the
nucleic acid—based technology reports as detectable are generally considered to be positive,
relying on the thresholds of detection provided by the manufacturers. To ensure that infants
do not start lifelong treatment unnecessarily, various approaches have been considered.
Guidelines in the United States of America suggest that infants should not be considered
HIV-positive unless they have the equivalent of at least 5000 viral copies/mL (84), and South
Africa has introduced an indeterminate range that requires further testing before a definitive
diagnosis is provided and treatment is initiated (85).

Previous WHO guidelines do not specifically address this growing concern about false-positive
test results. Further, there is currently no specific recommendation on what level of viraemia
should be considered a true positive result among infants.

Supporting evidence

Systematic review

A systematic review of 32 studies using any indeterminate range found 14 753 non-negative
test results, of which 2436 (16.5%, 95% Cl 15.9-17.1%) were classified as indeterminate (86).
One study reporting the final diagnoses of indeterminate cases found that 76% of infants with
an initial indeterminate test result were negative on retesting, suggesting that most infants
were not HIV-infected despite the initial non-negative test result. These data indicate that,

in countries not implementing an indeterminate range to manage early infant diagnosis test
results, up to 12.5% of non-negative results could be falsely positive on initial testing, and
those infants could potentially start lifelong treatment unnecessarily.

The optimal indeterminate range is considered to be the approximate equivalent of a cycle
threshold of 33 on the Roche COBAS® Ampliprep/COBAS® TagMan® HIV-1 Qualitative Test v2.0
assay. This represented a balance between the proportion of infants living with HIV that would be
incorrectly identified as indeterminate (about 8-13%) and the proportion of HIV-uninfected infants
that would potentially start treatment unnecessarily (about 2—7%). The cycle threshold values

vary by the assay used and cannot be directly applied between technologies or assays. Because
true-positive infants with low levels of viraemia generally have less rapid disease progression and
need to be followed up until final diagnosis is ascertained, the Guideline Development Group
determined that having a higher proportion of true-positives incorrectly classified as indeterminate
than false-positives is more acceptable, since all indeterminate test results should be followed up
and repeat tested as soon as possible before lifelong treatment is administered.
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Implementing an indeterminate range will support more accurate nucleic acid—based early
infant diagnosis. Fewer HIV-negative infants will probably start unnecessary lifelong treatment,
since most false-positives will fall within the indeterminate range rather than being identified
as positive. This will limit confusion and challenges in interpreting potential subsequent
discordant test results if the infant was classified as positive and already initiated treatment.
Finally, in addition to reducing unnecessary treatment by limiting false-positive results, an
indeterminate range will promote increased attention to confirmatory testing of all non-
negative test results and trigger corrective action to minimize potential contamination at the
point of collection or in the laboratory. See Fig. 2.8.

Possible harm identified includes the potential requirement for additional specimens, which
could result in delays to treatment initiation and the associated risk of loss to care for HIV-
positive infants with indeterminate results on the first sample. However, infants with low
levels of viraemia (the small proportion of HIV-positive infants who would fall within the
indeterminate range) are expected to progress more slowly to morbidity and mortality (87).
Further, implementing an indeterminate range may reduce the confidence of health-care
workers in early infant diagnosis testing programmes if high rates of resampling and retesting
are required.

Cost and cost—effectiveness

Implementing an indeterminate range has been determined to save costs since minimum
additional resources will be required to retest all non-negative specimens, especially those with
an initial indeterminate test result, compared with the cost of unnecessary lifelong treatment.

A cost—effectiveness model compared the standard of care (no indeterminate range) to a
variety of indeterminate range options and concluded that implementing an indeterminate
range is far more effective than the standard of care across a variety of viral ranges (88). Since
the prevalence, positivity and mother-to-child transmission rate at each testing time point
decrease, the cost—effectiveness of an indeterminate range increases and saves more costs
than no indeterminate range.

Equity and acceptability

Implementing an indeterminate range may improve equity by ensuring that HIV-negative
infants do not start lifelong treatment unnecessarily. This may also enable access to available
treatment for other infants correctly identified as HIV-positive.

A survey of values and preferences that included people living with HIV, health-care workers
and programme managers found an indeterminate range to be highly acceptable. Most
respondents preferred that the meaning of an indeterminate test result be clearly explained
to mothers and other caregivers. The primary concern for all groups was the potential for
confusion arising from inadequate explanations about the need to resample and retest the
infant. However, as long as clear guidance on the meaning of an indeterminate test result is
provided to mothers and other caregivers, there will be no uncertainty about the acceptability
of implementation.

Feasibility

Implementing an indeterminate range is expected to be feasible, especially if indeterminate
test results are repeat tested using the same specimen. In the survey of programme managers,
slightly more than half indicated that their country already has a written standard operating
procedure for requesting a second specimen for invalid test results. However, there were some
concerns regarding the additional time required for repeat testing all indeterminate test results
and the need for storing specimens at the laboratory.
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To ease the acceptability, feasibility and implementation of an indeterminate range, a standard
operating procedure has been developed to support and guide countries based on expert
opinion and values and preferences surveys (24,89). This standard operating procedure
suggests that all indeterminate tests be repeat tested on the same specimen, if and when
available. Most indeterminate test results are expected to be resolved with a repeated test
on the same specimen, which would alleviate the need for and delay incurred in requesting a
new specimen from the infant (82). If the same specimen cannot be repeat tested, then a new
specimen should be requested and tested as quickly as possible. Repeat testing of the same
sample may not be possible with point-of-care or near point-of-care technologies when the
sample is directly applied from the heel to the cartridge; however, in such instances a new
sample should be taken and immediately tested to confirm a positive test result.

This recommendation to use an indeterminate range to support more accurate diagnosis of
infants should be implemented for any nucleic acid—based test performed for infants younger
than 18 months, including testing at birth and at six weeks of age.

Implementation considerations

Generally, early infant diagnostic assays measure the presence of virus using real-time

nucleic acid—based technologies that often report cycle thresholds. The cycle threshold — the
polymerase chain reaction (PCR) cycle when amplification is observed — is inversely correlated
with the amount of virus in a sample.

Based on the meta-analysis and cost—effectiveness modelling, the Guideline Development
Group assessed that detecting an approximate equivalent of a cycle threshold of 33 on the
Roche COBAS® Ampliprep/COBAS® TagMan® HIV-1 Qualitative Test v2.0 assay would be
the most appropriate value to balance the risks and benefits of introducing an indeterminate
range. Note that the cycle threshold values vary by assay used and cannot be directly applied
between technologies or assays. Further, additional consideration may be necessary for
countries using plasma as a sample type for infant testing rather than whole blood or dried
blood spots, since the latter sample types typically capture and amplify intracellular nucleic
acids that may increase detected viral levels.

Research gaps

Research priorities regarding using an indeterminate range include the need for more detailed
evidence on the impact of implementing an indeterminate range in populations with increased
drug exposure and enhanced infant prophylaxis, the time of testing (earlier testing near

birth), various sample types, differences in prevalence and different virus subtypes. More
research would be valuable on the best messaging for health-care workers and mothers

and other caregivers and on the optimal standard operating procedure for indeterminate

test results. Further, understanding the feasibility of implementing an indeterminate range
with all available nucleic acid—based technologies for early infant diagnosis and in various
programmatic settings will be critical.
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Fig. 2.8 Managing indeterminate test results: standard operating procedure

EID sample no. 1
test no. 1

POSITIVE
Manage in accordance with
current guidance?

NEGATIVE
Manage in accordance with
current guidance?

INDETERMINATE

EID sample no. 1
testno. 2

POSITIVE
Manage in accordance with
current guidance?

NEGATIVE
Manage in accordance with
current guidance?

INDETERMINATE®

Further review

Request a new by a clinical and
sample within laboratory team®
4 weeks?

P N

2Please refer to chapter 3 for further details on postnatal package of care.

Do not report as positive or initiate ART but maintain prophylaxis in accordance with current guidance.

“Repeat samples should be given priority in the laboratory.

4A team of laboratories, clinicians, paediatricians, complex case experts (if possible) and caregivers should review repeated
indeterminate results in two separate samples together with clinical information. Infants should be actively tracked to ensure
follow-up and retention.
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2.8.7 Managing discordant results and treatment interruption

Since 2010, WHO has recommended initiating infants on ART after an initial positive NAT, while
simultaneously collecting a confirmatory sample. The 2016 WHO consolidated HIV guidelines
(3) suggest that if the second (confirmatory) NAT is negative, a third NAT, either qualitative

or quantitative (viral load), should be performed before considering interrupting ART. The
introduction of an indeterminate range should potentially reduce the number and proportion

of infants with discordant test results (different NAT results on separate samples); however,
guidance on how to conduct treatment interruptions is needed.

Several factors should be considered when assessing people for ART interruption after
discordant test results (positive then a negative result) are followed by a third test with a
negative result:

e the infant ought to have no clinical signs or symptoms suggesting HIV infection (49);
e a follow-up plan should be agreed on with the family, caregiver(s) and health-care staff; and

e tracking information (phone, address, etc.) of the family and caregiver(s) should be collected
and confirmed.

The following factors should be considered when following up any infant undergoing treatment
interruption.

e Active follow-up is needed to ensure that a potentially infected infant is retained in care and
reinitiates treatment if viral rebound occurs.

e Viral rebound among infants living with HIV starting treatment early is expected to happen
within eight months of interruption in >99% of cases (90).

¢ Infants who develop signs and symptoms indicating HIV infection should undergo immediate
testing.

e Breastfeeding and continued risk of transmission require follow-up and appropriate testing
throughout the period of risk until final diagnosis.

e There is value in minimizing follow-up testing by leveraging existing opportunities for
infant testing (based on the national infant testing schedule and immunization or well-child
appointment schedules) until final diagnosis is ascertained.

Few countries have existing policies on how to interrupt treatment among infants with
discordant test results. South Africa, for one, has implemented policies with intensive
laboratory and clinical follow-up of these infants for 18 months (85). Both early infant diagnosis
(qualitative) and viral load (quantitative) tests are performed at four weeks and three months
and every three months after treatment interruption. However, since the likelihood of these
infants being HIV-infected is low, a less aggressive eight-month approach is also reasonable to
simplify the follow-up procedure: this is supported by emerging evidence on the timing of viral
rebound among infants living with HIV treated early (55). In this case, both early infant diagnosis
(qualitative) and viral load (quantitative) tests could be performed at four weeks, four months
and eight months after treatment interruption (Fig. 2.9). Infants who test positive on any follow-
up test in either protocol should reinitiate treatment in accordance with current guidelines (3),
and a confirmatory sample should be taken.

Any standard operating procedures for interruption should be implemented considering the
continuous risk of transmission resulting from breastfeeding and, once the intensive follow-up is
completed (eight months after treatment interruption), the national infant testing schedule for
HIV-exposed infants should be applied to ensure an appropriate final diagnosis. If breastfeeding
has stopped before the end of the intensive follow-up, final HIV status can be defined with NAT
performed at least six weeks after breastfeeding ends, as indicated in Fig. 2.9, scenario b.
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Fig. 2.9 Managing discordant results and treatment interruption
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Scenario a: Cessation of breastfeeding occurs after completion of the follow up post ART interruption.

NAT 1: + NAT3: - B Cessation of
Start ART NAT 3 Stop ART breastfeeding

NAT 1
VNPRN  NAT 2: - i NAT@d4weeks ~NAT@4months ~NAT@8months  RDT3months
Stay on ART i afterinterruption  afterinterruption  after interruption ~ after cessation

of breastfeeding

Start treatment
interruption

Scenario b: When cessation of breastfeeding occurs before completion of the follow up post ART interruption.
NAT 1: + NAT3:- B
NAT 1 NE NAT 3 Stop ART
NAT 2 NAT 2: - NAT @ 4 weeks NAT @ 4 months NAT @ 8 months
Stay on ART : afterinterruption after interruption after interruption

Start treatment
interruption

Cessation of breastfeeding

Research gaps

Several critical research gaps need to be addressed to fully inform the implementation of infant
testing strategies. The impact of maternal treatment and infant prophylaxis may need to be
assessed as drug exposure increases and vertical transmission decreases. Further, determining
and evaluating the most effective approaches to retaining infants throughout the exposure
period until final diagnosis will be critical. Tracking tools can ensure effective tracking of
infants throughout the exposure period and including those negative at previous testing time
points.

More experience and data are needed to assess the impact of adding virological testing at
birth on the successful initiation of newborn ART, infant outcomes and uptake of virological
testing at six weeks. This would also include the added value of integrating birth testing with
BCG vaccination. The feasibility and acceptability of virological testing at birth also need to be
further explored in the context of national programmes at different prevalence settings and in
different epidemic contexts as well as for high-risk infants only.

The frequency of testing during breastfeeding and weaning should be explored to enhance
early diagnosis in this period. This should be complemented to include the optimal timing and
frequency of viral load testing of pregnant and breastfeeding women.
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3. HIV PREVENTION

3.1 Combination HIV prevention

Combination prevention programmes use a mix of evidence-based biomedical, behavioural
and structural interventions to meet the current HIV prevention needs of individuals and
communities to have the greatest possible impact on reducing the number of people newly
infected. Well-designed combination prevention programmes need to reflect the local HIV
epidemiology and context. They should focus resources to reach populations at greatest HIV
risk with effective, acceptable prevention to address both immediate risks and underlying
vulnerability. Combination prevention mobilizes communities, civil society, the private sector,
governments and global resources in a collective undertaking. It requires and benefits from
enhanced partnership and coordination and should incorporate mechanisms for learning,
capacity building and flexibility to permit continual improvement and adaptation to the
changing epidemiological environment.

ARV drugs play a key role in HIV prevention. People taking ART who achieved viral suppression
(<200 copies/mL) do not transmit HIV to sexual partners. ARV drugs taken by people without
HIV as pre exposure prophylaxis (PrEP) and post-exposure prophylaxis (PEP) are both highly
effective in preventing HIV acquisition.

Other biomedical interventions that reduce HIV risk practices and/or the probability of HIV
transmission per contact event include the following.

e Male and female condoms and condom-compatible lubricant. Male condoms are
estimated to reduce heterosexual transmission by at least 80% and to offer 64% protection
in anal sex among men who have sex with men, if used consistently and correctly (7,2).
Fewer data are available for the efficacy of female condoms, but evidence suggests they can
have a similar prevention effect (3).

e Harm reduction for people who inject drugs. This is provided through a range of
interventions and services.

— Needle and syringe programmes are highly effective in reducing HIV transmission through
injecting drug use (4).

— Opioid substitution therapy with methadone or buprenorphine is the most effective form
of treatment for opioid dependence and has the additional benefit of effectively reducing
HIV transmission through injecting drug use. Opioid substitution therapy is also effective in
improving ART uptake and adherence for people dependent on opioids (5,6).

— Overdose management with community distribution of naloxone to prevent opioid
overdose death (7).

— WHO is developing new recommendations on behavioural interventions to reduce the risk
of transmission of HIV, hepatitis and sexually transmitted infections through chemsex,
which may include injecting drug use.
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¢ Voluntary medical male circumcision. The 2020 WHO guideline on voluntary medical
male circumcision recommends that the intervention should continue to be promoted as an
additional efficacious HIV prevention option within combination prevention for adolescent
boys aged 15 years and older and adult men in settings with generalized epidemics to
reduce the risk of heterosexually acquired HIV infection. High-certainty evidence from three
randomized controlled trials (8) is supported by observational studies conducted between
1986 and 2017, showing that voluntary medical male circumcision reduced the risk of
heterosexual acquisition of HIV by about 60%. Other benefits of medical male circumcision
include the reduced risk of some other sexually transmitted infections among women and
men, including human papillomavirus, the cause of cervical cancer (9).

In deciding whether to offer voluntary medical male circumcision to younger adolescents, ages
10-14 years old, safety, which is affected by their evolving physical development, and capacity
to provide informed consent should be considered along with factors such as public health
impact, the acceptability and feasibility of delivering voluntary medical male circumcision
along with other services and maintaining the benefits of high voluntary medical male
circumcision coverage (8).

A minimum package of services, including safer sex education, condom promotion, the offer

of HIV testing services and management of sexually transmitted infections, must be delivered
along with the male circumcision procedure. Other health services, such as hypertension and/or
TB screening, malaria management and tetanus toxoid-containing boosters could be added (8).

Reaching men with HIV prevention, testing, treatment and care important is important for
men's health and for preventing HIV among their sexual partners. Interventions are needed
that address barriers to reach men and build on facilitators to enhance adult men's uptake of
voluntary medical male circumcision and other health services. Evidence and case examples
are available in the 2020 voluntary medical male circumcision guidance (8), with new examples
being updated with experience.

Embedding voluntary medical male circumcision service delivery within the overall health
system is key to achieving sustainability and aligns with global efforts to strengthen health
systems and achieve universal health coverage. The WHO health systems building blocks can
serve as a framework to consider issues and opportunities for sustaining voluntary medical
male circumcision services (8).

Behavioural interventions can reduce the frequency of potential transmission events, including
the following:

¢ Targeted information and education. These are programmes that use various
communication approaches, such as school-based comprehensive sexuality education, peer
counselling and community-level and interpersonal counselling (including brief interventions)
to disseminate messages. These messages encourage people to reduce behaviour that may
increase the risk of acquiring HIV and increase behaviour that is protective (such as safer
drug use, delaying sexual debut, reducing the frequency of unprotected sex, using male and
female condoms correctly and consistently and knowing your and your partner’s HIV status).
Recognition is growing that social media and mobile technology are important tools that
can be integrated in HIV prevention programmes and can be particularly critical in informing
about and providing prevention services to populations such as men who have sex with men.

e Enabling interventions to address structural barriers to accessing services may increase
access to, uptake of and adherence to prevention as well as testing and treatment services.
Such interventions address the critical social, legal, political and enabling environment that
contribute to HIV transmission, including legal and policy reform towards decriminalizing
behaviour (such as drug use, sex work and same-sex sex), measures to reduce stigma and
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discrimination (including in the health sector), promoting gender equality and preventing
gender-based violence and violence towards key populations, economic and social
empowerment, access to schooling and supportive interventions designed to enhance
referrals, adherence, retention and community mobilization.

Combination prevention for key populations

WHO recommended a comprehensive package of evidence-based HIV-related interventions
and services for all key populations in 2014, updated in 2016 (70,11). The package comprised
clinical interventions and a set of critical enablers required for successful implementation of
programmes and access for the five key populations®. WHO is in the process of updating these
guidelines to have a broader health focus and integrate HIV, hepatitis and sexually transmitted
infections. The updated guidelines will recommend interventions and prevention packages by
population, which will continue to include the critical enablers as outlined in Box 3.1.

Box 3.1 Essential strategies for an enabling environment

1. Supportive legislation, policy and financial commitment, including decriminalization
of behaviour such as sex work, same-gender sex, gender identity and expression and
drug use

2. Addressing stigma and discrimination, including by making health services available,
accessible and acceptable

3. Community empowerment
4. Addressing violence against people from key populations

Source: Consolidated guidelines on HIV prevention, diagnosis, treatment and care for key populations (11).

3.2 Pre-exposure prophylaxis for preventing the
acquisition of HIV

PrEP is the use of ARV drugs by HIV-negative individuals to reduce the acquisition of HIV
infection. Based on evidence from randomized trials, open-label extension studies and
demonstration projects, WHO recommended daily oral PrEP containing tenofovir in 2015 as
an additional prevention choice for people at substantial risk of HIV infection. In 2019, WHO
updated this recommendation to include an additional dosing regimen, called event-driven
PrEP, for cisgender men who have sex with men.

In 2021, WHO released a conditional recommendation that the dapivirine vaginal ring may
be offered as an additional prevention choice for women* at substantial risk of HIV infection
as part of combination prevention approaches (72). As evidence for other PrEP products,
including long-acting formulations, becomes available, WHO may make new or updated
recommendations for PrEP.

3 WHO defines key populations as men who have sex with men, people in prisons and other closed settings, people who inject
drugs, sex workers and transgender people.

“For the recommendation on the dapivirine vaginal ring, the term women applies to cisgender women, meaning women assigned
female at birth. There is no research at this time to support the dapivirine vaginal ring for other populations.
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3.2.1 Oral pre-exposure prophylaxis for preventing
the acquisition of HIV

Recommendations (2016)

Oral pre-exposure prophylaxis (PrEP) containing TDF should be offered as an
additional prevention choice for people at substantial risk? of HIV infection as
part of combination HIV prevention approaches (strong recommendation, high
certainty evidence).

2See Box 3.2 for reflections on the definition of substantial risk of HIV infection.

Source: Guidelines: updated recommendations on HIV prevention, infant diagnosis, antiretroviral initiation and
monitoring (12).

Background

In the 2016 consolidated HIV guidelines, WHO recommended oral PrEP containing TDF as

an additional prevention choice for people at substantial risk of HIV infection as part of
combination HIV prevention approaches (73), replacing previous recommendations (70,74).
This recommendation was based on a systematic review of 12 trials that addressed the
effectiveness of oral PrEP and were conducted among serodiscordant couples, heterosexual
men, women, men who have sex with men, people who inject drugs and transgender women
(15). The review showed that, where adherence was high, significant levels of efficacy were
achieved, demonstrating the value of this intervention as part of combination prevention
approaches.

By recommending PrEP for people at substantial risk (see Box 3.2), the offer of PrEP can be
focused based on local epidemiology and individual assessment rather than solely on a risk
group, enabling a wider range of populations to benefit and ensuring that implementation is
informed by local information regarding the settings and circumstances of HIV transmission.

In 2017, WHO released the PrEP implementation tool (76) and a technical brief on preventing
HIV during pregnancy and breastfeeding in the context of PrEP (77). In 2018, WHO published a
report on PrEP policy adoption by countries and an update on the interchangeability of FTC and
3TC in PrEP regimens (18).

In 2019, WHO published a technical brief updating the WHO recommendation on oral PrEP to
include the option of event-driven dosing for cisgender men who have sex with men (79). This
consists of the use of a double dose of oral PrEP 2-24 hours before sex, followed by a third
dose 24 hours after the first two doses and a fourth dose 48 hours after the first two doses.
This has been described as 2+1+1. If more sex acts take place in the following days, a single
dose can be continued daily as long as sexual risk continues, with a single daily dose taken
for each of two days after the last sex act. In 2019, WHO also published a technical brief on
prevention and control of sexually transmitted infections in the era of oral PrEP for HIV (20).

Since WHO released the recommendation on oral PrEP in 2015, more than 100 countries have
incorporated PrEP into their national HIV guidelines, and PrEP users have been reported in 77
countries (21).
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Box 3.2 “Substantial risk of HIV acquisition”

When this recommendation was initially made in 2016, WHO defined substantial risk of
HIV infection provisionally as HIV incidence greater than 3 per 100 person—years in the
absence of PrEP. HIV incidence greater than 3 per 100 person—years has been identified
among men who have sex with men, transgender women and heterosexual men and
women who have sexual partners with undiagnosed or untreated HIV infection. In 2016,
it was suggested that implementing PrEP in a population with this level of HIV incidence
was considered cost-effective or cost saving, although PrEP may still be cost-effective at
lower HIV incidence levels.

However, individual risk varies considerably within populations depending on individual
behaviour and the characteristics of sexual partners. In locations with a low overall
incidence of HIV infection, there may be individuals at substantial risk who should

be offered PrEP services (22). PrEP programmes should consider local context and
heterogeneity in risk. Individual characteristics and behaviour that could lead to
exposure to HIV, rather than population-level HIV incidence, are most important when
considering those who might benefit from PrEP.

Individuals requesting PrEP should be given priority to be offered PrEP, since requesting
PrEP likely indicates there is a risk of acquiring HIV. Cost—effectiveness should not

be the only consideration when implementing PrEP programmes, since remaining

HIV negative and having control over HIV risk has intangible value to people and
communities.

Rationale and supporting evidence

This section summarizes the rationale and supporting evidence for the recommendation on
daily oral PrEP from the 2016 consolidated HIV guidelines. This was based on a systematic
review of 12 randomized controlled trials on TDF-containing oral PrEP. These findings have
been published in detail elsewhere (75). A more recent systematic review had similar findings
(23).

Summary of review findings

A systematic review and meta-analysis of PrEP trials containing TDF demonstrated that PrEP is
effective in reducing the risk of acquiring HIV infection. The level of protection did not differ by
age, sex, regimen (TDF versus FTC + TDF) and mode of acquiring HIV (rectal, penile or vaginal)
(15). The level of protection was strongly correlated with adherence.

HIV infection

HIV infection was measured in 11 randomized controlled trials comparing PrEP to placebo,
three randomized controlled trials comparing PrEP to no PrEP (such as delayed PrEP or “no
pill”) and three observational studies. A meta-analysis of data from 10 trials comparing PrEP
with placebo demonstrated a 51% reduction in risk of HIV infection for PrEP versus placebo
(15,24,25).

Adherence

When all studies were analysed together, the results produced significant heterogeneity. The
results from meta-regression conducted to evaluate whether certain variables moderated the
effect of PrEP on reducing the risk of acquiring HIV infection demonstrated that adherence is a
significant moderator.
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When studies were stratified according to adherence levels (high, moderate and low based on
proportion in the active arms with detectable drug in blood), heterogeneity in effectiveness
was greatly reduced within adherence subgroups, demonstrating that most heterogeneity
between studies can be explained by differing adherence levels. Within adherence subgroups,
PrEP was most effective among the high-adherence group (defined as higher than 70% drug
detection, but all studies in this group had adherence at or above 80%) and significantly
reduced the risk of acquiring HIV in studies with moderate levels of adherence (41-70% drug
detection). Among studies with low adherence (40% or lower drug detection), PrEP showed no
effect in reducing HIV infection (75).

Mode of acquisition

When studies were stratified by mode of acquisition (rectal, vaginal or penile exposure), PrEP
showed similar effectiveness across groups. The relative risk of HIV infection for PrEP versus
placebo for rectal exposure was 0.34 (95% ClI 0.15-0.80). For penile or vaginal exposure,

the relative risk of HIV infection for PrEP versus placebo was 0.54 (95% Cl 0.32-0.90) (75).
Parenteral exposure to HIV was not analysed separately because only one study explicitly
included people who inject drugs, and their exposure to HIV arose from sexual practices and
incomplete access to sterile injection equipment.

Sex and gender

The 10 randomized PrEP trials reporting HIV outcomes included largely cisgender men and
women. Women were included in six studies and men in seven studies. PrEP was effective for
both cisgender men and women.

Since the recommendation was made in 2016, additional subgroup analyses of transgender
women found PrEP to be effective when taken but there are still challenges with adherence
(26). A recent review found high willingness to use oral PrEP among transgender women (27).

Safety

Ten randomized controlled trials comparing PrEP with placebo included data on any adverse
event. Across studies, the rates of any adverse event did not differ for PrEP versus placebo.
Similarly, there were no differences across subgroups, including mode of acquisition,
adherence, sex, drug regimen, drug dosing or age.

Eleven randomized controlled trials comparing PrEP with placebo presented the results for
any grade 3 or 4 adverse event. Across studies, there was no statistical difference in rates of
any grade 3 or 4 adverse event for PrEP versus placebo and no statistical differences across
subgroups, including adherence, sex, drug regimen, drug dosing or age (75).

Several studies noted subclinical declines in renal functioning and bone mineral density
among PrEP users (28—30). These subclinical changes did not result in clinical events, were not
progressive over time and reversed after discontinuing PrEP.

People who start PrEP may experience side-effects in the first few weeks of use. In 2019,

a systematic review of 12 randomized controlled trials comparing PrEP with placebo found

that people taking PrEP were more likely to report gastrointestinal adverse events, such as
vomiting, nausea and abdominal pain (23), although less than 10% of PrEP users across studies
reported such adverse events. These side-effects are typically mild and self-limited.

Drug resistance

The risk of drug resistance to FTC was low overall — 11 people with FTC- or TDF-resistant HIV
infection among 9222 PrEP users, or 0.1% — and this occurred mainly among people who were
acutely infected with HIV when initiating PrEP: seven of the 11 people with FTC- or TDF-resistant
HIV infection among 9222 PrEP users. The proportion of people with drug-resistant HIV did not
differ in the PrEP and placebo groups among everyone at risk, although the number of events
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was low (six people infected). Multiple HIV infections (8—50) were averted for every case of FTC
resistance associated with starting PrEP in the presence of acute HIV infection (75). Modelling
the HIV drug resistance resulting from ART use is predicted to far exceed that resulting from PrEP
use (37). Although mathematical models inform the risk of resistance, their results rely on data
from clinical trials and make assumptions about the risk of drug resistance selection during PrEP.
A more recent review, conducted in 2019, similarly found that HIV drug resistance with PrEP is
uncommon and breakthrough infection despite high adherence to PrEP is rare (32). Countries are
encouraged to monitor drug resistance against HIV drugs used for PrEP.

Sexual and reproductive health outcomes

At the time this recommendation was made, no evidence indicated that PrEP use led to risk
compensation in sexual practices, such as decreased condom use or more sexual partners
(33,34). Since then, changes in sexual behaviour after PrEP initiation have not been widely
observed, although this has been documented in some settings (35-37).

PrEP does not appear to affect the effectiveness of hormonal contraception, although two
studies found trends towards higher rates of pregnancy among oral contraceptive users who
also took PrEP. When multivariate analysis accounted for confounders, this relationship was
not significant. Oral PrEP was not associated with increased adverse pregnancy-related events
among women taking PrEP during early pregnancy (38,39). Drug—drug interactions between
PrEP and gender-affirming hormone therapy for transgender women have been observed in
some studies, with lower blood plasma TDF exposures among transgender women compared
to cisgender men (40—42). However, among transgender women and transgender men enrolled
in directly observed daily dosing of PrEP, PrEP concentrations similar to cisgender men were
observed (43). Protective concentrations can be reached with daily use of oral PrEP even in the
presence of gender-affirming hormones, and daily oral PrEP should be offered to transgender
and non-binary people at substantial risk of HIV. Serum hormone concentrations are not
affected by TDF + FTC PrEP use (43).

Cost and cost-effectiveness

The HIV incidence threshold for cost-saving implementation of PrEP will vary depending on
the relative costs of PrEP versus treatment for HIV infection and the anticipated effectiveness
of PrEP. In some situations, PrEP may be cost saving, but other interventions may be more
cost saving and scalable. Monetary costs should not be the only consideration, since staying
free of HIV and having control over HIV risk has intangible value to people and communities.
The cost—effectiveness of PrEP may decrease with declining HIV incidence in the context of
universal treatment for HIV, but primary prevention, including PrEP, is essential to eradicate
HIV, regardless of cost—effectiveness.

Offering PrEP in situations where the incidence of HIV is greater than 3 per 100 person-years is
expected to be cost saving in many situations. Offering PrEP at lower incidence thresholds may
still be cost-effective.

A review of cost—effectiveness studies for PrEP found that, in generalized epidemics, giving
priority for PrEP use to people at substantial risk of acquiring HIV infection increases impact
(34). Some of these studies found PrEP to be cost-effective within the context of ART
expansion; others found no benefit. In concentrated epidemics (such as among men who have
sex with men in the United States of America), PrEP could have significant impact. Studies have
found PrEP to be cost-effective depending on the cost of the drug and delivery systems when
PrEP uptake is higher among people at substantial risk. Higher PrEP uptake and adherence
have been observed among men who have sex with men in demonstration projects (44,45).
The results vary widely depending on epidemic type, location and model parameters, including
efficacy, cost, HIV incidence and target population (46).
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Equity and acceptability

Preventing HIV among PrEP users will contribute to equitable health outcomes by sustaining
their health and the health of their sexual partners. People at substantial risk of HIV are often
underserved, have barriers to accessing health services and have few effective HIV prevention
options. Access to PrEP provides opportunities to engage these individuals in health care,
including sexual and reproductive health services. Broadening PrEP recommendations beyond
narrowly defined groups (such as men who have sex with men and serodiscordant couples)
enables more equitable access and is likely to be less stigmatizing than targeting specific risk
groups. Effective PrEP services will reduce future treatment costs overall by preventing HIV
infection in populations with high incidence.

PrEP acceptability has been reported in multiple populations, including cisgender women
(and pregnant and breastfeeding women), serodiscordant couples, female sex workers, young
women, people who inject drugs, transgender people and men who have sex with men.

A qualitative literature review of 131 peer-reviewed articles and 46 abstracts (47) showed
that individuals have considerable interest in accessing PrEP as an additional choice for HIV
prevention. Population support for providing PrEP was based on knowledge of safety and
effectiveness and the compatibility of PrEP with other prevention strategies.

Feasibility

Providing oral PrEP to diverse populations has proven feasible in multiple trial settings,
demonstration projects and national programmes. Although placebo-controlled trials among
cisgender women (39,48) found significant barriers to uptake and adherence, PrEP adherence
among women has generally been high when open-label PrEP is provided (49,50). The iPrEx
OLE project and the Partners Demonstration Project both show that PrEP implementation is
feasible for various populations, including men and women (44,51). The PROUD study in the
United Kingdom demonstrated that PrEP is feasible and effective and is not associated with
significant changes in behavioural risk (52). Other PrEP demonstration projects in Botswana,
South Africa, Thailand and the United States of America confirm that protective levels of
adherence are feasible for most PrEP users (49,50,53-56) although challenges remain to
achieve high levels of adherence among some young people (56). In 2019, following the
publication of the initial recommendation, PrEP users were reported from 77 countries, and
preliminary data suggests that considerable growth in global PrEP use continued in 2020
despite disruptions by the COVID-19 pandemic (27). More than 100 countries in the world have
adopted the WHO recommendations on PrEP into national guidelines (27).

Implementation considerations

WHO published a comprehensive implementation tool for oral PrEP in 2017 (76). This tool
includes practical suggestions for clinicians, laboratory monitoring, pharmacy services, testing
services, counselling, community engagement and integration of services (including ART,
sexually transmitted infections, PEP and other sexual and reproductive health services).

WHO will revise this implementation tool in 2021-2022.

As an additional HIV prevention option, PrEP should not displace other effective and well-
established HIV prevention interventions, such as condom programming and harm reduction,
but rather should be integrated into existing health services. Stigma is a driver of HIV

and could decrease or increase depending on how PrEP is implemented. PrEP should be
promoted as a positive choice among people for whom it is suitable and their communities, in
conjunction with other appropriate prevention interventions and services, including sexual and
reproductive health services. Legal environments in which the rights of people at substantial
risk of HIV are violated may represent an important barrier to PrEP implementation.
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Provider training

Health-care providers should be trained and supported to have conversations to explore sexual
and injecting risk behaviour with their clients and help clients consider their risk of acquiring
HIV and the range of prevention options, including PrEP. This involves providing respectful and
inclusive services, a familiarity with techniques for discussing sensitive behaviour and a strong
patient—provider relationship that enables discussions of facilitators and barriers to engagement
in health-care services, adherence and self-care. Service providers should be aware of the
emotional and physical trauma that people at substantial risk of acquiring HIV infection may
have experienced (57). The capacity for respectful work with people who have experienced
trauma involves communication and skills development. Services that are appropriate for young
people — especially young women and key populations — are essential for the success of all

HIV treatment and prevention programmes, including PrEP. Service providers should consider
all health, social, and emotional needs of people interested in and using PrEP and provide or
refer to appropriate services as needed, including mental health support, intimate partner and
gender-based violence services, family planning services, sexually transmitted infection testing
and management, among others.

PrEP services can involve different types of health-care and lay providers for different aspects
of PrEP service delivery. This includes nurses, pharmacists and lay and peer providers. Using a
range of providers for PrEP service delivery has the potential to remove barriers to PrEP uptake
and adherence, although adequate training of all service providers is necessary to ensure high-
quality services.

Involving communities

Meeting the needs of populations at substantial risk of HIV infection requires the full
participation of communities in developing and implementing programmes. The following are
good participatory practices that apply to all priority and key populations.

¢ Recognize the leadership and resilience of priority and key populations in addressing the HIV
epidemic at both the local and global levels and sustain their participation through adequate
funding and support for community-based organizations.

e Ensure access to accurate knowledge and information about PrEP and early treatment by
strengthening the capacity of the community-based organizations in educating and training
their communities about their use.

¢ Promote and expand community-based services, especially services led by priority and key
populations.

o Ensure that PrEP is offered as a choice, free of coercion and with access to other prevention
strategies that may be preferred by the individuals at substantial risk.

* Increase political commitment to rights, including the rights of priority and key populations,
by decriminalizing consensual sexual activity and gender expression.

Linking PrEP with other health and community services

People at substantial risk of acquiring HIV are often medically underserved, have few other
effective HIV prevention options, and frequently face social and legal challenges. Providing
PrEP may give opportunities for increased access to a range of other health services and social
support, including reproductive and sexual health services (including managing sexually
transmitted infections), and mental health services, primary health care and legal services.

Community-based organizations — especially those working with priority and key populations
—should play a significant role in delivering PrEP by engaging people at substantial risk,
providing information about PrEP availability and use and promoting links between PrEP
providers and other health, social and community support services. Community-based
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organizations can also be directly involved in delivering PrEP services, including by integrating
peer and lay providers into services.

PrEP as part of combination prevention

PrEP should always be provided together with other HIV prevention options. Harm-reduction
interventions — including access to sterile or new injection materials — are the mainstay of
preventing HIV transmission through unsafe injecting practices, and such supplies should be
made available to anyone using injected substances or medications. Condoms and lubricants
should be made available, including for sex workers, who should be empowered to insist on
their use (58).

Recommendations for early initiation of ART and PrEP in these guidelines are expected to
facilitate the identification of people recently infected with HIV. Whenever possible, people
in their social and sexual networks should be offered HIV testing, treatment and prevention
services. PrEP should be considered, in combination with other prevention services, for HIV-
uninfected partners of recently diagnosed people.

HIV testing

HIV testing is required prior to starting or restarting PrEP and should be conducted regularly
(such as every three months) during PrEP use. Additional HIV testing conducted after one month
of PrEP use can detect acute infection that may have been present when PrEP was started. If
the initial HIV serology test result is non-reactive (negative) and there is no history or signs or
symptoms of an acute viral syndrome, the person could be offered and initiated on PrEP. If the
person has had a recent high-risk HIV exposure (such as within the past 72 hours) they can be
offered PEP and transition to PrEP after the completion of PEP and following additional HIV
testing.

Frequent HIV testing during PrEP use is also an opportunity to provide sexually transmitted
infection screening and management as well as other health services. Using quality-assured
HIV testing, according to the national algorithm is important, and should include good
counselling, linkage to earlier HIV diagnosis and treatment and minimize the risk of drug
resistance during PrEP and PEP.

WHO recommends testing using the same strategy and algorithm for PrEP users as for other
individuals. More expensive and complex testing strategies may hinder access and are unlikely
to provide any greater benefit in settings where NAT assays or fourth generation serology
assays are not routinely used for HIV diagnosis.

During COVID-19, some settings experiencing disruptions to HIV services began utilizing HIV
self-testing to maintain essential services — including for initiating, and monitoring ongoing, PrEP.
WHO has supported the use of HIV self-testing during COVID-19 as an interim measure and is
currently reviewing evidence on the use of HIV self-testing for oral PrEP initiation and monitoring.

Monitoring renal function

Reduced kidney function, indicated by a creatinine clearance of <60 ml/min, is a
contraindication for using oral PrEP containing TDF. A systematic review and individual patient
data meta-analysis of global programme data (59) found that less than 1% of individuals who
were screened before starting oral PrEP had abnormal creatinine clearance levels and less
than 3% of oral PrEP users experienced a decline in creatinine clearance to <60 mL/min. Older
individuals, especially those over 50 years, with baseline creatinine clearance of

<90 mL/min and with kidney-related comorbidities such as diabetes or hypertension, had

a higher probability of declining to abnormal levels of creatinine clearance. Less than 1%

of oral PrEP users younger than 30 years experience abnormal creatinine clearance. Some
programmes may opt to screen for creatinine clearance for all oral PrEP users. However, since
creatinine elevation is so rare among individuals younger than 30 years with no kidney-related
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comorbidities, creatinine screening may be considered optional in this group. To simplify the
delivery and cost of PrEP, all individuals 30 years and older and those younger than 30 years
who have comorbidities can be screened for serum creatinine once within 1-3 months after
oral PrEP initiation. These suggestions by age and risk factors apply for both daily and event-
driven dosing regimens.

More frequent screening than once is only suggested for individuals of any age with a history
of comorbidities such as diabetes or hypertension, those 50 years or older and those who have
had a previous creatinine clearance result of <90 mL/min. For these oral PrEP users, a further
test after the baseline screening and every 6—12 months thereafter can be considered. When
creatinine screening is conducted, any individuals with an estimated creatinine clearance of
=60 mL/min can safely be prescribed TDF-containing oral PrEP. Waiting for creatinine screening
results should not delay starting oral PrEP, since the results can be reviewed at a follow-up
visit. Abnormal creatinine clearance of <60 mL/min should be repeated on a separate day
before stopping TDF-containing oral PrEP. Other HIV prevention options should be discussed
with the client. Creatinine clearance usually returns to normal levels after stopping PrEP, and
PrEP can be restarted if creatinine clearance is confirmed to be to =60 mL/min 1-3 months
after stopping PrEP. If creatinine clearance does not return to normal levels after stopping PrEP,
other causes of renal insufficiency should be evaluated, such as diabetes and hypertension.

Hepatitis B and C

PrEP services provide a unique opportunity to screen for hepatitis B and hepatitis C infection
and thus address multiple public health issues. Hepatitis B is endemic in some parts of the
world where there is also a high burden of HIV. Testing oral PrEP users for hepatitis B surface
antigen (HBsAg) once, at PrEP initiation, is preferred and has several advantages in these
settings. Rapid point-of-care tests are available for HBsAg, and WHO has prequalified several
rapid diagnostic tests. People with detectable HBsAg and clinical evidence of compensated

or decompensated cirrhosis or people older than 30 years with persistently abnormal ALT
levels and evidence of high-level hepatitis B replication (who do not have clinical evidence

of cirrhosis) are eligible for long-term therapy for hepatitis B (60). People at risk of acquiring
hepatitis B with non-reactive HBsAg test may be considered for hepatitis B vaccination
depending on endemicity and country recommendations (67). The medications used for oral
PrEP are active against hepatitis B. Withdrawing active therapy against hepatitis B can lead to
virological and clinical relapse. Clinical relapse did not occur during or after PrEP use in trials
that included people with chronic hepatitis B infection (62,63) and are considered very rare.
hepatitis B infection is not a contraindication for daily oral PrEP use, but event-driven use of
oral PrEP is inappropriate for individuals with chronic hepatitis B infection. Daily oral PrEP can
be initiated before hepatitis B testing results are available.

Hepatitis C antibody testing can be considered at PrEP initiation and every 12 months
thereafter depending on local epidemiological context, especially when PrEP services are
provided to men who have sex with men, people who use drugs and people in prisons and
other closed settings. Individuals with reactive serology test results should be referred for
further assessment and treatment for hepatitis C infection (64). Hepatitis C infection is not
a contraindication for daily or event-driven oral PrEP use, and PrEP can be initiated before
hepatitis C test results are available.

Adherence

Support for adherence should include information that PrEP is highly effective when used as
prescribed. For daily oral PrEP users, brief client-centred counselling that links daily medication
use with a daily habit (such as waking up, going to sleep or a regular meal) may be helpful.
Tailored interventions to facilitate adherence among particular groups — such as young people
— may be needed. Support groups for PrEP users, including social media groups, may be helpful
for peer-to-peer sharing of experience and challenges.
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People who start PrEP may report side-effects in the first few weeks of use. These side-effects
include nausea, abdominal cramping or headache, are typically mild and self-limited and do
not require discontinuing PrEP. People starting PrEP who are advised of this start-up syndrome
may be more adherent.

PrEP should be used effectively — during periods of substantial HIV risk — but is unlikely to be
for life. PrEP can be discontinued if a person taking PrEP is no longer at risk. It is not unusual
for people to start and stop PrEP repeatedly depending on periods of higher and lower HIV
risk. Engaging with PrEP users and community support groups is important to facilitate the
recognition of circumstances that involve substantial risk of acquiring HIV. Such periods of risk
may begin and end with changes in relationship status, alcohol and drug use, leaving school,
leaving home, trauma, migration or other events (55,65).

For cisgender men who have sex with men, event-driven PrEP is an effective strategy to
reduce HIV risk. It entails a double dose of oral PrEP 2—24 hours before sex, followed by one
dose each 24 and 48 hours after the first dose. This is sufficient to achieve high levels of
protection against HIV. Event-driven PrEP is not an appropriate option for other PrEP users
such as cisgender women, transgender women or transgender men having vaginal sex. Other
populations are advised to take seven consecutive days of TDF-based oral PrEP to reach
protective levels (66). For event-driven PrEP users, a single dose of PrEP can be taken daily

as long as potential sexual exposure to HIV continues, with a daily dose for each of the two
days after the last sex act. For people using daily PrEP, it has been suggested that PrEP may be
discontinued 28 days after the last potential exposure to HIV if people do not have continuing
substantial risk for HIV. However, pharmacokinetic data suggest that PrEP may be discontinued
earlier (i.e. seven days) after the last potential exposure. WHO will release revised guidance on
this topic in 2021-2022.

People who report a potential high-risk exposure to HIV in the 72 hours before presenting for
PrEP should be considered for PEP (67). If substantial HIV risk continues after 28 days, PEP can
be transitioned to PrEP.

Pregnancy and breastfeeding

Pregnancy and the postpartum period are characterized by substantial risk of acquiring HIV in
some settings. HIV acquired during pregnancy or breastfeeding is associated with an increased
risk of HIV transmission to the infant. An increasing body of evidence has demonstrated that
TDF-containing oral PrEP is safe during pregnancy and breastfeeding (68). Antenatal and
postnatal care services offer an opportunity to integrate PrEP services for women at substantial
risk of HIV, but more operational experience and research are needed to understand the unique
needs and challenges of this population and how to best address them. Contraception services,
safer conception management and links to antenatal care should be available when providing
PrEP services for women and transgender men.

Research gaps

Since WHO recommended offering oral PrEP for people at substantial risk of HIV acquisition

in 2015, there has been considerable global research on PrEP use, including pilot projects,
demonstration studies, and national programmes for PrEP. In addition, oral PrEP was used in at
least 77 countries in 2019 (21). This expansion of oral PrEP services has generated substantial
evidence on how to implement PrEP at scale but has also highlighted challenges with uptake,
effective use and continuation of PrEP. Operational research is especially needed in diverse
settings to generate demand for prevention services among adolescents and young people and
support effective PrEP use. It is recognized that many PrEP users will not choose to take PrEP
continuously for several years. Therefore, support to start, stop and restart PrEP related to periods
of sexual risk is an important part of PrEP counselling. This includes innovative platforms such as
using social media and mobile applications to engage with potential and existing PrEP users.
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The global COVID-19 pandemic has accelerated a trend towards simplified, differentiated,

and demedicalized oral PrEP service delivery. This includes using telehealth consultations

for initiating and continuing PrEP and PrEP delivery at home and via pharmacies and other
community-based locations. HIV self-tests have been used for initiating and continuing PrEP.

In some places, peer and lay providers have been included in PrEP service delivery. All of these
approaches have the potential to remove barriers to uptake and improve the effective use

of PrEP. However, although the feasibility of these different forms of community-based PrEP
delivery has been demonstrated in some settings, more operational research is needed on their
effectiveness and scalability.

Some evidence indicates that using PrEP leads to changes in sexual practices that increase the
risk for acquiring HIV. Although this form of risk compensation has been demonstrated in some
settings, PreP is likely to provide net benefits for HIV prevention, and potential changes in sexual
behaviour underscore the need to integrate PrEP services with broader sexual and reproductive
health services (35). The broader impact of PrEP on sexual health, the use of other HIV prevention
methods, emotional well-being and stigma against people living with HIV may vary according to
social and cultural contexts and remains a topic of interest. Research on PrEP is encouraged to
consider diverse biological, behavioural and social outcomes, and operational research is needed
across settings on how to optimally integrate PrEP with other health and social services. Research
has shown high prevalence and incidence of sexually transmitted infections among PrEP users,
and integrating sexually transmitted infection screening and treatment into PrEP services could
have broad sexual health benefits. Similarly, integrating PrEP and reproductive health services
could lead to broad health improvements. Family planning services may offer an opportunity

for providing PrEP services, but more evidence on real-world programme integration is needed.
Moreover, while an increasing amount of evidence is highlighting that oral PrEP is safe during
pregnancy and breastfeeding, more operational research is needed on how to provide PrEP
services to pregnant and breastfeeding women.

PEP started after recent exposure can be transitioned to PrEP if substantial HIV risk continues,
so PrEP and PEP services should be integrated where appropriate. Operational research on
PrEP should also consider social outcomes such as gender-based and intimate partner violence
and how to effectively provide gender-based and intimate partner violence services to people
accessing PrEP services.

Globally, the largest numbers of PrEP users have been among cisgender men who have sex
with men and cisgender women at risk of acquiring HIV. More research is needed on the
specific needs of transgender women, transgender men and non-binary people, including
additional support for adherence in this population and integration of gender-affirming care
with HIV services, including PrEP. Research involving transgender men and non-binary people is
particularly lacking, including how to improve awareness and uptake of and adherence to PrEP.

PrEP awareness and use among people who use drugs is limited, and more research on
improving the engagement of people who use drugs with PrEP services is needed (69). This
includes more research on the feasibility and effectiveness of integrating harm-reduction and
PrEP services. People in prisons and other closed settings and individuals recently released
from those settings may also be at substantial risk of HIV infection in some geographical
locations but are often not adequately reached by HIV prevention services, including PrEP.

WHO released guidance on event-driven PrEP for cisgender men who have sex with men in
2019, since evidence from randomized controlled trials showed high efficacy of non-daily PrEP
dosing regimens. Although high use of event-driven PrEP has been reported in some settings,
awareness and use of event-driven PrEP is low globally, which is partly because of slow
adoption of event-driven PrEP into national guidelines. Further work at the country level is
required on how to raise awareness and provide options for various oral PrEP dosing regimens.
Moreover, because of the pharmacokinetics of TDF-containing oral PrEP, event-driven PrEP is



HIV prevention

not recommended for cisgender women and transgender men or non-binary people who have
frontal or vaginal sex. Event-driven PrEP may be an appropriate option for all cisgender men
(not just those who have sex with men), but little is known on oral PrEP dosing preferences
among heterosexual cisgender men. Moreover, event-driven PrEP may be appropriate for
transgender men and non-binary people assigned female at birth who exclusively have anal
sex. However, there has been very limited research involving members from these diverse
populations on preferences for different PrEP dosing regimens and the pharmacokinetics of
TDF-containing oral PreP, including in the context of gender-affirming care (49,53,54).

Oral PrEP has been shown to be cost-effective when provided to individuals at substantial

risk of HIV in a range of settings and populations. However, differentiated and integrated oral
PrEP service delivery, including in settings such as pharmacies and through community-based
dispensing, and considering varying patterns of use, may offer opportunities for cost savings
and efficiency. More research on the cost and cost—effectiveness implications of these evolving
models of PrEP services is required.

With the dapivirine vaginal ring (see below), WHO has recommended additional PrEP
modalities, and may recommend additional PrEP modalities, such as long-acting injectable
cabotegravir, in the future. Research is needed on how to integrate these new PrEP modalities
and dosing regimens into existing oral PrEP services, including cost and cost—effectiveness
implications and on user preferences in diverse settings.

3.2.2 PrEP using the dapivirine vaginal ring

Recommendations (2021)

The dapivirine vaginal ring may be offered as an additional prevention

choice for women? at substantial risk of HIV infection as part of combination
prevention approaches (conditional recommendation, moderate-certainty evidence).
2For the recommendation on the dapivirine vaginal ring, the term women applies to cisgender women, meaning women
assigned female at birth. There is no research at this time to support the dapivirine vaginal ring for other populations.

Source: Guidelines: updated recommendations on HIV prevention, infant diagnosis, antiretroviral initiation and monitoring (12).

Background

PrEP delivered through a vaginal ring containing dapivirine, a novel non-nucleoside reverse-
transcriptase inhibitor (NNRTI), as the active PrEP agent could provide an acceptable option
for women who are unable or do not want to take oral PrEP. The dapivirine vaginal ring is a
woman-initiated option to reduce the risk of HIV infection. It is made of silicone and contains
dapivirine, which is released from the ring into the vagina slowly over one month. The ring
should be continuously worn in the vagina for one month and then should be replaced by a
new ring (70). The risk of HIV-1 infection is reduced 24 hours after ring insertion (71).

Adolescent girls and women in parts of sub-Saharan Africa continue to experience high HIV
incidence. Current prevention options present challenges and barriers to use. The results from
the recent ECHO trial (72) highlighted the high HIV incidence among women attending family
planning clinics in parts of South Africa and Eswatini and that much greater focus is needed
on integrating HIV prevention strategies for women receiving sexual and reproductive health
services. In addition, adolescent girls and young women reported a preference for obtaining
PrEP at service locations they are already comfortable attending, especially family planning
and sexually transmitted infection services (73).
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Initial outcomes from oral PrEP programmes for women are mixed (74). Some programmes
report low uptake and low continuation (75-77). Some women report facing challenges to
taking daily oral PrEP. These include the need to take a pill every day, opposition to their taking
oral PrEP from partners and side-effects that may occur during the first month of use. These
concerns suggest that additional options are needed for PrEP delivery, including long-acting
PrEP products that are potentially more discrete, do not rely on daily adherence and have less
systemic adverse events. Supporting this evidence are studies demonstrating that women's
needs and preferences for sexual and reproductive health are heterogeneous (78). Expanding
PrEP options to include a long-acting, woman-controlled option, such as the dapivirine vaginal
ring, could help to meet unmet HIV prevention needs for women (78,79).

Rationale and supporting evidence

Summary of review findings

A systematic review and meta-analysis of dapivirine vaginal ring trials demonstrated that the
ring is effective in reducing the risk of acquiring HIV infection. Two randomized controlled
trials — the Ring Study (IPM-027) (80) and ASPIRE (MTN-020) (87) reported that the dapivirine
vaginal ring was approximately 30% effective in reducing HIV infection in intention-to-treat
analysis. A subgroup analysis by age did not show efficacy among women 18-24 years old,
who had lower adherence (82). The results from two open-label extension studies — DREAM
and HOPE — found increased efficacy, increased adherence and increased retention relative

to the randomized controlled trials (83,84). The results from one of the open-label extension
studies indicated a 62% reduction in HIV transmission, comparing study results to the
simulated control (83). Further studies are underway or planned to help understand whether
this lack of effect among younger women results from non-adherence or other factors and to
identify ways to support adherence for younger women who choose the dapivirine vaginal ring
for HIV prevention (85). Safety and acceptability are also being studied among women 15-19
years old, who were not included in the trials. The dapivirine ring acts locally, and systemic
absorption is low (80). The trials reported no notable difference in the treatment and placebo
arms of adverse events related to pregnancy, fetal outcomes and/or infant outcomes. However,
since the number of pregnancies was small, ongoing trials are assessing further safety data
during pregnancy and breastfeeding (86,87).

Reduction in HIV infection

The evidence for HIV infection measured as an outcome in five studies was of moderate
certainty. A meta-analysis of HIV infection reported in the two Phase Ill placebo-controlled
randomized controlled trials (ASPIRE and the Ring Study) found a 29% reduction in HIV risk
(95% Cl 11-43%). This was similar to a pooled analysis using time-to-event data conducted
by investigators from both trials that found a 27% relative reduction in HIV risk comparing the
dapivirine vaginal ring to the placebo arms (95% Cl 9-42%) (88). Individually, ASPIRE found
a 27% relative reduction in HIV risk (95% Cl 1-46%) (81), and the Ring Study found a 33%
relative reduction in HIV risk (95% Cl 5-53%) (89) for active dapivirine vaginal ring versus
placebo arms.

For ASPIRE, efficacy increased when observations from the two research sites with low
adherence were dropped, yielding a 37% relative reduction in HIV risk (95% Cl 12-56%) (81).
ASPIRE conducted an age-stratified analysis excluding the two sites with low adherence and
found that the dapivirine vaginal ring did not significantly reduce the risk of acquiring HIV
among women younger than 25 years (the reduction in HIV incidence was 10%, 95% CI —41%
to +43%), whereas HIV incidence was 61% lower for the dapivirine vaginal ring versus placebo
among women 25 years and older (95% Cl 32-77%) (81). A post hoc analysis showed no
efficacy and lower adherence among women 18-21 years old. The Ring Study also conducted
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an age-stratified analysis but found no significant difference in risk reduction for women 21
years and younger versus women older than 21 years (90). However, when the results across
the two trials were pooled using individual-level data in analysis conducted by investigators,
the reduction in the risk of acquiring HIV-1 was significantly higher among participants older
than 21 years; no risk reduction was observed for participants 21 years or younger (88).

The results from the two open-label extension studies, DREAM and HOPE, found increased
efficacy, increased adherence and increased retention relative to the randomized controlled
trials (83,84). The results from DREAM indicated a 62% reduction in HIV risk compared with
the simulated control, and the results from HOPE demonstrated a 39% relative reduction in HIV
risk (95% Cl 14—69%) compared to the simulated control. Of note, the participants in HOPE
were given the choice of using the dapivirine vaginal ring at every study visit, whereas the
participants in DREAM had to be willing to use the dapivirine vaginal ring as part of the study’s
eligibility criteria. In HOPE, 92% of the participants accepted the dapivirine vaginal ring at
enrolment and 73% accepted the dapivirine vaginal ring for the duration of the study (84).

Adverse events

All randomized controlled trials and open-label extension studies presented data on any
adverse events with overall moderate-certainty evidence at 24 months. Overall, rates of
adverse events were similar across study arms, and the safety endpoints from the open-

label extension studies were similar to those found in the randomized controlled trials. When
the results from the three randomized controlled trials were combined in a meta-analysis,

the rates of any adverse event for dapivirine vaginal ring versus placebo arms did not differ
significantly (RR = 1.0, 95% CI 0.95-1.06). When meta-analysis was restricted to the two
Phase Ill randomized controlled trials, the results also showed no difference for the dapivirine
vaginal ring versus placebo arms (RR = 1.02, 95% CI 0.98-1.06). In addition, when restricted
to assessing differences between grade 3 or 4 adverse events across studies, the results of the
meta-analysis showed no difference between the dapivirine vaginal ring and placebo arms (RR
= 1.18, 95% Cl 0.68-2.05; low-certainty evidence) (91).

ASPIRE reported on study-related social harm, defining this as “nonmedical adverse
consequences of dapivirine vaginal ring use or of trial participation more generally” (92). The
results from ASPIRE found 94 instances of social harm with 4680 person-years of follow-up.
Almost all (n = 87, 93%) were partner-related and were reported by 85 women, of whom 61%
had disclosed study participation to their primary partners. Common triggers of social harm
included the partner’s discovery of the ring during foreplay or sex, notifying the partner of

a sexually transmitted infection or the partner suspecting that the ring was associated with

ill health, “promiscuity” or “witchcraft”. The consequences in the small group of women
experiencing social harm included destruction of the ring, physical violence or ending the
relationship. About 60% of the cases of social harm were categorized as having a minimal
impact on the quality of life. Younger women (1826 years old) were more than twice as likely
to experience social harm as older women, and reporting social harm was associated with
short-term decreased product adherence (92).

Drug resistance

ASPIRE, the Ring Study, DREAM and HOPE analysed resistance to NNRTIs. The prevalence of
NNRTI-resistant infections among seroconverters within these studies ranged from 10% to 28%.
When combined in meta-analysis, the results from the two Phase 3 randomized controlled trials
show no increased risk for NNRTI-resistant HIV infection for the dapivirine vaginal ring compared
to placebo arms (RR = 1.13, 95% Cl 0.64-2.01; low-certainty evidence) (97).
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Sexual and reproductive health outcomes

All five studies reported on pregnancy incidence among participants, with no differences

in incidence noted across the dapivirine vaginal ring and placebo arms. One analysis from
ASPIRE evaluated contraceptive efficacy and found no differences for the dapivirine vaginal
ring versus placebo arms (moderate-certainty evidence) (93). However, the study identified
significant differences in pregnancy incidence by contraceptive method, with women using
oral contraceptive pills having much higher pregnancy incidence than those using implants or
injectables.

Two analyses, one from ASPIRE and one from a research site in the Ring Study, examined
pregnancy-related outcomes and found no difference in adverse pregnancy-related outcomes
for the dapivirine vaginal ring versus placebo arms (very-low-certainty evidence) (94,95).
However, being on a stable form of contraception was an eligibility requirement for all
studies included in this review, since the safety of taking dapivirine while pregnant and/

or breastfeeding is unknown. In addition, all studies provided pregnancy tests to women
monthly (quarterly during the latter half of the open-label extension studies), and participants
immediately discontinued the study product if they became pregnant.

Behavioural outcomes, including incidence of curable sexually transmitted infections

One study described behavioural outcomes, including the number of sexual partners and
condom use, observed at one research site in south-western Uganda within the Ring Study
(96). The study found no significant change in reports of non-condom use at last sex as
reported at baseline and week 104 (64% and 67%, respectively; moderate-certainty evidence).
Over the same time span, 57% reported two or more sexual partners at four weeks compared
to 56% at 104 weeks (moderate-certainty evidence). Four studies, including the Phase Il safety
study, ASPIRE, the Ring Study and DREAM, reported on incidence rates of curable sexually
transmitted infections identified post-baseline. No differences between study arms were
reported (moderate certainty of evidence). However, one research site from the Ring Study
found, significant decreases in diagnoses of Trichomonas vaginalis and Neisseria gonorrhoea
infection from baseline to 104 weeks of follow-up (96).

Cost and cost-effectiveness

According to the International Partnership for Microbicides, the current cost to produce the
ring alone is US$ 7 per ring. It is anticipated that, in low- and middle-income countries, the
ring will be provided free of charge to women at public health facilities. Based on several
modelling and cost—effectiveness studies, the dapivirine vaginal ring is expected to cost less
than oral PrEP since, from a provider perspective, it requires fewer health system resources.
In previous studies addressing the cost—effectiveness of oral PrEP, the costs of HIV testing,
creatinine clearance and hepatitis B surface antigen tests were all considered in the estimated
cost of delivering oral PrEP. For delivering the dapivirine vaginal ring, the only required test is
for HIV. One study from South Africa found that the dapivirine vaginal ring would be a cost-
saving intervention for KwaZulu-Natal if the intervention were given priority for female sex
workers (97,98). Another modelling study from South Africa found that the dapivirine vaginal
ring could have a modest impact on the HIV epidemic and be a cost-effective intervention,
even with low efficacy, if uniform coverage across all high-risk groups was achieved (99). Two
other studies used the Goals model to assess the impact of the dapivirine vaginal ring across
countries with a high burden of HIV infection and found that, although the dapivirine vaginal
ring has potential to significantly affect epidemics, the impact is highly variable and depends
on many factors, such as reaching UNAIDS targets and potential intervention cost (100,101).

Feasibility
Multiple studies of the dapivirine vaginal ring have been conducted in countries in southern
and eastern Africa, thus proving its feasibility across certain settings where the ring is intended
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to be implemented. In addition to the safety study, two Phase 3 randomized controlled trials
and two open-label extension projects, additional safety studies were successfully conducted
among adolescent young women and postmenopausal women in the United States of America
and among healthy women in Europe (702—104). The dapivirine vaginal ring is relatively easy
to transport and store. It does not require refrigeration and can be stored at room temperature.
Several countries in sub-Saharan Africa (Kenya, South Africa, Zambia and Zimbabwe) are
already considering initial steps on how to implement the dapivirine vaginal ring.

Acceptability and values and preferences

A review that included 11 articles and abstracts specifically relevant for vaginal rings
containing dapivirine for HIV prevention found that the use of vaginal rings was highly
acceptable (71-98% in randomized controlled trials and 62—100% in observational studies),
and the vast majority of participants across studies reported that the rings are easy to insert
and remove (705). Most women disclosed ring use to their male partners, although some
women feared violence or anger from partners if ring use was discovered (706). The rings were
not felt by 70-92% of participants during sexual intercourse and not felt by 48—97% of male
partners. Ring acceptability increased over time as women became more comfortable using the
ring and as the ring became more common in their community (705).

Women expressed preferences for devices that were easily accessible, long-acting and partner-
approved that could prevent both HIV infection and pregnancy and that could also be used
without the partner’s awareness, with minimal impact on sex, and with few side-effects (705).
Similarly, a review specific to the dapivirine vaginal ring use identified 21 studies, all conducted
in sub-Saharan Africa, and found high acceptability. The review also noted that partner
influence can affect ring use and that perceived community awareness and acceptance of the
ring is important (706).

A comprehensive systematic review and meta-analysis assessing the global acceptability of
vaginal rings (agnostic to active pharmaceutical ingredient) similarly found that rings were
highly acceptable (707). The overall acceptability (proportion of women reporting a favourable
experience) across 46 studies and 19 080 women was 87% (95% Cl 83—91%). This review also
found that most women who used the dapivirine vaginal ring liked it, whereas women with no
direct experience using a dapivirine vaginal ring stated that they did not think they would like
such a product.

The vast majority of women found the dapivirine vaginal ring acceptable. Among the 280
participants who participated in a safety study conducted in sub-Saharan Africa, 95% reported
that they would be willing to use the ring if proven effective (80). The results from safety
studies among postmenopausal women and adolescents in the United States of America

also found the ring highly acceptable (104,708). Qualitative results from ASPIRE found that
women grew more accepting of the ring once they used it and developed a sense of ownership
and empowerment related to ring use. Women also found the ring easy to use and integrate
into their daily lives (709). The most commonly reported concerns were related to hygiene,
especially during menses; potential negative health outcomes such as infertility; concerns the
ring would get lost or stuck in the body; and concerns over partners feeling the ring during sex
or not liking the ring (80,710—-114).

Equity

The Guideline Development Group judged that the introduction of the dapivirine vaginal ring
as an additional prevention option would probably increase equity. The dapivirine vaginal ring
offers an additional, discrete, woman-controlled biomedical HIV prevention option. Expanding
PrEP options through offering the dapivirine vaginal ring, in addition to oral PrEP, could help
meet the diverse needs and preferences of women. Evidence from the field of contraception
has demonstrated an association between increased contraceptive choice and increased
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contraceptive use among women. This has shown that increasing biomedical HIV prevention
options could have a similar effect (increased options may lead to increased use) (775). In
addition, access to the dapivirine ring for women could also provide additional opportunities
for sexual and reproductive health services.

Rationale for decision

The Guideline Development Group formulated a conditional recommendation favouring the
dapivirine vaginal ring. The Group assessed that the benefits probably outweighed the harm
based on the overall moderate-certainty evidence presented in the systematic review and
meta-analysis, the cost—effectiveness of the dapivirine vaginal ring, widespread acceptability
and demonstrated feasibility and the potential to increase equity as an additional prevention
choice, noting some variability in younger age groups and concerns about use among pregnant
and breastfeeding women because of a lack of sufficient evidence.

Implementation considerations

Comprehensive services

Similar to oral PrEP, the dapivirine vaginal ring should be provided to women in combination
with other prevention interventions and health services. This should include provision of
condoms, a range of contraceptive methods, testing and treatment of sexually transmitted
infections and providing or referring to services that prevent and protect against gender-based
violence. Where feasible, providing voluntary partner services should also be considered (776).
HIV testing should be provided before initiating the use of the dapivirine vaginal ring and every
three months while using it as part of the service provision package.

Choice

Although the studies reviewed for this question did not directly compare oral PrEP to using
the dapivirine vaginal ring, current evidence suggests that oral daily PrEP, when taken as
prescribed, has greater efficacy for HIV prevention than the dapivirine vaginal ring. Oral PrEP
should be offered at sites where the dapivirine vaginal ring is provided to enable women

to make a choice. Women should be provided with full information and counselling on the
available prevention options and their relative efficacy and safety and counselled to help them
to make an informed choice regarding the best option for them.

The dapivirine vaginal ring for adolescent girls and young women

The data from the trials were not able to demonstrate efficacy among women younger than

21 years, who had low adherence to ring use. More data are needed to understand dapivirine
vaginal ring use among younger women. Experience from oral PrEP services for adolescent girls
and young women has shown that younger women may need more support, especially during
the early stages of taking oral PrEP, to support continuation. This may be similar for dapivirine
vaginal ring use, and studies are ongoing and/or planned in this age group to understand
implementation issues and adherence challenges and to ascertain effectiveness, if these can be
overcome.

The dapivirine vaginal ring for women from key populations

Although there is no experience with providing the dapivirine vaginal ring to women from key
populations, including sex workers and women who use drugs, the dapivirine vaginal ring is
expected to protect sex workers and women who use drugs from HIV transmission via vaginal
sex. However, before focused implementation is planned for these populations, understanding
and considering the values and preferences of women from key populations will be key to
ascertain whether they would consider the dapivirine vaginal ring an acceptable and helpful
additional prevention choice and, if so, what would be the most acceptable way to deliver it.
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Service delivery

Currently there is no experience with providing the dapivirine vaginal ring outside of research
and open-label extension projects. Careful consideration, including engagement with women
and providers, is needed when deciding where the dapivirine vaginal ring could be offered. These
could include reproductive health services, sexually transmitted infection services, contraception
services, gender-based violence services and services specific to adolescent girls and young
women or youth-friendly services and other services that make oral PrEP available to women.
Special considerations will be needed for acceptable and safe approaches for women from key
populations. Implementing demonstration projects can be helpful in furthering the understanding
of the service delivery models best suited to offer the dapivirine vaginal ring.

HIV testing

Similar to using oral PrEP, HIV testing is required before the dapivirine vaginal ring is offered and
should be conducted regularly (such as every three months) while using the ring. Unlike oral PrEP,
no creatinine monitoring or hepatitis B testing is required for the safe use of the dapivirine ring.
People who test HIV-negative but report substantial risk or who request the ring can be linked to
HIV prevention services where the potential for dapivirine vaginal ring use can be assessed. The
frequent HIV testing while using the ring is also an opportunity to offer contraceptives, provide
sexually transmitted infection screening and management as well as other health services. Using
quality-assured HIV testing according to the national algorithm is important and should include
counselling and linkage to confirmatory HIV testing and treatment for anyone who has an HIV
reactive (positive) test while using the ring. WHO recommends testing using the same strategy and
algorithm for dapivirine ring users as for other individuals. More expensive and complex testing
strategies may hinder access and are unlikely to provide any greater benefit in settings where NAT
assays or fourth-generation serology assays are not routinely used for HIV diagnosis.

Adherence support

Similar to oral daily PrEP, the dapivirine vaginal ring needs to be used continuously during periods
of risk for effectiveness. Adherence support should therefore be a key part of service provision.
Flexible and tailored support will be needed, especially as women start to use this new product.
The opportunity for frequent check-ins with a health (or lay) provider may be needed to support
use as women start to use the product. Additional adherence support should be considered for
younger women. Partner and peer support should also be considered.

Demand creation

The dapivirine vaginal ring is a new product. In many communities where women experience
higher HIV risk, it could be provided even if there is little or no awareness or experience with using
other vaginal ring products, such as the contraceptive vaginal ring. If a community is considering
implementing the dapivirine vaginal ring, it will be important to develop an awareness programme
for both the community and providers that is rolled out before and during introduction of the
product. This should include engagement with women's networks, women’s key population
networks and the opportunity to understand concerns and respond to questions about this new
product. Messages for men and male partners should also be considered. Some women reported
that being able to discuss ring use with partners was supportive and helpful in continuing ring use.

Training and support for providers

The dapivirine vaginal ring is a new product. In settings with a high burden of HIV infection
considering implementing the dapivirine vaginal ring, provider experience in offering vaginal ring
products is unlikely. National programmes should work to provide adequate training support,
since this will be needed to develop and provide this service. Ongoing mentoring and supportive
supervision, as programmes continue, should also be considered. Understanding provider issues
and concerns and addressing these concerns will be key.
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Research gaps

Safety in pregnancy and breastfeeding

Monthly use of the dapivirine vaginal ring has been shown to be safe and effective for HIV
prevention among non-pregnant women of childbearing potential. However, data on how
dapivirine affects pregnancy outcomes and infants are limited.

Data from animal toxicity studies that evaluated various concentrations of dapivirine vaginal
gel, including concentrations substantially higher than the concentration available in the
vaginal ring, did not identify any adverse effects on the maternal animals or the developing
embryo or fetus (94).

In the MTN-020/ASPIRE trial, 169 of the 2629 women enrolled became pregnant during the
trial (94). From this small data set, dapivirine use in the periconception period does not appear
to be associated with adverse effects on pregnancy or infant outcomes. However, additional
safety studies are needed of dapivirine vaginal ring use during pregnancy and breastfeeding.
Two ongoing studies (MTN-042 (DELIVER) and MTN-043 (B-PROTECTED)) will provide further
safety data by the end of 2021 (86,87). If these conclude that there are no safety concerns,
continuing post-market surveillance activities will be needed to monitor for adverse pregnancy
and fetal outcomes through the ARV drug pregnancy registration system.

Effective use among women younger than 21 years

A subanalysis of women younger than 21 years did not demonstrate efficacy in this age group,
and adherence to the product was also low. Further studies are currently underway (such as
MTN-034 (REACH) (717)) to assess adherence and safety in this age group and to understand
barriers to use and ways to support adherence and continuation.

Acceptability among women from key population groups

There has been no research to date on implementing the dapivirine vaginal ring with key
population groups, including sex workers and women who use drugs. Conducting values

and preferences surveys with members of both communities will be important to understand
their views on this intervention. Based on the results of these surveys, and if the communities
feel that the dapivirine vaginal ring could be an important additional HIV prevention option,
involving the community in designing and developing programmes will be critical.

The dapivirine vaginal ring as part of combination prevention

Women will be counselled on the dapivirine vaginal ring along with other prevention options
such as daily oral PrEP. Male and female condoms and partner services must also be available
and offered alongside the dapivirine vaginal ring. Some women may switch from oral daily
PrEP to using the dapivirine vaginal ring and potentially back to oral PrEP use. These possible
patterns of using ARV drugs for prevention are currently not known or understood and require
careful support and assessment.

Some women may decide to use both the dapivirine vaginal ring and oral daily PrEP at the
same time. Although using oral PrEP and the dapivirine vaginal ring together is probably safe,
no evidence indicates that using them together will result in any additive advantage. Whatever
the choice, adherence is important to optimize protection from either one. Further, inconsistent
use of either or both when used simultaneously would be ineffective for HIV prevention. Using
the dapivirine vaginal ring in combination with other prevention interventions and intermittent
use of the dapivirine vaginal ring needs to be studied further, which could also include moving
from oral PrEP to the dapivirine vaginal ring and back again according to circumstances.
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It is not known whether introducing the dapivirine vaginal ring, and by increasing choice, will
support more women at substantial HIV risk overall to access ARV drug—based prevention

or whether the dapivirine vaginal ring will replace existing oral PrEP use for some users.
Monitoring this will be important.

Cost and cost-effectiveness

Oral daily PrEP and the dapivirine vaginal ring are costly prevention interventions. This is why
WHO suggests that these prevention options should be given priority for women at substantial
HIV risk, since their use could have the greatest benefit and be most cost-effective. Further
cost—effectiveness analysis using real-world data in various settings and population groups
would be useful to guide future implementation for maximum impact.

3.3 Post-exposure prophylaxis

Recommendations (2016)
Overall

An HIV PEP regimen with two ARV drugs is effective, but three drugs are
preferred (conditional recommendation, low-certainty evidence).?

Adults and adolescents

TDF + 3TC (or FTC) is recommended as the preferred backbone regimen for
HIV PEP (strong recommendation, low-certainty evidence).?

DTG is recommended as the preferred third drug for HIV PEP (strong
recommendation, low-certainty evidence).

When available, ATV/r, DRV/r, LPV/r and RAL may be considered as alternative
third drug options for PEP (conditional recommendation, low-certainty evidence).

Children®

AZT + 3TC is recommended as the preferred backbone regimen for HIV PEP
for children 10 years and younger. ABC + 3TC or TDF + 3TC (or FTC) can be
considered as alternative regimens (strong recommendation, low-certainty evidence).?

DTG is recommended as the preferred third drug for HIV PEP with approved
DTG dosing (strong recommendation, low-certainty evidence).

When available, ATV/r, DRV/r, LPV/r and RAL may be considered as alternative
third drug options for PEP (conditional recommendation, low-certainty evidence).

2Source: Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection:
recommendations for a public health approach — second edition (13).

The choice of ARV drugs for children will depend on the availability of approved dosing and age-appropriate
formulations for children.
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Background

WHO guidelines for HIV PEP, formulated in 2014, aimed to provide a simplified approach to
delivering PEP, given the suboptimal uptake and completion of PEP (67,118,119). The guidelines
aimed to align recommendations for HIV PEP with the ARV drugs available in low- and middle-
income countries for treating and preventing HIV.

The 2016 WHO consolidated HIV guidelines provided additional recommendations on eligibility,
timing, prescribing and adherence support and clinical considerations (73). The WHO clinical
guidelines on responding to children and adolescents who have been sexually abused describe
further clinical considerations in providing appropriate care to children and adolescents who
have been sexually abused (720). In 2018, new evidence provided information about the
tolerability and completion rates of the WHO-recommended HIV PEP regimens and data on
newer ARV drugs, notably DTG. In response, WHO provide updated recommendations on ARV
drugs for HIV PEP (121).

Rationale and supporting evidence

A systematic review completed in 2018 assessed the tolerability of HIV PEP and completion

of different ARV drug regimens recommended by the 2016 WHO consolidated HIV guidelines
(13,121). The systematic review identified 16 studies reporting the outcomes of HIV PEP
regimens using TDF + 3TC (or FTC) backbones (721). All studies involved adults, and no
additional evidence was retrieved for PEP regimens for children or adolescents. Overall, the
highest completion rates for HIV PEP were reported for TDF + 3TC (or FTC) in combination
with DRV/r (93%, 95% Cl 89-97%) or DTG (90%, 95% CI 84—-96%). These regimens were also
associated with the lowest rates of discontinuation or substitutions because of adverse events
(1%, 95% Cl 0—2% for DRV/r; 1%, 95% Cl 1-4% for DTG).

For adults, the Guideline Development Group recommends that DTG may be used as the
preferred third drug for HIV PEP. This recommendation considered the high rates of PEP
completion and low rates of adverse events as well as the established high tolerability of
DTG when used in ART (721). This preference also considered cost, current and anticipated
availability, low potential for drug—drug interactions and the desirability of aligning with
recommendations for ART. Alternative third drug options include ATV/r, DRV/r, LPV/r and RAL,
with the choice to be based on considerations of tolerability and completion rates as well as
cost, availability and acceptability (127) (Table 3.1).

The WHO 2014 guidelines on HIV PEP noted

Updated information that data on using EFV in HIV PEP were lacking

since 2019 and that there are concerns about giving a drug
) associated with early central nervous system

DTG was approved in June 2020 and mental health adverse events to HIV-

for all children older than negative people who may have anxiety related

4 weeks weighing more than to HIV exposure. Since then, data have been

3kg and available with published suggesting that EFV is associated with

dispersible tablets that can high rates of discontinuing HIV PEP because of

be easily administered for all central nervous system events (122). EFV should

children weighting less than therefore only be used as a third drug option

20 kg. For children weighting when no other options are available.

more than 20 kg, 50 mg adult ) ] .

film-coated tablets can be use. For children, no new evidence has been published

since the review carried out for the 2014
guidelines However, the recommendation to
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provide DTG as a preferred drug option for this population (from four weeks and 3 kg) is now
included, extrapolating from data for adults with the goal of aligning the recommendations for
adults and adolescents.

Considerations for adolescent girls and women of childbearing potential

As part of comprehensive PEP services, all women should be offered pregnancy testing at

baseline and follow-up. Emergency contraception should be offered to girls and women as
soon as possible and within five days of sexual exposure. For women not wanting to take

emergency contraception, an alternative to DTG should be provided (7217).

Assessing eligibility

HIV PEP should be offered and initiated as early as possible for all individuals with exposure
that has the potential for HIV transmission, preferably within 72 hours. For individuals who
may not be able to access services within this time, providers should consider the range of
essential interventions and referrals that should be offered to clients presenting after 72 hours.

Eligibility assessment should be based on the HIV status of the source whenever possible and
may include consideration of background prevalence and local epidemiological patterns.

The following types of exposure may warrant HIV PEP.

e Body fluids: blood, blood-stained saliva, breast-milk, genital secretions; cerebrospinal,
amniotic, peritoneal, synovial, pericardial or pleural fluids. Although these fluids carry a high
risk of HIV infection, this list is not exhaustive. All cases should be assessed clinically, and the
health care workers should decide whether the actual exposure constitutes a significant risk.

e Types of exposure: (1) mucous membrane from sexual exposure; splashes to the eye, nose, or
oral cavity and (2) parenteral exposures.

Exposure that does not require HIV PEP includes:
e when the exposed individual is already HIV positive;
e when the source is established to be HIV negative; and

o exposure to bodily fluids that do not pose a significant risk: tears, non-blood-stained saliva,
urine and sweat.

In cases that do not require PEP, the exposed person should be counselled about limiting
future exposure risk. Although HIV testing is not required, it may be provided if desired by the
exposed person.

Clinical considerations

For PrEP, there is concern about the potential risk of hepatic flares among people with chronic
hepatitis B once TDF-, 3TC- or FTC-based PEP is stopped. Assessment of hepatitis B infection
status should not be a precondition for offering TDF-, 3TC- or FTC-based PEP, but people

with established chronic hepatitis B infection should be monitored for hepatic flare after
discontinuing PEP. Among people with unknown hepatitis B status and where hepatitis B
testing is readily available, people started on TDF-, 3TC- or FTC-based PEP should be tested for
hepatitis B to detect active hepatitis B infection and the need for ongoing hepatitis B therapy
after discontinuing PEP.

NVP should not be used for PEP for adults, adolescents and older children because of the risk
of life-threatening serious adverse events associated with HIV-negative adults using this drug.
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For infants, NVP has been widely and safely used for HIV-uninfected infants for preventing
vertical transmission of HIV and should be used for preterm babies or infants younger than
four weeks old when DTG cannot be used. However, because the NVP toxicity profile beyond
infancy remains unclear, its use should be avoided for children older than two years.

EFV is widely available as a third agent since it is used as part of the preferred first-line ART
regimen. EFV is well tolerated for treatment but has limited acceptability for use as PEP since
there are concerns about giving a drug associated with early nervous system and mental health
adverse events to HIV-negative people who may have anxiety related to HIV exposure.

Full guidance on managing other conditions associated with possible exposure to HIV is
provided in the 2014 Guidelines on post-exposure prophylaxis for HIV and the use of co-
trimoxazole prophylaxis for HIV-related infections among adults, adolescents and children:
recommendations for a public health approach (67).

Implementation considerations

The uptake and completion rates for HIV PEP are suboptimal, and the recommendations for
HIV PEP regimens should be considered together with existing WHO recommendations aimed
at improving completion rates for HIV PEP, including adherence support and providing a full
28-day course of medication at the first clinic visit (13,67).

Choice of HIV PEP regimen should consider the ARV drugs already being procured within
national HIV programmes. Additional considerations include the availability of heat-stable
formulations, daily dosing, availability and affordability (Table 3.1).

People may be subject to ongoing high risk of exposure to HIV, leading to multiple
prescriptions for PEP. In such situations, health-care providers should discuss with their clients
the potential benefits of transitioning to HIV PrEP (76,22).

Table 3.1 Characteristics of third drug options for PEP

Choice criteria ATVir DRV/r DTG LPV/r RAL

Discontinuation rate REEFG 0.9% 1.4% 5.2% 2.7%
in HIV PEP

Dosing schedule Once daily Once daily Once daily Twice daily | Once or twice daily

Availability as No No Yes Yes Yes
a heat-stable
formulation

Accessibility Low Low Moderate High Low
in countries

(registration status)
Acceptability to High High High High High
health providers

Affordability Moderate Moderate High Moderate Low

Age indication >3 months | >3 years >4 weeks >14 days Birth

Source: Updated recommendations on first-line and second-line antiretroviral regimens and post-exposure prophylaxis
and recommendations on early infant diagnosis of HIV: interim guidelines: supplement to the 2016 consolidated
guidelines on the use of antiretroviral drugs for treating and preventing HIV infection (121).
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3.4 Infant prophylaxis

Good practice statement (2016)

ART should be initiated urgently among all pregnant and breastfeeding women
living with HIV, even if they are identified late in pregnancy or postpartum,
because the most effective way to prevent HIV vertical transmission is to reduce
maternal viral load.?

2Whenever possible, all efforts should be made to identify HIV-infected pregnant women early enough to avoid the
need for enhanced prophylaxis.

Source: Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection:
recommendations for a public health approach — second edition (13).

Recommendations (2016)

e Infants born to mothers with HIV who are at high risk of acquiring HIV?
should receive dual prophylaxis with daily AZT and NVP for the first
six weeks of life, whether they are breastfed or formula fed (strong
recommendation, moderate-certainty evidence).

Breastfed infants who are at high risk of acquiring HIV?, including those
first identified as exposed to HIV during the postpartum period, should
continue infant prophylaxis for an additional six weeks (total of 12 weeks
of infant prophylaxis) using either AZT and NVP or NVP alone (condlitional
recommendation, low-certainty evidence).

¢ Infants of mothers who are receiving ART and are breastfeeding should
receive six weeks of infant prophylaxis with daily NVP. If infants are
receiving replacement feeding, they should be given four to six weeks of
infant prophylaxis with daily NVP (or twice-daily AZT) (strong recommendation,
moderate-certainty evidence for breastfeeding infants; strong recommendation, low-
certainty evidence for infants receiving only replacement feeding).

2High-risk infants are defined as those:

- born to women with established HIV infection who have received less than four weeks of ART at the time of delivery;

- E:Jrn to women with established HIV infection with viral load >1000 copies/mL in the four weeks before delivery, if viral
load is available; or

- born to women with incident HIV infection during pregnancy or breastfeeding; or
- born to women identified for the first time during the postpartum period, with or without a negative HIV test prenatally.

Source: Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection:
recommendations for a public health approach — second edition (13).
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Background

Despite decades of progress in decreasing rates of vertical (mother-to-child) transmission,
children continue to acquire HIV. Even with expanded treatment coverage for women with HIV,
perinatal transmission continues to occur among infants born to women with HIV diagnosed

in pregnancy or at delivery. Infants are also at risk of acquiring HIV during breastfeeding

from a woman living with HIV. Roughly half of all newly infected children acquire HIV during
breastfeeding. Although countries continue to make progress, challenges remain in retaining
women living with HIV in health-care services and on effective ART throughout pregnancy

and the breastfeeding period as well as detecting women who acquire during pregnancy

and breastfeeding and preventing this from happening. Addressing these gaps requires
continuing to emphasize promoting universal testing and treatment in the antenatal period
and retesting HIV-negative women during pregnancy, at delivery and during breastfeeding to
identify incident HIV, especially in settings with a high burden of HIV infection. In addition, it is
important to consider the need for enhanced infant prophylaxis for the infants born to mothers
that have not received early, effective ART.

The 2016 WHO consolidated HIV guidelines recommend a dual regimen of AZT and NVP for
infants deemed to be at high risk of vertical transmission, which can be extended for up to 12
weeks for breastfeeding infants (73). A high-risk infant is defined as an infant whose mother
was first identified as HIV-infected at delivery or in the postpartum, infected during pregnancy
or breastfeeding, started ART late in pregnancy or did not achieve viral suppression by the time
of delivery (Fig. 3.1). All high-risk infants should receive dual drug prophylaxis (AZT plus NVP)
for the first six weeks. For breastfeeding infants, this should be followed by either an extra six
weeks of AZT plus NVP or an extra six weeks of NVP alone.

WHO guidelines on infant feeding (723) in relation to HIV reaffirm the position of WHO that the
best way to prevent vertical transmission in the postpartum period and optimize infant survival
is to ensure that mothers living with HIV are receiving ART, have suppressed viral loads and are
able to breastfeed their infants for up to two years, with the infant being exclusively breastfed
in the initial six months. If a mother receiving ART has suppressed viral loads, the risk of
breast-milk transmission is very low and infant prophylaxis confers minimal additional benefit
beyond 4-6 weeks of life.

Since the release of the 2016 WHO consolidated HIV guidelines, countries have adopted
enhanced postnatal prophylaxis using a variety of different approaches to adapt to the country
context and challenges. In about one third of AIDS Free priority countries (Burundi, Eswatini,
Ethiopia, Ghana, Kenya, Mozambique and Zambia), enhanced postnatal prophylaxis has been
adopted for all breastfeeding HIV-exposed infants, and the remaining countries have adopted
enhanced postnatal prophylaxis for high-risk infants identified primarily based on maternal
ART duration and, when available, maternal viral load close to delivery. Most countries opted
for at least 12 weeks of prophylaxis, usually AZT + NVP for the first six weeks followed by NVP
alone. Five countries (Eswatini, Kenya, Namibia, South Africa and Zambia) link the duration

of enhanced postnatal prophylaxis to the maternal viral load and extend enhanced postnatal
prophylaxis over the entire breastfeeding period when viral suppression is not achieved. Finally,
in three countries (Botswana, United Republic of Tanzania and Zambia), administration of
three drugs in a fixed-dose dispersible tablet formulation based on AZT + 3TC + NVP has been
adopted to address the challenges of procuring individual liquid formulations.

Evidence for the recommendation

This recommendation is based on evidence from randomized clinical trials (724) and
considers the risk—benefit ratio of enhanced postnatal prophylaxis: potential for increased
drug toxicity versus additional protection from HIV transmission (73). The systematic review
(124) focused on studies that report on outcomes following the use of combined and/or
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prolonged infant prophylaxis regimens compared with the current standard of care. Although
some of the studies reviewed were conducted in settings in which formula feeding is the
norm, the findings can still be applied to breastfeeding populations since intrapartum HIV
transmission is an important driver of vertical HIV transmission in both settings. Four studies
met the criteria for inclusion, of which two were randomized trials (125,126) and two were
observational studies (127,128).

e The intrapartum transmission rate was found to be significantly lower with the two-drug and
the three-drug regimens versus AZT alone (126). Serious adverse events possibly or probably
related to study drugs were more frequent with the three-drug regimen than with AZT-alone
or the two-drug group.

In a breastfed population, infants who received six months of NVP experienced a 54%
lower transmission rate at six months compared with those who received only six weeks
of NVP (726). However, among the infants born to mothers receiving ART at the time

of randomization, the postnatal transmission rate was extremely low and did not differ
between those who received longer duration NVP prophylaxis versus placebo.

In a large European cohort of “high-risk” mother—infant pairs, no difference was reported
in serious adverse events between infants who received one, two or three drugs. When
neutropaenia was compared between the two-drug and three-drug arms, there was a trend
towards more events in the three-drug arm, but this was not statistically significant (127).

¢ A single-arm study in non-breastfeeding infants of mothers who received less than eight
weeks of antepartum ART in Thailand gave infant prophylaxis with AZT + 3TC + NVP for
two weeks, followed by AZT + 3TC for an additional two weeks; no intrapartum infections
were observed and the rate of serious adverse events among infants receiving intensified
prophylaxis was lower than in a historical observational cohort (128).

None of the studies reviewed addressed infants identified in the postpartum period or infants
exposed to an incident HIV infection either during pregnancy or while breastfeeding. However,
the findings of the systematic review could probably be applied to these settings as well.

The recommendations for extended prophylaxis for breastfeeding infants are predicated on
maternal ART being initiated at or before the time when infant prophylaxis is begun (whether
at birth or when maternal HIV is first detected postpartum), since infant prophylaxis is intended
only to provide a bridge of protection to the infant during the period that maternal viral load is
decreasing on ART.

Defining high-risk infants

The 2016 WHO consolidated HIV guidelines acknowledge a range of factors to be considered
when assessing risk, including examples from countries that stratify HIV-exposed infants
according to risk (13). Factors such as prolonged rupture of membranes, preterm delivery and
low birth weight are no longer associated with increased risk of transmission when mothers
are receiving ART. The critical determinants of transmission risk in the ART era are maternal
viral load and duration of maternal ART.

Whenever possible, use same-day point-of-care testing for viral load testing of pregnant

and breastfeeding women to expedite the return of results and clinical decision-making (see
subsection 4.72). If this is not available, viral load specimens and results for pregnant and
breastfeeding women should be given priority across the laboratory referral process (including
specimen collection, testing and return of results). The 2021 WHO clinical guidelines (72)

also state that for all pregnant women, regardless of ART initiation timing, viral load testing
should be performed at 34-36 weeks of gestation (or at the latest at delivery) to identify
women who may be at risk of treatment failure and/or may deliver infants at higher risk of
perinatal transmission.
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In this context, the following scenarios may be considered as working definitions of high risk:

® born to women with established HIV infection who have received less than four weeks of
ART at the time of delivery; or

® born to women with established HIV infection with viral load >1000 copies/mL in the four
weeks before delivery, if viral load is available; or

¢ born to women with incident HIV infection during pregnancy or breastfeeding; or

¢ born to women identified for the first time during the postpartum period, with or without a
negative HIV test prenatally.

Fig. 3.1 Algorithm for risk assessment at the time of delivery to help
identify infants at high and low risk of infection

Assess mother AT DELIVERY

Known HIV+ mother not on ART Known HIV+ mother on ART Mother_newly el e - il
within 72 hours of delivery

Is a VL result available from no more
than <4 weeks before delivery?
|
T T ]

YES: YES:
VL >1,000 VL <1,000

Has mother been on ART for
>4 weeks prlor to delivery?

Implementation considerations

Providing multiple drugs to newborns is challenging from an operational perspective, and
although AZT and NVP are proposed based on the available data, one is administered once
daily and the other twice daily. Provider training will be critical to the successful uptake of
these recommendations, and innovative approaches to dosing (such as using twice-daily
dosing of NVP) may help to simplify administration. When the recommended regimen is not
available or feasible, use of alternative options such as RAL, 3TC, LPV/r solid formulations or
triple-drug fixed-dose combinations containing AZT, NVP and 3TC may be considered (the
dosing recommendations can be found in Annex 1).

Consistent with the recommendations on early infant diagnosis, no specific approach to the
testing of high-risk newborns is recommended. However, birth infant diagnostic NAT testing
may be considered. In addition, infants who are first identified as HIV exposed postpartum
have a high cumulative risk of already having acquired HIV by the time prophylaxis is initiated,
and an HIV NAT test should be performed around the time of initiating prophylaxis. This will
help to minimize the risk that extended prophylaxis among infected infants will lead to the
development of resistance and will help promote linkage to timely initiation of ART.
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Some programmes have adopted enhanced prophylaxis for all HIV-exposed infants. Although
this may simplify decision-making, it increases costs and exposes many infants who may not
need enhanced prophylaxis to added toxicity. This type of approach ought to be reserved for
selected situations in which a majority of mothers are at high risk of transmitting HIV. Data
on the average duration of ART at delivery and, where available, the proportion of pregnant
women with viral load >1000 copies/mL at the end of the third trimester might help policy-
makers to determine whether the potential benefit outweighs the added costs and toxicity.
Even then, it should only be an interim measure while strategies to increase the coverage of
maternal testing, early treatment and improved adherence are being implemented.

However, there are several situations where suppression of viral loads throughout the
breastfeeding period cannot be ensured in the mother, for example:

o if a mother refuses or is unable to start or continue ART and intends to breastfeed her infant;
o if the provider knows the mother is poorly adherent to ART while breastfeeding; and

o if maternal viral load is known to be elevated when the infant prophylaxis regimen is about
to be stopped.

There is no formal recommendation for these types of situations and no evidence to guide

the best course of action. It is reasonable, however, to assume that infant prophylaxis serves
as a back-up solution for preventing postnatal transmission of HIV, and national programmes
could consider the merits of giving clinical providers the option of continuing infant prophylaxis
beyond the recommended 6- or 12-week period. If this option is provided in the national
guidelines, there ought to be clearly defined scenarios in which continuing prophylaxis is
warranted. National guidelines should also emphasize that the best way to prevent breast-
milk transmission of HIV is by optimal maternal treatment for the entire duration of exposure.
Continuing prophylaxis should therefore be seen as an interim measure while efforts are made
to support and improve maternal treatment adherence. Deciding to continue prophylaxis
should consider the factors that led to poor maternal adherence since they may affect
adherence to infant prophylaxis. Once stopped, infant prophylaxis should not be restarted if
there are fresh concerns about maternal adherence. No evidence supports such an approach;
instead the focus should be on determining why the mother was unable to remain adherent.

If the decision has been made to continue infant prophylaxis, mothers and infants should be
evaluated at regular intervals to assess the need for ongoing infant prophylaxis.

Research gaps

Potential areas for research include clinical and pharmacological studies to inform the
development of improved ARV drug formulations, including fixed-dose combinations in
appropriate doses for newborns and infants. Research into the use of alternative drugs
for prophylaxis that are better tolerated and that may have greater efficacy for infant
prophylaxis such as integrase inhibitors could also be considered. Studies to evaluate the
clinical relevance of postnatal viraemic episodes in breastfeeding mothers and the relative
contribution of such episodes to infant HIV infection are needed, coupled with evaluation
of whether enhanced prophylaxis adds additional benefit in a population with a well-
implemented effective maternal ART programme but known difficulty with adherence and
viraemia in the postpartum period.

Finally, implementation science research to evaluate the optimal definition of high risk in
the context of universal maternal ART and the impact of various service delivery models and
how they affect adherence to enhanced postnatal prophylaxis and retention would be of
great value.
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Box 3.2 Improving service delivery and implementing a postnatal
package of care

There are several barriers to the uptake of effective infant HIV services, and no single
intervention can address all the barriers facing women and their infants at different
times and places. Socioeconomic and traditional factors that keep mother—infant

pairs together are among the enabling circumstances that improve service uptake.
Programmes could benefit from combining effective interventions into service packages
to support service provision and focus on the community engagement that supports
uptake.

Interventions that have been proven to improve the provision and uptake of infant HIV
services and the retention of mother—infant pairs include:

o client-focused interventions that provide support to individual clients using reminder
text messaging, conditional cash incentives and male partner involvement; and

e health system-focused interventions, including measures to enhance the programme
(point-of-care testing technologies, provider training and support, enhanced
counselling services and peer support), to strengthen the health system (initiatives to
improve quality and integrating maternal, newborn and child health and HIV services)
and to support community-based services and health-care workers.

Promoting integration to reduce fragmentation of care for mothers and infants

and ensure that infants remain in the testing cascade until final diagnosis should

be a priority. Strong antenatal and well-baby care systems provide opportunities

to strengthen service delivery for HIV-exposed infants. Integration within a well-
established maternal, neonatal and child services platform, which traditionally provides
services closest to clients, facilitates mother—infant pair follow-up and reduces the
cost and time-visit burden on clients (integrated information systems that link mother
and infant information improve client tracking and facilitate the continuity of care
provision). Examples include longitudinal follow-up registers and cohort analysis

and linkage with information on community services. Programmes should, however,
consider the increasing burden on the maternal, newborn and child platform within the
context of existing human resources and the challenges of changing services with new
packages.

Community engagement and community-based services play an important role in
supporting HIV-exposed infant care. These clear and highly context-specific services
play a boosting role in supporting facility-focused services and include community-
based HIV testing. The engagement of networks of women living with HIV has been
effective in several countries and has been used to improve community HIV literacy to
create demand, form support groups at the facility and community levels, strengthen
linkage to care by escorting newly diagnosed clients to treatment clinics, conducting
defaulter tracking and providing active follow-up of mother—infant pairs. In several
settings, these interventions led to reduced loss to follow-up among mother—infant
pairs.

Ensuring provision of a comprehensive integrated postnatal package of HIV services
will promote delivery of a set of interventions that contributes not only to improved
HIV outcomes but better early childhood development overall.
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4. ANTIRETOVIRAL THERAPY

4.1 Introduction

In 2016, WHO strongly recommended initiating ART for all adults living with HIV regardless
of WHO clinical stage and at any CD4 cell count. This “treat-all” recommendation has resulted
in the scale-up of ART in more than 130 countries globally, accompanied by increased levels
of availability of treatment monitoring. Treatment scale-up was further strengthened with the
recommendation on rapid ART initiation in 2017, which promotes the initiation of ART within
seven days of HIV diagnosis and the offer of same-day ART start. People with advanced HIV
disease should be given priority for clinical assessment and treatment initiation (7,2). This
chapter summarizes the recommendations and supporting evidence. It also includes other

key recommendations and information on the timing of ART, other coinfections, first-,
second- and third-line regimens, known types of ARV drug toxicity and updates to the risk

of neural tube defects in the periconceptional use of DTG. Chapter 5 covers the management
of advanced HIV disease.

This chapter also includes key recommendations and clinical considerations for important
subpopulations, including for people living with HIV who are pregnant or breastfeeding,
adolescents, children and people with TB and other comorbidities.

4.2 Preparing people living with HIV for ART

Before people start ART, health-care providers should initiate a detailed discussion about

their willingness and readiness to initiate ART, the choice of ARV drug regimen, dosage,
scheduling, likely benefits, possible adverse effects and required follow-up and monitoring
visits. For children living with HIV, this conversation should directly involve the caregiver and
include discussion about disclosing their HIV status. Retesting all people living with HIV before
initiating ART is recommended to ensure correct diagnosis of HIV infection. Any comorbidities
and other medications being taken should always be considered before initiating ART to assess
for possible interactions, contraindications or dose adjustment. A CD4 cell count should be
taken when ART starts to determine whether the person has advanced HIV disease, but ART
should not be delayed by waiting for the CD4 test result.

The choice to accept or decline ART ultimately lies with the person or their caregiver.
Readiness to initiate ART should be reassessed at regular intervals; community and peer
support can help a person to prepare and decide to start ART. If the person faces mental
health or substance use issues or other potential barriers to ART initiation or adherence,
appropriate support should be provided.

People starting treatment and their caregivers should be informed that the first ART regimen
offers the best opportunity for effective suppression of viral loads, immune recovery and
consequently clinical benefit and that successful ART requires taking all medications as
prescribed. Delays in starting ART can have negative consequences, especially for people
with TB or advanced immunosuppression who are at high risk of death. People should be
advised that many adverse effects are temporary and treatable and that substitutions can
often be made for the ARV drugs associated with adverse effects. In preparation for initiating
treatment, psychosocial needs should be assessed. People receiving ART and their caregivers
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should also be asked regularly about any other medications being taken, including herbal
remedies and nutritional supplements.

People initiating ART should be given advice on safer sex, including using condoms and
avoiding other high-risk activities such as sharing injecting equipment, to prevent transmitting
HIV to other people.

4.3 What to expect in the first months of ART

Although ART is a lifelong commitment, the first months are especially important. Clinical and
immune improvement and suppression of viral loads are expected when individuals adhere to
ART, but opportunistic infections and/or immune reconstitution inflammatory syndrome may
develop as well as early adverse drug reactions such as drug hypersensitivity. ART significantly
decreases mortality overall, but mortality is also highest in the first three months of ART
among people with advanced HIV disease and severe immunodeficiency (very low CD4 cell
count) and existing coinfections and/or comorbidities, severely low haemoglobin, low body
mass index or severe malnutrition. Poor adherence in this period is also associated with risk of
early treatment failure and the development of drug resistance (3).

Table 4.1 Recommended tests for HIV screening and
monitoring and approaches to screening for coinfections and
noncommunicable diseases

Phase of HIV Recommended Desirable (if feasible)
management

HIV diagnosis and | e HIV testing (serology for adults and ¢ HBV (hepatitis B serum antigen)
ART initiation children 18 months or older; infant serology

diagnosis for HIV in children younger
than 18 months) in accordance with
WHO recommendations

® HCV serology, screening for sexually
transmitted infections for adults

o e Assessment for major

* CD4 cell count for identifying advanced | noncommunicable chronic diseases and
HIV disease comorbidities (see Chapter 6)

* Age-appropriate TB symptom screening | o Haemoglobin test if starting AZT

o Cryptococcal antigen for adults and o Serum creatinine and estimated
adolescents if CD4 cell count <200 glomerular filtration rate for starting
cells/mm? TDF
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4.4 When to start ART

Recommendations (2016)

ART should be initiated for all people living with HIV regardless of WHO clinical
stage and at any CD4 cell count.

e Adults (strong recommendation, moderate-certainty evidence)

¢ Pregnant and breastfeeding women (strong recommendation, moderate-certainty
evidence)

e Adolescents (conditional recommendation, low-certainty evidence)

e Children living with HIV one year old to less than 10 years old (conditional
recommendation, low-certainty evidence)

e Infants diagnosed in the first year of life (strong recommendation, moderate-
certainty evidence).

Source: Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection:
recommendations for a public health approach — second edlition (3).

Background and rationale

Global ART coverage for people living with HIV had reached 26 million people as of mid-2020
(4). More than 120 low- and middle-income countries have adopted the “treat-all” policy (5).
Although the median CD4 cell count at the time of ART initiation is increasing, about 25% of
people living with HIV continue to present late to care, with low CD4 cell count and associated
high early mortality rates, higher direct health-care costs and poor retention in care (6, 7).
Increasing knowledge of HIV status, strengthening links between testing and care, modifying
health systems to manage patient volumes and ensuring optimal long-term retention and
adherence remain significant challenges in many settings (8).

WHO HIV guidelines recommended initiating ART for all people living with HIV regardless

of WHO clinical stage and at any CD4 cell count. The recommendation to start ART for all
people living with HIV regardless of WHO clinical stage and at any CD4 cell count was based
on a systematic review of three randomized trials (START, TEMPRANO and HPTN 052) and 17
observational studies (3).

Costs, cost—effectiveness, equity, acceptability and feasibility

Initiating ART regardless of CD4 cell count was considered to be cost effective, equitable,
acceptable and feasible (3).

Considerations for subpopulations

People with advanced HIV disease

People with advanced HIV disease should be given priority for initiating ART since they are at
high risk of death, particularly if resources are scarce. These people should be evaluated for
the risk or presence of opportunistic infections such as TB and cryptococcal meningitis, but
ART should be delayed only when meningitis or another central nervous system infection is
suspected (see Chapter 5).
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Pregnant and breastfeeding women

Providing ART to all pregnant and breastfeeding women living with HIV improves the
woman's health outcomes, prevents the mother-to-child transmission of HIV and prevents
the transmission of HIV from the woman to a sexual partner. Considering ART has individual
health benefits for all adults, the recommendation applies to both breastfeeding and non-
breastfeeding women.

Women who initiate lifelong ART, especially those with young children, may face considerable
challenges in seeking regular HIV care and maintaining adherence to treatment. Efforts to
scale up treatment require a holistic approach to women's lives and parallel investments in
community-based support to improve women's treatment literacy, preparedness and agency
to remain in follow-up and adhere to treatment.

Children

Infants and young children living with HIV have a high risk of poor outcomes, with up to 52%
of children born with HIV dying before the age of two years in the absence of any intervention
(9). By five years of age, the risk of mortality and disease progression in the absence of
treatment falls to rates similar to those observed among young adults (70,71). Improved access
to early infant diagnosis has increased the identification of infants living with HIV, but half the
children who are eligible for ART are still not being treated, and ART coverage among children
living with HIV lags behind that among adults: 53% versus 57% globally in 2020 (6).

Since 2015, WHO has recommended initiating ART for all children with HIV. The
recommendation to start ART immediately is conditional for children living with HIV from

one to less than 10 years old because of limited evidence supporting ART initiation regardless
of the clinical and immune conditions of children (77-13). However, initiating ART provides
significant programmatic advantages in practice, especially in settings with limited access

to immunological testing, a high burden of HIV disease and low ART coverage among
children (74).

As ART is expanded to all children regardless of clinical and immune status, all children
younger than five years are considered to have advanced HIV disease (Chapter 5) and should be
given priority for treatment because of their higher risk of death and rapid disease progression.

Recently, more emphasis has been put on generating evidence on the early initiation of ART

in newborns, with the goal of exploring the role of timing of ART initiation on improving
outcomes and limiting the viral reservoir. For newborns, initiation within the first seven days of
life results in a fourfold more rapid time to suppression of viral loads compared with initiating
between eight and 28 days of life (75). Similarly, younger age at ART initiation predicted more
rapid suppression of viral loads in a cohort of infants from Europe and Thailand, with perinatal
HIV acquisition and treatment initiation at a median of 2.9 months of age (16). Several studies
have reported that early treatment of infants with perinatally acquired HIV is also associated
with reduced size of viral reservoirs (16-20).

These studies have provided further support for initiating ART as soon as the diagnosis is
made, and when possible, during the first weeks of life, to limit reservoir formation. Treating
full-term infants two weeks and younger and preterm infants is complex because of the limited
data on the pharmacokinetics and appropriate dosing of ARV drugs in this age group; this area
is being actively investigated (21).
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Research gaps

Adolescents and young women living with HIV face unique challenges in preventing the
transmission of HIV to their children and attending to their own health needs, including poor
access to reproductive health services, poor uptake of testing and poor retention in care.
Operational research is urgently needed to identify the drivers of poor outcomes among
adolescents to define how to provide adolescent-friendly maternal and newborn health
services and to develop specific strategies to improve retention in care.

Although ART during pregnancy and breastfeeding provides clear public health benefits in
terms of maternal health and preventing transmission to the child, the potential occurrence

of adverse effects of ART (especially ART use during the preconception period) on pregnancy
outcome and whether these adverse effects differ between ART regimens require further
research. In addition, the potential long-term effects of fetal and infant exposure to maternal
drugs are not fully understood. The overall risk of congenital birth defects appears to be similar
to that of the general population for the currently recommended first-line ARV drugs; for newer
drugs this remains an important topic for investigation.

Optimal service delivery models to ensure rapid identification and ART initiation among infants
and children and strategies to provide an integrated package of care to reduce children's
overall mortality are also needed. For example, the integration of ARV drug delivery in
antenatal care and maternal, neonatal and childcare services (as opposed to referral to ART
clinics) requires further implementation and assessment.

Significant knowledge gaps remain about the timing of ART initiation and the optimal
ART regimen for newborns and how ART initiation in the neonatal period can be safely
operationalized in the context of other competing priorities, lack of pharmacokinetic data
for dosing of more optimal drug regimens and lack of appropriate training for frontline
care providers.

4.5 Timing of ART
4.5.1 Rapid ART initiation

Recommendation (2017)

Rapid ART initiation®® should be offered to all people living with HIV following
a confirmed HIV diagnosis and clinical assessment (strong recommendation: high-
certainty evidence for adults and adolescents; low-certainty evidence for children).

ART initiation should be offered on the same day to people who are ready to

start (strong recommendation: high-certainty evidence for adults and adolescents; low-

certainty evidence for children).

2Rapid initiation is defined as within seven days from the day of HIV diagnosis; people with advanced HIV disease
should be given priority for assessment and initiation.

bSee Table 4.2 for clinical considerations for individuals being evaluated for rapid ART initiation.

Source: Guidelines for managing advanced HIV disease and rapid initiation of antiretroviral therapy, July 2017 (1).
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Good practice statement (2016)

ART initiation should follow the overarching principles of providing people-
centred care. People-centred care should be focused and organized around

the health needs, preferences and expectations of people and communities,
upholding individual dignity and respect, especially for vulnerable
populations, and should promote engaging and supporting people and families
to play an active role in their own care by informed decision-making.

Source: Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection:
recommendations for a public health approach — second edlition (3).

Background

WHO guidelines published in 2017 (1) recommend initiating ART within seven days after HIV
diagnosis and that people with advanced HIV disease be given priority for assessment and
ART initiation. The guidelines further recommend offering ART initiation on the same day

to people who are ready to start (7). However, people presenting for the first time or those
returning to care should undergo history and clinical examination to evaluate for opportunistic
infections (such as signs and symptoms of TB meningitis and signs and symptoms suggesting
cryptococcal meningitis) before rapid ART initiation is offered. Immediate ART initiation is
contraindicated among people living with HIV who have cryptococcal meningitis because

of the increased mortality presumed to be caused by immune reconstitution inflammatory
syndrome in the central nervous system.

¢ Among people living with HIV with signs and symptoms suggesting TB, except for central
nervous system disease (meningitis), initiate ART while rapidly investigating for TB, with
close follow-up within seven days to initiate TB treatment if TB is confirmed.

o For those with cryptococcal meningitis, ART initiation should be deferred until there is
evidence of a sustained clinical response to antifungal therapy and after four weeks of
induction and consolidation treatment with amphotericin B—containing regimens combined
with flucytosine or fluconazole or after 4-6 weeks of treatment with a high-dose fluconazole
induction and consolidation regimen (conditional recommendation, low-certainty evidence).

* For people with signs and symptoms of meningitis, ART should be delayed pending the
results of lumbar puncture.

e No prospective evidence supports decisions about when to start ART among asymptomatic
people with cryptococcal antigenaemia after initiation of pre-emptive antifungal therapy.
Guidelines from the Southern African HIV Clinicians’ Society (22) recommend starting ART
two weeks after starting fluconazole, and consideration is being given to starting ART
immediately if lumbar puncture excludes cryptococcal meningitis among people who test
positive for blood cryptococcal antigen.
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Rationale and supporting evidence

Rapid ART initiation

A systematic review identified three randomized controlled trials (23-25), 11 observational
studies (26—36) and five qualitative studies (37-41). Across the randomized trials with rapid
initiation, the likelihood of starting ART within 90 days of eligibility (RR 1.3, 95% Cl 1.23-1.39)
and within 12 months of eligibility (RR 1.09, 95% Cl 1.05-1.13) was increased. Retention in
care at 12 months (RR 1.12, 95% Cl 0.99-1.28), suppression of viral loads at 12 months (RR
1.18, 95% Cl 1.08-1.29) and mortality (RR 0.47, 95% ClI 0.24—0.93) were influenced positively.
In the observational studies, offering rapid ART initiation resulted in a greater likelihood of
having started ART within three months (RR 1.53, 95% Cl 1.11-2.10); however, no evidence
indicated that offering rapid ART resulted in a greater likelihood of remaining in care (RR 0.97,
95% C1 0.79-1.18), and the risk of being lost to follow-up after ART initiation tended to be
increased (pooled RR: 1.85, 95% CI 0.96-3.55).

ART initiation for individuals suspected of having HIV-associated TB

A systematic review identified four randomized clinical trials (three clinic-based and one
community-based) reporting on TB screening approaches to determine whether a person may
start same-day ART (42—46). The main findings from these studies were that 7-47% of people
living with HIV presenting for same-day ART had TB symptoms (WHO symptom screening)
and that initiating ART among people living with HIV with TB symptoms was feasible.

Very little information is available on the potential harm of same-day ART initiation in the
presence of TB symptoms; however, these studies support the feasibility of this approach.
Among people living with HIV (unknown TB status), same-day start is acceptable and
recommended by WHO (47). Initiating ART while investigating for TB is expected to result in
increased resource requirements in terms of personnel time and possible need for managing
incident immune reconstitution inflammatory syndrome. Experience in implementing rapid
ART initiation among people living with HIV with TB symptoms (except for TB meningitis)

in countries such as Malawi also suggests that this approach is feasible (48).

ART initiation may proceed while rapidly investigating for TB, with close follow-up within seven
days to initiate TB treatment if a diagnosis of TB is made. The approach to rapid ART initiation
must include assessing advanced HIV disease and related clinical management. The Guideline
Development Group stressed the importance of excluding people living with HIV with signs and
symptoms of meningitis and screening for cryptococcal antigen among those with advanced
HIV disease before initiating ART, since immune reconstitution inflammatory syndrome among
these people is more common and potentially life-threatening.

Comparing benefits and harm

Linking people testing positive for HIV to ART services is programmatically challenging
(49,50). The offer of rapid initiation, including same-day ART, increases the number of people
starting ART, reduces mortality and may further reduce both mother-to-child transmission
and transmission to HIV-negative partners. However, possible harm identified includes the
potential for missing clinical conditions requiring management before ART, the risk of immune
reconstitution inflammatory syndrome among severely immunosuppressed people and the
potential for people to feel coerced to start when they are not ready mentally. If health-care
workers feel pressured to meet targets for ART initiation, this may lead to undue pressure

on people to start ART as soon as possible. Special consideration should also be given to
women in some settings if they may not be able to make the decision to start lifelong
therapy independently.
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Costs, cost—effectiveness, equity, acceptability and feasibility

At the time the recommendation was formulated, three studies, two from South Africa and

one from China, provided costing evidence that rapid initiation is cost effective and sustainable
(36,51,52). Rapid initiation may improve the equity and accessibility of ART for people who may
otherwise be lost to follow-up during ART preparation sessions (24). Preparing children and
their caregivers to initiate ART, especially when syrups are prescribed, may require additional
support, but rapid ART was considered to be broadly acceptable for most populations. Health-
care workers and programme managers reported rapid or same-day initiation as being feasible
across all populations, despite some specific challenges in key populations.

Clinical considerations when implementing rapid ART initiation or same-day initiation

People presenting for the first time or those returning to care should undergo history and
clinical examination to evaluate for opportunistic infections (such as signs and symptoms of TB
and signs and symptoms suggesting meningitis) before rapid ART initiation is offered. Although
no longer a requirement for ART initiation, baseline CD4 cell count testing should be performed
to determine whether the person has advanced HIV disease.

Table 4.2 outlines specific considerations for rapid ART in subpopulations. People with
advanced HIV disease (CD4 cell count <200 cells/mm?) should receive the package of care
for advanced HIV disease outlined in Chapter 5.

Considerations when implementing rapid ART among individuals suspected of having
HIV-associated TB

Close follow-up is required to ensure that TB diagnostic results are acted on rapidly and that
immune reconstitution inflammatory syndrome and other adverse events are recognized and
managed across populations. HIV programmes must also ensure adequate training of health-
care personnel to recognize TB signs and symptoms among vulnerable people such as infants
and children, rule out central nervous system signs and symptoms and assess for and manage
both advanced HIV disease and locally endemic coinfections (53). Ensuring the availability of
rapid diagnostic tests for TB and systems for timely return of results (ideally same-day return
if feasible) is also important. Patient education and support for early recognition of immune
reconstitution inflammatory syndrome, adverse events and adherence counselling are needed.

Considerations for children living with HIV who are hospitalized
or severely ill

Two trials have assessed rapid initiation of ART for very sick children living with HIV. In the
first study from South Africa, young children (median age 23 months) with severe acute
malnutrition were randomized to receive ART within 14 days of admission or delay it until
nutritional recovery. The results suggested that delayed ART improved immune recovery,
suppression of viral loads and anthropometric measures, but the treatment arms did not differ
in mortality (54). In the second trial in Kenya, hospitalized children living with HIV (median age
23 months) were randomized to start ART within 48 hours versus 7-14 days. Early mortality
was extremely high among hospitalized children with HIV, and urgent ART (within 48 hours)
did not improve survival. However, although the treatment arms did not differ in mortality,
the authors concluded that rapid treatment (whether immediate or within 14 days) is safe, and
prompt initiation of ART after medical stabilization of coexisting illness is essential to reduce
the very high mortality observed overall, with 21% of children dying during six-month follow-
up (55,56). Overall, although ART initiation remains a priority, especially for children younger
than five years and children who present with symptoms, timely provision of appropriate care
for clinical conditions requiring acute management is the first priority.
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Research gaps

Rapid ART initiation

Further implementation research is needed to assess the adaptations health-care systems
require to provide rapid or same-day ART initiation in programmatic settings. This should
include analysing how clinical readiness is assessed, including the package of diagnostics,
prophylaxis and screening interventions for advanced HIV disease, and how psychosocial
readiness is assessed in the context of busy operational settings as well as approaches to
support treatment adherence. Important clinical questions related to situations in which

ART is started before laboratory results (CD4 cell count, cryptococcal antigen testing) being
obtained and the actions that are then required once the results are received require further
investigation. Evidence on how rapid initiation affects long-term outcomes in programme
settings is limited, and there is no evidence about the impact of rapid ART among adolescents
and children living with HIV who require specific counselling interventions to address both
disclosure of HIV status and to ensure correct administration and dosing of ART by caregivers.
Approaches to supporting rapid initiation in key populations and those reinitiating ART
warrant further research.

Other research gaps include how initiating ART among people with TB symptoms (excluding
those with signs and symptoms of meningitis) affects mortality, TB and HIV outcomes, adverse
events, immune reconstitution inflammatory syndrome, retention in care and ART adherence.
Finally, it is important to examine the role of prophylactic corticosteroids to reduce the
incidence of immune reconstitution inflammatory syndrome among people living with TB

and HIV in public health settings and the timing of this prophylaxis.
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Table 4.2 Summary table for the timing of ART initiation among

people living with HIV

Population or clinical status

Adults, adolescents and children
living with HIV with no signs
and symptoms of TB

Timing of ART initiation

Rapid ART initiation on the same day should be offered to all people
living with HIV following a confirmed HIV diagnosis and clinical
assessment.

Adults, adolescents and children
living with HIV with suspected
B

Rapid ART initiation should be offered to all people living with HIV
following a confirmed HIV diagnosis and clinical assessment and

to people living with HIV with signs and symptoms suggesting TB.
Except for central nervous system disease (meningitis), initiate ART
while rapidly investigating for TB, with close follow-up within seven
days to initiate TB treatment if TB is confirmed.

Adults, adolescents and children
being treated for HIV-associated
TB (including multidrug-
resistant TB)

ART should be started as soon as possible within two weeks of
initiating TB treatment, regardless of CD4 cell count, among people
living with HIV.

Adults, adolescents and children
being treated for HIV-associated
TB meningitis (either clinically
or with a confirmed laboratory
test)

ART should be delayed at least four weeks (and initiated within eight
weeks) after treatment for TB meningitis is initiated. Corticosteroids
should be considered adjuvant treatment for TB meningitis.

People living with HIV who are
already diagnosed with TB but
not receiving ART or treatment
for TB

TB treatment should be initiated first, followed by ART as soon as
possible within the first two weeks of treatment

People living with HIV with
cryptococcal meningitis

Immediate ART initiation is not recommended for adults, adolescents
and children living with HIV who have cryptococcal meningitis
because of the risk of increased mortality and should be deferred by
4—-6 weeks from the initiation of antifungal treatment. Thus, ART
should be initiated between 4—6 weeks after undergoing antifungal
treatment.

People living with HIV with
histoplasmosis infection

ART should be initiated as soon as possible among people with
disseminated histoplasmosis for whom central nervous system
involvement is not suspected or proven.

Sources:

2 Updated recommendations on HIV prevention, infant diagnosis, antiretroviral initiation and monitoring (57).

b Guidelines for managing advanced HIV disease and rapid initiation of antiretroviral therapy, July 2017 (1).

< Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection: recommendations
for a public health approach — second edition (3).

d Guidelines for the diagnosis, prevention and management of cryptococcal disease in HIV-infected adults, adolescents

and children (58).

¢ Guidelines for treatment of drug-susceptible tuberculosis and patient care — 2017 update (59).
- Guidelines for diagnosing and managing disseminated histoplasmosis among people living with HIV (53).

9 WHO consolidated guidelines on tuberculosis. Module 2: screening — systematic screening for tuberculosis disease (60).

" WHO consolidated guidelines on drug-resistant tuberculosis treatment (61).
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4.5.2 Timing of ART for adults, adolescents and children being treated
for HIV-associated TB

Recommendation (2021)

ART should be started as soon as possible within two weeks of initiating TB
treatment, regardless of CD4 cell count, among people living with HIV.?

Adults and adolescents
(strong recommendation, low- to moderate-certainty evidence)

Children and infants
(strong recommendation, very-low-certainty evidence)

2Except when signs and symptoms of meningitis are present.

Source: Guidelines: updated recommendations on HIV prevention, infant diagnosis, antiretroviral initiation and
monitoring (62).

Background

Since 2010, WHO has recommended that ART be started as soon as possible and within eight
weeks of initiating TB treatment (strong recommendation, high-certainty evidence). In 2013,
WHO added a recommendation to initiate ART within two weeks among those with CD4 count
less than or equal to 50 cells/mm3 (except for children for whom previous recommendations
remained unchanged because of the lack of specific evidence) (3). In 2017, based on a
systematic review of evidence that earlier ART initiation resulted in reduced morbidity and
mortality (1) (not specifically for people living with HIV with TB), WHO recommended offering
rapid ART initiation within one week, and the same day if ready, for most people diagnosed
with HIV, including adults, adolescents and children (7), with stated cautions for those with
signs and symptoms of meningitis and a brief delay if TB is suspected.

Rationale and supporting evidence

Summary of review findings

Four studies (63—65) (personal communication, Corinne Merle, WHO, 2021) provided
information on ART initiation within two weeks of starting TB treatment and between two
and eight weeks. Nine studies informed a comparison of ART initiation within two weeks of TB
treatment initiation versus initiation between two and eight weeks. An additional comparison
of ART initiation before and after four weeks was included and was informed by nine studies.

Moderate-certainty evidence indicates that mortality may be similar with ART initiated within
two weeks of TB treatment versus ART initiated between two and eight weeks (risk difference
=-0.01; 95% Cl —0.06 to 0.04), which can be interpreted as 1 less death per 100 people,
ranging from 6 fewer deaths to 4 more deaths per 100 people.

In a subanalysis of people with a CD4 cell count less than or equal to 50 cells/mm?, low-
certainty evidence indicated that mortality may not differ (3 fewer deaths per 100 people,
95% Cl from 10 fewer to 4 more per 100) with ART initiated within two weeks of TB treatment
versus between two weeks and eight weeks. Among the subgroup with CD4 cell count
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greater than 50 cells/mm3, low-certainty evidence indicated that mortality may be similar
with earlier ART initiation (2 fewer deaths per 100, 95% Cl from 7 fewer to 4 more deaths
per 100 people) with ART initiated within two weeks of TB treatment versus between two
weeks and eight weeks.

Low-certainty evidence indicated that AIDS-defining events (for all CD4 cell counts) may be
similar with ART initiation within two weeks of TB treatment initiation versus between two
and eight weeks (2 fewer AIDS-defining events per 100 people, 95% Cl 6 fewer to 3 more
per 100 people).

Among people living with HIV with any CD4 cell count, low-certainty evidence indicated that
viral load suppression may not differ between people initiating ART within two weeks versus
between two and eight weeks (1 person with viral load suppression less per 100 people,
95% Cl from 3 fewer to 6 more per 100 people).

Very-low-certainty evidence indicated that the incidence of immune reconstitution
inflammatory syndrome events may be increased among people offered ART initiation within
two weeks from TB treatment initiation versus between two and eight weeks (7 more events
per 100 people, 95% Cl 3 fewer events to 17 more events per 100 people). However, mortality
related to immune reconstitution inflammatory syndrome was uncommon.

Despite theoretical concerns about increased risk of immune reconstitution inflammatory
syndrome in DTG-based regimens, the INSPIRING trial (66) reported that the incidence of
immune reconstitution inflammatory syndrome was similar between the DTG and EFV arms
(in this small trial of safety and efficacy of rifampicin-based TB treatment and ART initiated
within eight weeks). These findings were consistent with the 2019 network meta-analysis
undertaken to inform the 2019 WHO ARV drug guidelines update, with the safety of DTG
examined among people with both TB and HIV. No deaths were reported in either arm (DTG
versus EFV), fewer severe adverse events in the DTG arm (odds ratio: 0.61, 95% Cl 0.17-2.24),
with low-certainty evidence (67). The REALITY trial among people with advanced HIV
disease included RAL as an additional option and also did not find any increased incidence
of immune reconstitution inflammatory syndrome (68). Box 4.1 details specific considerations
for cryptococcal and TB meningitis.

Box 4.1. Importance of screening for signs and symptoms of
meningitis

Among people living with HIV with TB meningitis or other forms of meningeal infection
such as cryptococcal meningitis, earlier ART is associated with more severe adverse
events and increased mortality with cryptococcal meningitis. For people living with

HIV and TB meningitis, immediate ART is associated with more severe adverse events
compared with initiating ART two months after the start of TB treatment.?

o ART should be delayed by 4—6 weeks of ART following initiation of treatment for
cryptococcal meningitis. Use of steroids is not recommended.?

e ART should be delayed at least four weeks (and initiated within eight weeks) after
treatment for TB meningitis is initiated. Corticosteroids should be considered adjuvant
treatment for TB meningitis.”

Sources: ? Guidelines for managing advanced HIV disease and rapid initiation of antiretroviral therapy (1). > Guidelines for
treatment of drug-susceptible tuberculosis and patient care — 2017 update (59).



120

Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring

Children and infants

The systematic review did not identify any study including children. The Guideline Development
Group considered it appropriate to extrapolate the supporting evidence from the adult
population and to extend the overall recommendation of earlier initiation to children,
acknowledging the very low-certainty evidence resulting from considerable indirectness.

The Guideline Development Group highlighted the urgency of initiating ART in this subgroup,
especially young children (69). Strong evidence indicates increased morbidity and mortality
when ART initiation is delayed among infants and young children regardless of CD4 count (73).

Pregnant and breastfeeding women

The review did not identify any studies that included pregnant and breastfeeding women.
However, the Guideline Development Group noted that earlier ART was unlikely to increase
harm in this population, and the well-known and demonstrable benefits of earlier ART for
both the mother’s health and the child’s health, with reduced vertical transmission of HIV,
outweighed potential harm.

Cost and cost—effectiveness

No important differences in resource use are expected for initiating ART earlier among

people living with HIV starting TB treatment, since everyone is anticipated to start ART

within a period of a few months. However, the increased incidence of immune reconstitution
inflammatory syndrome associated with earlier ART initiation may require additional resources
to accommodate an increased rate of hospital admissions. However, overall, this was not
considered a major concern.

Feasibility

Several countries have already adopted a policy of earlier ART initiation for people with TB.
For example, Malawi's HIV 2018 guidelines recommend initiating TB treatment and ART at the
same time and those of Zambia (2020) and Uganda (2020) within two weeks of TB treatment
for people living with HIV with TB regardless of CD4 cell count, including among children. This
evolution of policies suggests that adopting and implementing the intervention is feasible.

Acceptability, values and preferences

The acceptability of earlier ART start among all people living with HIV was reviewed in
preparation for the 2017 guidelines on advanced HIV disease and rapid ART initiation,
and the intervention was generally perceived to be acceptable to people living with HIV
and providers (70).

WHO conducted a survey of values and preferences among a small sample of people living with
HIV, health-care workers caring for people living with HIV and HIV programme managers. This
survey indicated that earlier ART (including same-day initiation with TB treatment initiation)
was acceptable to 70% of people living with HIV, but 42% were very worried about side-
effects if both treatments started on the same day (62).

Equity

The Guideline Development Group considered that a revised recommendation would increase
equity, since earlier ART (within two weeks) would be recommended for all people living with
HIV regardless of CD4 count, including children.
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Rationale for decision

The Guideline Development Group formulated a strong recommendation favouring starting
ART as soon as possible within two weeks of initiating TB treatment, regardless of CD4
count, among adults based on low- to moderate-certainty evidence and a conditional
recommendation for children and adolescents based on very-low-certainty evidence.

The Guideline Development Group acknowledged that the current use of less toxic HIV
treatment options, such as DTG-based ART, reduces toxicity and drug—drug interactions
(with appropriate adjustment of dosing with rifamycins), and the review results can be
extrapolated to newer regimens.

Implementation considerations

People should be closely followed up to monitor adverse events related to co-treatment,
immune reconstitution inflammatory syndrome, including paradoxical TB-associated immune
reconstitution inflammatory syndrome, and other incident clinical events requiring prompt
assessment and management, especially among children and pregnant or breastfeeding
women. HIV programmes and service providers should establish mechanisms for adequate
monitoring, including pharmacovigilance and surveillance for drug—drug interactions. Key
considerations include adequate training of health-care personnel and programme managers
to deliver integrated TB and HIV services (cross-training) and HIV and maternal, newborn and
child health services, including for children, adolescents and pregnant women, co-location of
services and establishing an integrated supply chain, laboratory and information systems.

Coordination between TB and HIV programmes to deliver these services is critical. Community
engagement, patient education, engagement of adherence counsellors and social workers and
peer support for early recognition of adverse events and to support retention and adherence
to co-treatment are also needed. ART initiation among children with TB also needs parents to
support adherence in the context of age-specific HIV disclosure and education regarding TB
and HIV diagnosis and treatment (71,72).

Research gaps

Research questions include addressing the safety and tolerability of earlier ART initiation
among children, pregnant and breastfeeding women with HIV and TB and for people living
with HIV who have drug-resistant TB. Overall, the long-term safety and tolerability of newer
ARV drugs used in first-, second- or third-line regimens in the context of TB and HIV coinfection
is also a critical gap More data are needed on the use of corticosteroids for people living with
HIV who have low CD4 cell counts to prevent immune reconstitution inflammatory syndrome.

4.5.3 Timing of ART for people living with HIV and cryptococcal
meningitis

Recommendation (2018)

Immediate ART initiation is not recommended for adults, adolescents and
children living with HIV who have cryptococcal meningitis because of the risk
of increased mortality and should be deferred by 4-6 weeks from the initiation
of antifungal treatment (strong recommendation, low-certainty evidence for adults
and very-low-certainty evidence for children and adolescents).

Source: Guidelines for the diagnosis, prevention and management of cryptococcal disease in HIV-infected adults,
adolescents and children (58).
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Rationale

WHO strongly recommends deferring ART initiation for four weeks following an amphotericin
B—based induction regimen or 4—6 weeks following a fluconazole plus flucytosine induction
regimen (based on a slower rate and longer time to achieve cerebrospinal fluid (CSF) fungal
clearance with fluconazole versus amphotericin B) (73). This recommendation applies across all
age groups and also applies to ART-experienced people who develop cryptococcal meningitis
following ART treatment failure who may need to switch to second-line ART and to people
reinitiating after interruption. Although clear data are lacking, the consensus of the Guideline
Development Group was that, for ART-experienced people, ART switches should be similarly
deferred by four weeks following an amphotericin B—based induction regimen or 4—6 weeks
following a fluconazole-based induction regimen.

No prospective evidence supports decisions about when to start ART among asymptomatic
people with HIV and cryptococcal antigenaemia after initiation of pre-emptive antifungal
therapy. Guidelines from the Southern African HIV Clinicians’ Society recommend starting
ART two weeks after starting fluconazole, and consideration is being given to starting ART
immediately if lumbar puncture excludes cryptococcal meningitis among people who test
positive for whole-blood cryptococcal antigen (22).

Implementation considerations

ART-experienced people who develop cryptococcal meningitis should be evaluated for
potential underlying ART treatment failure, ideally through confirmation with an HIV viral load.
ART switches should be deferred by four weeks following an amphotericin B—based induction
regimen or 4—6 weeks following a fluconazole-based induction regimen.

Chapter 5 provides details on diagnosis, prevention and management of cryptococcal meningitis.

4.5.4 Timing of ART for people living with HIV and histoplasmosis

Recommendation (2020)

ART should be initiated as soon as possible among people with disseminated
histoplasmosis for whom central nervous system involvement is not suspected
or proven (conditional recommendation, very-low-certainty evidence).

Source: Guidelines for diagnosing and managing disseminated histoplasmosis among people living with HIV (53).

Background and rationale

Systematic review

The systematic review sought to compare the outcomes of early versus delayed initiation of
ART among people with histoplasmosis. One randomized clinical trial with 282 participants
met the inclusion criteria (74). Based on limited evidence, the efficacy and safety outcomes
of early versus late initiation of ART are unknown (75).
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Recommendation

ART should not be delayed for people diagnosed with disseminated histoplasmosis who

are receiving antifungal therapy. The recommendation is conditional, with very-low-certainty
evidence. The recommendation is based the low incidence of immune reconstitution inflammatory
syndrome among people living with HIV receiving ART who have histoplasmosis (76).

This recommendation regarding the timing of ART only applies to people without central
nervous system involvement, to avoid immune reconstitution syndrome in the central nervous
system. Chapter 5 provides details on diagnosis, prevention and management of histoplasmosis.

4.6 What to start
4.6.1 First-line ART

Recommendations (2019)
First-line ARV drug regimen?

1.DTG in combination with an NRTI backbone is recommended as the preferred
first-line regimen for people living with HIV initiating ART.?

— Adults and adolescents® (strong recommendation, moderate-certainty evidence).

— Infants and children with approved DTG dosing? (conditional recommendation,
low-certainty evidence).

2.EFV at low dose (400 mg) in combination with an NRTI backbone is
recommended as the alternative first-line regimen for adults and adolescents
living with HIV initiating ART (strong recommendation, moderate-certainty
evidence).

3.A RAL-based regimen may be recommended as the preferred first-line
regimen for neonates (conditional recommendation, very-low-certainty evidence).

2See Table 4.3 for ARV drug selection.

°In settings or populations in which DTG is not accessible or unsuitable because of toxicity and national levels of
pretreatment HIV drug resistance are =10%, Pl/r-based ARV drugs should be used in first-line ART. The choice of Pl/r
will depend on the programmatic characteristics. Alternatively, and if feasible, HIV drug resistance testing can be
considered to guide the selection of first-line ART regimen (see Section 4.9 and Table 4.3).

cSee the section on women and adolescent girls of childbearing potential using DTG in this chapter.

dAs of July 2021, the United States Food and Drug Administration and the European Medicines Agency have approved
DTG for infants and children older than four weeks and weighing at least 3 kg.

¢In settings in which pretreatment HIV drug resistance to NNRTIs is =10%, EFV-based ART should be avoided. EFV
should also be avoided for people initiating or reinitiating first-line regimens with previous ARV drug exposure,
regardless of the national prevalence of pretreatment drug resistance. See section 4.9 on HIV drug resistance
considerations, Table 4.3 and Fig. 4.3.

Sources: Policy brief: update of recommendations on first-and second-line antiretroviral regimens (77) and Guidelines on
the public health response to pretreatment HIV drug resistance (78)
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Good practice statement (2017)

ART initiation should follow the overarching principles of providing people-
centred care. People-centred care should be focused and organized around
the health needs, preferences and expectations of people and communities,
upholding individual dignity and respect, especially for vulnerable
populations, and should promote the engagement and support of people

and families to play an active role in their own care through informed
decision-making. People should be encouraged but not coerced to start ART
immediately and should be supported in making an informed choice regarding
when to start ART and what ARV drug regimen to use.

Source: Guidelines for managing advanced HIV disease and rapid initiation of antiretroviral therapy, July 2017 (1).

Background

WHO guidelines recommend earlier treatment initiation, using less toxic and more robust

ARV drug regimens and simpler monitoring of the HIV treatment response. A key principle of
recent WHO guidelines has been to harmonize ARV drug regimens across all populations by
promoting drug options that are well studied and suited to children, adolescents, pregnant
women, adults and people undergoing treatment of coinfections, notably TB (3). WHO provided
updated treatment recommendations in 2018 and 2019 and continues to closely follow the
emerging evidence.

In 2018, WHO released interim guidelines providing updated guidance on the treatment

and care of adults and adolescents living with HIV. The combination of TDF plus 3TC or FTC
plus DTG was recommended as the preferred first-line regimen for adults and adolescents
initiating treatment for HIV (79). In addition, a combination of TDF + 3TC + EFV 400 mg was
recommended as an alternative option for first-line ART in combination with TDF + 3TC for
adults and adolescents. However, information on the efficacy of this regimen in subgroups,
including pregnant women and people with HIV receiving TB co-treatment with a rifampicin-
containing regimen, was lacking. In 2019, these guidelines were revised based on rapidly
evolving evidence of safety, efficacy and programmatic experience using DTG and EFV 400
mg among pregnant women and people coinfected with TB (80-82). Greater efficacy, better
tolerability and availability of a once-daily fixed-dose combination were important factors for
recommending DTG in first-line ART. However, a note of caution surrounding DTG for women
of childbearing potential was issued following a signal of potential association between
neural tube defects and DTG for women at the time of conception in an observational study
from Botswana in 2018 (83,84). These guidelines provided further reassurance of DTG as the
preferred ARV drug in first-line ART because of the significant declining estimate of neural
tube defects risk and observed efficacy (77). High levels of pretreatment HIV drug resistance
to NNRTIs among ART initiators have been reported from national surveys in low- and middle-
income countries (85). EFV-based ART is not recommended in settings in which levels of
pretreatment drug resistance to NNRTIs are >10% (78).

Consistent with broader efforts to improve toxicity profiles of first-line regimens, TAF was
included as an option in special circumstances for adults with established osteoporosis and/or
impaired kidney function and as an alternative option for children (77). In many settings, HIV
treatment for children is still often based on suboptimal ARV drug regimens and formulations.
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Poor adherence because of lack of child-friendly formulations and continued use of NNRTI-based
regimens despite the high levels of pretreatment HIV drug resistance to NNRTIs all contribute

to lower rates of suppression of viral loads rates among children than among adults (86-88).
Partial or full approval for DTG, RAL and TAF for children has recently become available (see the
annexes for dosing).

DTG has other advantages compared with EFV, including fewer drug interactions (89), a

higher genetic barrier to developing drug resistance (90) and activity against HIV-2 infection,
which is naturally resistant to EFV (97-93). The availability of DTG as a once-daily generic
fixed-dose formulation at low price for most low- and middle-income countries also supports
the recommended use of DTG as the preferred option for initiating ART (94, 95). Clinical and
programmatic experience with DTG in low- and middle-income countries has progressively
increased in recent years, but the long-term safety of DTG is still unknown and needs continued
monitoring (see section on toxicity and weight gain).

Supporting evidence

DTG for adults and adolescents

An updated systematic review and network meta-analysis conducted in 2019 assessed the
efficacy and safety of regimens based on DTG and EFV 400 mg among people living with HIV
starting first-line ART (66). The review found high- to moderate-certainty evidence that a
regimen with two NRTIs plus DTG was more effective (with higher rates of suppression of viral
loads and lower risk of treatment discontinuation and drug resistance development) than two
NRTIs plus EFV for ART-naive adults. DTG was even more effective than two NRTIs plus EFV in
populations with pretreatment resistance to EFV. Moderate-certainty evidence indicated better
suppression of viral loads among people with a high initial viral load (>100 000 copies/mL) and
lower risk of depression (grade 3/4), dizziness and treatment-related adverse events. However,
there was an increased risk of weight gain (moderate-certainty evidence) and sleep disorders
(low-certainty evidence). Regimens containing DTG and EFV were comparable with respect to
mortality, suicide ideation and the occurrence of other nervous system and mental

health events.

Identifying the most suitable ARV drug regimens for adolescents is important given the
demonstrated higher risk of poor adherence, lower suppression of viral load, and higher

risk of selecting multiclass resistance compared with adults (96). In this context, a high value
has been placed on more acceptable, tolerable and forgiving regimens for adolescents (97).
Due to limited evidence of the effectiveness of DTG versus EFV among adolescents,

efficacy data were extrapolated from trials involving adults (98). Most recently, findings
from a randomized controlled trial (99) involving children and adolescents demonstrated

the superiority of DTG-based regimens over NNRTI-based regimens for first-line ART.

These findings are in accordance with findings for adults and strongly support WHO's
existing recommendations.

DTG for pregnant and breastfeeding women and adolescent girls

Two randomized controlled trials investigated the use of DTG-based regimens among pregnant
and breastfeeding women (700,701) and found DTG to be more effective than NNRTI-based
regimens. The potential signal of neural tube defects for women of childbearing potential has
been examined extensively; the risk is lower than initially observed and does not affect its

use for women of childbearing potential. Section 4.8 summarizes the key pieces of evidence
informing the current WHO recommendation (77).
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Box 4.2. A woman-centred approach

Woman-centred health services involve an approach to health care that consciously
adopts the perspectives of women and their families and communities. This means that
health services see women as active participants in and beneficiaries of trusted health
systems that respond to women'’s needs, rights and preferences in humane and holistic
ways (with no coercion). Care is provided in ways that respect a woman's autonomy in
decision-making about her health, and services must provide information and options
to enable women to make informed choices. The needs and perspectives of women
and their families and communities are central to providing care and to designing and
implementing programmes and services. A woman-centred approach is underpinned
by two guiding principles: promoting human rights and gender equality.

A human rights-based approach to ART

All' ART should be prescribed using a human rights—based approach. This means that
women of childbearing potential or any pregnant or breastfeeding woman receives full
information and medical guidance that is appropriate to her situation and is supported
in making voluntary choices around medical therapy initiation, continuation and
adherence or retention in care, as applicable. Health-care workers must help women
to appropriately address their health-care needs and those of their children.

Source: Consolidated guideline on sexual and reproductive health and rights of women living with HIV (102).

Assessing the population-level benefits and risks of using DTG in first-line ART
for women and adolescent girls of childbearing potential

In 2018, WHO convened a working group on modelling the population-level risks and benefits
of women of childbearing potential initiating DTG-based ART. This group critically reviewed
the structure, data inputs, policy scenarios and outcomes of existing models (703,704) and
undertook a new analysis based on updated results on the relative effectiveness, toxicity and
birth defects using DTG compared with other ARV drugs. A more comprehensive approach to
outcomes included predicting the population-level effect of maternal death on child mortality
overall as well as postnatal transmission through two years of age.

Both models predicted that, if women of childbearing potential start ART with DTG- versus
EFV-based regimens, fewer women would die, fewer men would acquire HIV (decreased sexual
transmission) and fewer children would acquire HIV (decreased vertical transmission). More
infants would have neural tube defects with DTG versus EFV but overall fewer overall child
deaths were predicted with DTG versus EFV because the decrease in the number of children
dying from HIV-related causes overall because of lower vertical transmission is predicted to

be greater than the increase in neural tube defects. DTG was also predicted to be more cost-
effective, resulting in more disability-adjusted life-years (DALYs) averted at a lower cost than
EFV. Using EFV for women of childbearing potential initiating ART rather than DTG would avert
neural tube defects but would likely lead to other substantial negative effects on a population
level (Fig. 4.1).
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Fig. 4.1 Models of the potential benefits and harm with DTG versus EFV-
based ART for women of childbearing potential

CEPAC: Tsepamo May 2019 neural tube defect risk, network meta-analysis of ARV
efficacy, pretreatment drug resistance of 10.7%

For every neural tube defect averted by using EFV versus DTG, the following additional outcomes are predicted:
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Source: Dolutegravir Modelling Working Group.

These models were based on data from early 2019, which had higher estimated rates of

neural tube defects. The models at the time concluded that the benefits of DTG for women of
childbearing potential newly initiating ART (more maternal suppression of viral loads, fewer
maternal deaths, fewer sexual transmissions and fewer mother-to-child transmissions) are
likely to outweigh the risks (neural tube defects, morbidity and mortality among women of
childbearing potential because of DTG-associated weight gain and neonatal deaths among the
infants of pregnant women with DTG-associated weight gain). These benefits increase with
rising levels of pretreatment HIV drug resistance to NNRTIs. Overall, these models indicate that
DTG for women of childbearing potential newly initiating ART appears more cost effective than
EFV in >85% of the setting scenarios. The additional evidence available after 2019 is expected
to show that the benefits would further outweigh the risks.
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DTG for neonates, infants and children

In nine national surveys among infants newly diagnosed with HIV in sub-Saharan Africa,
pretreatment resistance to EFV and/or NVP ranged between 34% and 69% (85). DTG
overcomes the high level of pretreatment NNRTI resistance and provides a once-daily option
with good tolerability and a good toxicity profile. The safety, tolerability, efficacy and
favourable pharmacokinetics of DTG for infants and children from age four weeks to 12 years
have been demonstrated through 48 weeks (43—46). As of mid-2021, DTG was approved for
infants and younger children by both the United States Food and Drug Administration and
European Medicines Agency, in June 2020 and November 2020, respectively. Based on the
validity of extrapolating efficacy data from trials involving adults when direct comparative
efficacy evidence for children is not available, the 2018 Guideline Development Group
agreed that DTG be recommended as the preferred first-line regimen for children for whom
an approved DTG dosing exists (with the certainty of the evidence rated as low because it
was extrapolated from studies involving adults). Considering the limited experience with
DTG among children, WHO continues to advise that steps be taken to implement routine
active toxicity monitoring according to WHO guidance (2), but delays in implementing such
monitoring should not delay scaling up DTG for children.

Most recently, an international multicentre randomized non-inferiority trial evaluating DTG

+ two NRTIs versus standard-of-care ART for children starting first- or second-line ART
demonstrated the superiority of DTG-based regimens over the standard of care (99).° A total
of 707 children weighing at least 14 kg were enrolled in South Africa, Thailand, Uganda,
Zimbabwe and Europe: 311 children started first-line ART (92% EFV among the standard

of care) and 396 second-line ART (72% LPV/r and 25% ATV/r among the standard of care).
After 96 weeks of follow-up, 14% of the DTG arm and 22% of the standard-of-care arm had
experienced clinical or virological failure, a statistically significant difference of 8 percentage
points. There was no difference in serious adverse events, but the children in the standard-of-
care arm were more likely to need to modify their treatment regimen as a result of an adverse
event. DTG-based ART was superior to standard-of-care ART based on treatment failure by 96
weeks among children and adolescents starting first- or second-line ART. An additional cohort
of 85 children <14kg completed 96 weeks follow-up in June 2021. DTG-based ART was superior
to SOC (predominantly Pl-based) based on clinical/virological treatment failure by 96 weeks.
The treatment benefit for DTG in the <14kg cohort was consistent with that observed in 707
children enrolled >14kg. In addition, suppressed VL <400c/ml was observed in 91% children
<14kg randomised to DTG versus 71% in SOC at week 96 (P = 0.03). There were no safety
concerns on DTG. The same trial investigated the dosing of DTG among children receiving
rifampicin-containing TB treatment and found that doubling the dose of DTG could achieve
appropriate DTG drug concentrations when co-administered with rifampicin and was safe and
well tolerated (705). Overall, these results support WHO recommendations and support full
harmonization with adult treatment programmes. These findings will be considered in the
future to reevaluate the strength of the existing recommendation.

Since DTG-based regimens are still being investigated for use in the first four weeks of life,
RAL and NVP combined with a dual NRTI backbone are currently the only treatment options
that can be used from birth. Comparative evidence between RAL and NVP is lacking for
neonates, but based on data for adults, RAL in combination with an age-appropriate NRTI
backbone is superior to an NVP-based regimen in terms of suppression of viral loads and CD4
cell count change (see section 7.13). The differences were not statistically significant for any
other outcomes. The certainty of the evidence was rated as very low because the data were
extrapolated from adults.

° Further resources on the ODYSSEY trial can be accessed here: https://odysseytrial.org/.
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Despite its overall higher efficacy compared with the current standard of care in adults,

RAL is known to have a lower genetic barrier to developing resistance compared with other
INSTIs (90,106). There are concerns about the potential for suboptimal suppression of viral
loads and the potential risk of selection for resistance to INSTIs in the context of a partially
active NRTI backbone resulting from the presence of pretreatment resistance to NRTIs, which
has been documented among up to 20% of ART-naive infant and young children (88). In
addition, the current recommendation for twice-daily administration of DTG after the failure
of RAL-containing regimens makes using RAL less optimal in first-line ART unless no other
effective options exist. For neonates, the lack of robust alternative options supports using RAL
in first-line ART since the risk—benefit balance differs from that for its use for older infants
and children, who can use solid LPV/r formulations. For these reasons, the 2018 Guideline
Development Group concluded that RAL for neonates is preferred. It was noted that neonates
starting ART with a RAL-based regimen should transition to DTG (see implementation
considerations) as soon as possible to minimize selection for resistance to INSTIs.

DTG with TB co-treatment

Clinical data on the efficacy and safety of DTG co-administered with rifampicin among people
with HIV-associated TB are currently based on pharmacokinetic studies involving healthy
adult volunteers and the results of a single trial among adults with HIV receiving rifampicin-
containing TB co-treatment (7107,108). These studies showed that the dose of DTG needs to

be increased to 50 mg twice daily because of drug—drug interactions with rifampicin. The use
of dose-adjusted DTG containing regimens was found to be effective during co-treatment for
TB in terms of suppressing viral loads, time to suppress viral loads and improvement in CD4
cell counts. Furthermore, pharmacokinetic data from several DTG trials in TB-HIV co-infected
patients suggest that DTG dose should remain twice a day for an additional two weeks after
the last dose of rifampicin. It is recommended due to the enzyme inducing effect of rifampicin
on DTG metabolism that slowly fades away after discontinuing the drug and can potentially
increase the risk of DTG resistance development (see Annex 1) (66,105,242). Low-certainty
evidence indicated that DTG was either preferable or comparable to EFV in terms of the overall
development of resistance, treatment discontinuation and severe adverse events. DTG had
fewer discontinuations from adverse events, nervous system and mental health events, sleep
disorders, dizziness and lower mortality compared with EFV (low-certainty evidence).

Pharmacokinetic studies are underway analysing the drug—drug interaction between DTG and
other TB drugs among people with HIV-associated TB. Rifabutin and rifapentine can be safely
co-administered with DTG at standard doses for people living with HIV (708). The DOLPHIN
trial was a Phase 1/2, single-arm trial in which participants received 50 mg of daily DTG and
once-weekly rifapentine (900 mg) or isoniazid (900 mg) for 12 weeks. The primary endpoints
were adverse events (grade 3 or higher) and DTG population pharmacokinetics, assessed
among participants. The results suggest that 12 doses of once-weekly rifapentine—isoniazid
can be given for TB prophylaxis to people living with HIV taking DTG-based ART without dose
adjustments. Further exploration of the pharmacokinetics, safety and efficacy for children and
pharmacodynamics for individuals naive to ART is needed (708,709). The data on using DTG
with rifabutin comes from a single Phase 1 healthy volunteer study (n = 12). The overall plasma
concentrations of DTG were similar when DTG was given with or without rifabutin, and no DTG
dose adjustment was required.
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Use of EFV 400 mg in adults and adolescents

The efficacy of EFV 400 mg compared with EFV 600 mg as part of first-line therapy was
reviewed (66). EFV 400 mg was considered a candidate for first-line ART since it was
potentially a more tolerable option than EFV 600 mg for people who are unable or unwilling
to initiate ART with DTG. In accordance with the WHO 2019 systematic review to inform

the guidelines, EFV 400 mg is expected to be similar to EFV 600 mg, with some additional
advantages in terms of tolerability, smaller pill size and reduced nervous system and mental
health events. EFV 400 mg is expected to be safe for use in pregnancy and may also be
administered during treatment of HIV-associated TB (77).

EFV-based ART should be avoided in the following scenarios: (1) countries in which the
prevalence of pretreatment HIV drug resistance to NNRTIs among people initiating first-line

ART is equal or greater than 10% based on national HIV drug resistance surveys; and (2) in
populations initiating ART reporting previous exposure to NNRTIs regardless of national HIV drug
resistance prevalence data because of a high risk of HIV drug resistance in this group (78,710).

TAF for adults, adolescents and children

TAF is a prodrug of tenofovir, available as a single-strength tablet and in combination with
FTC and DTG or other INSTIs. Studies have suggested improved renal and bone safety markers
compared with TDF.

A systematic review found that, compared with TDF, TAF leads to less impact on spine and
hipbone mineral density and renal function markers (77). Clinical renal and bone events were
rare with both drugs, and they did not differ in suppressing viral loads (62). Additional benefits
of TAF over TDF include small pill size and potential cost savings. However, the systematic
review also found evidence that people taking TAF experienced a rise in cholesterol levels
and body weight gain (62,771). The long-term safety of TAF is unknown. Another limitation
with TAF is its interaction with rifampicin and other common anti-TB drugs, and the correct
dose to administer during TB co-treatment has not been established (772). There is also
limited information on safety and efficacy in important subpopulations, including pregnant
women (713). To date, pharmacological studies have demonstrated acceptable TAF plasma
concentrations in pregnancy (774), but more data are needed to establish safety in pregnancy.

The evidence base for TAF for children and adolescents is limited to safety and pharmacokinetic
data using adult dosing in weight bands above 25 kg (775,716). Limited data are available for
children 14 to <25 kg and older than two years using a low dose of FTC + TAF 120/15 mg with
a boosted third agent (7177,118). Bone and renal safety and suppression of viral loads were all
favourable. The acceptability and palatability of low-dose formulations containing TAF have
also been demonstrated in this age group (779). In this context, the Guideline Development
Group decided to make no recommendation on using TAF as a preferred NRTI for first-line
regimens across age groups and to maintain TDF as the preferred ARV drug to combine with
DTG and 3TC (or FTC). The current WHO-recommended backbone is TDF + 3TC for adults

and adolescents and ABC + 3TC for children and infants. Nevertheless, TAF was considered

a favourable option for special circumstances when bone and renal toxicity are a particular
concern (such as the presence of osteoporosis or mild chronic renal disease and concomitant
use of nephrotoxic drugs) for adults (120,121).

For children, TAF was considered a desirable option in the context of limited NRTI options
available and the concerns about using TDF because of bone toxicity risk. Other considerations
favouring TAF for children include an improved resistance profile (versus ABC and AZT), activity
against HBV infection and regimen harmonization if TAF is used for adults and adolescents.
However, long-term safety is unknown, and currently available evidence for using TAF among
children is only available when administered with an unboosted third agent. TAF in this
context is considered an appropriate alternative option to be used within unboosted ARV

drug regimens in first-, second- or third-line ART.
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Table 4.3 Preferred and alternative first-line ART regimens for
adults, adolescents, children and neonates

Populations Preferred first-line Alternative first-line Special circumstances
regimen regimen
Adults and TDF + 3TC (or FTC) + DTG | TDF + 3TC + EFV 400 TDF + 3TC (or FTC) + EFV
adolescents mg® 600 mgP
AZT + 3TC + EFV 600 mg®

TDF + 3TC (or FTC) + PI/r®
TDF + 3TC (or FTC) + RAL
TAF¢ + 3TC (or FTC) + DTG
ABC + 3TC + DTG®

TDF + 3TC (or FTC) + PI/r*

Children ABC + 3TC + DTG ABC + 3TC + LPVIr ABC + 3TC + EFV (or NVP)
TAFe + 3TC (or FTC) + | ABC + 3TC + RAL'

DTG AZT + 3TC + EFV9 (or NVP)

AZT + 3TC + LPV/r (or RAL)
Neonates AZT (or ABC) + 3TC + RAL" | AZT + 3TC + NVP AZT + 3TC + LPV/r

2Section 4.8 discusses toxicity considerations for pregnant and breastfeeding women.

PEFV-based ART should not be used in settings with national estimates of pretreatment resistance to EFV of 10%
or higher. In settings with high HIV drug resistance prevalence and where DTG is unavailable or unsuitable due to
toxicity, a boosted Pl-based regimen should be used. The choice of PI/r will depend on programmatic characteristics.
Alternatively, HIV drug resistance testing should be considered, where feasible, to guide first-line regimen selection
(see section 4.9).

“TAF may be considered for people with established osteoporosis and/or impaired kidney function.

4For age and weight groups with approved DTG dosing, from four weeks and 3 kg.

¢For age and weight groups with approved TAF dosing.

fRAL can be used as an alternative regimen only if LPV/r solid formulations are not available.

9EFV should not be used for children younger than three years of age.

"Neonates starting ART with a RAL-based regimen should transition to DTG as soon as possible. This guideline provides

new dosing guidance (see the annexes for dosing) for ABC for neonates. However, due to limited availability of ABC
syrup, AZT syrup remains an effective option to combine with 3TC for the first four weeks of life.

'LPV/r syrup or granules can be used if starting after two weeks of age.

Cost and cost—effectiveness, equity, acceptability and feasibility

In 2019, the Guideline Development Group examined the costs, cost—effectiveness,

equity, acceptability and feasibility. The conclusions drawn from the Guideline Development
Group meeting were that a DTG-based regimen was a highly cost-effective option, feasible,
acceptable and equitable. Since this recommendation was developed, DTG uptake has greatly
expanded, and further formulations such as dispersible tablets for children have been approved
and are expected to become increasingly available.

Clinical and implementation considerations

Despite a lower risk of drug—drug interactions compared with NNRTIs and boosted Pls,
DTG cannot be used with some anticonvulsant drugs (such as phenytoin) and antiarrhythmic
drugs (such as dofetilide). DTG cannot be simultaneously administered with cation-
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containing products as antacids (such as calcium and magnesium), laxatives and multivitamin
supplements because of the risk of chelation resulting in subtherapeutic DTG blood levels. If
combined, DTG should be administered two hours before or six hours after taking medicines
containing polyvalent cations (722). This guidance applies equally to all populations and

is especially relevant for pregnant women and children, who frequently receive vitamin
supplementation (see Annex 2).

Treating neonates requires testing and linkage to care in the first four weeks of life. In settings
where this is possible, using RAL granules is expected to be feasible, as demonstrated in a
rapid assessment undertaken in KwaZulu-Natal, South Africa (96).

People with HIV-associated TB infection and treated with rifampicin-containing regimens
should receive an additional 50 mg of DTG 12 hours after taking their main ARV drug regimen.

Transition to optimal ARV drug regimens for children

Given the suboptimal viral load suppression on NNRTI-based regimens as demonstrated by
increasing evidence from programmatic and observational data (723), NNRTI-based regimens
are discouraged now that alternatives are available. DTG-based regimens provide a more
efficacious and tolerated option that overcomes potential resistance to NNRTIs and provides
the opportunity to fully harmonize regimens across children and adults.

The WHO-convened Paediatric ARV Working Group strongly encourages HIV programmes

to rapidly implement current WHO recommendations (77) for DTG-based regimens for first-
line ART, now able to be implemented for all infants and children older than four weeks

and weighing at least 3 kg, as approved by the United States Food and Drug Administration
(124) and the European Medicines Agency (125). Additional support for current WHO
recommendations has recently come from the ODYSSEY trial, which demonstrated superior
viral outcomes among children randomized to DTG-based first- or second-line ART compared
with standard care (99).

Previous versions of WHO guidelines considered how to optimize treatment regimens as
children grow and better combinations or formulations are available to them (726). This may
enable access to more potent regimens that prolong the duration of first- or second-line

ART and support adherence with once-daily administration or lower pill count. In March

2021, the WHO-convened Paediatric ARV Working Group was asked to carefully consider the
benefits and risks related to a programmatic transition to DTG-based regimens for children
established on first- and second-line ART (if older than four weeks and weighing at least 3 kg),
acknowledging the current evidence gaps and anticipated benefits for children living with HIV
and for HIV programmes.

The Working Group noted the anticipated individual (palatability, potency, ease of
administration, once-daily administration and drug—drug interaction profile) and programmatic
(cost, simplification and consolidation of demand and procurement) benefits of a programmatic
transition to DTG-based regimens for infants and children who are currently established on
first-line ART (if older than four weeks and weighing at least 3 kg).

The Working Group also acknowledged the lack of direct evidence supporting use of DTG-
based regimens with a partly active NRTI backbone (some level of resistance to one or both
NRTIs) for infants and children <20 kg. However, programmatic experience (127,128) shows
good suppression of viral loads for children >20 kg established on ART and transitioning to
DTG-based regimens, and recent randomized controlled data for adults show similar
findings (129), supporting the use of DTG-based regimens for people with a partly active
NRTI backbone.
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As a result, the Paediatric ARV Working Group encourages rapid transition to DTG-based
regimens for all infants and children (older than four weeks and weighing at least 3 kg)
established on first-line ART regardless of their current regimen.® The timing of transition to
a DTG-based regimen for these infants and children should account for:

o the availability and anticipated supply of DTG dispersible tablets and, in case of inadequate
supplies to provide DTG to all children, the need to give priority to the children who most
need DTG (once the first- and second-line need has been addressed):

— children receiving NNRTI-based regimens;
— children who need to start TB treatment;

— children receiving LPV/r solid formulations, especially if they continue to present challenges
in administration and/or challenges with attaining optimal viral load suppression; and

e viral load testing should not be considered a precondition to undertaking programmatic or
individual transition to DTG-based regimens: although viral load monitoring remains a good
practice to deliver appropriate care to children living with HIV, infants and children should
not have their transition to DTG delayed because of lack of documented viral load.

Table 4.4 Transition to optimal ARV drug regimens for children
who are established on ART?

Current regimen Weight Optimal regimen for Considerations
transition

AZT + 3TC + NVP <30 kg ABC + 3TC plus DTG As long as above 3 kg

AZT + 3TC + EFV and four weeks old

ABC + 3TC + NVP >30 kg LD

ABC + 3TC + EFV
ABC + 3TC + LPV/r
AZT + 3TC + LPV/r

2See Chapter 7 for definition of being established on ART.

The group also agreed that DTG dose adjustment during rifampicin-containing TB treatment
should align with approval by the United States Food and Drug Administration and support the
use of DTG twice a day across age groups and weight bands. Table 4.5 provides more details
on TB co-treatment.

Finally, the Paediatric ARV Working Group reviewed administration guidance and agreed
that DTG dispersible tablets should be ideally dispersed in water or swallowed whole. Based
on limited data, crushing, chewing or mixing with other foods or liquids (breast-milk) can be
considered as long as the entire recommended volume is ingested.

When RAL granules are used to start treatment among neonates diagnosed with HIV, careful
consideration should be given to making the appropriate RAL dose change after the first week
of life and then again after four weeks (see Annex 1), when transition to DTG 10 mg scored
dispersible tablets (without viral load testing) is strongly advised. Ensuring adequate training
of health-care workers to instruct caregivers remains critical because of the challenges of
correctly reconstituting and administering the RAL granule formulation.

© For children on RAL-based regimens, viral load testing should be undertaken before transitioning to DTG.
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Table 4.5 Guidance for adjusting ART when rifampicin-based TB
treatment starts

ART regimen What to do when TB treatment is started

Neonates | RAL-based? Dose adjustment needed: see the annexes for ARV dosing
NVP-based Change of regimen needed: NVP to be replaced as soon as possible
with DTG or LPV/r (with appropriate dose adjustment)
Children | DTG-based regimen? Dose adjustment needed: see the annexes for ARV dosing
LPV/r-based regimen Transition to DTG-based regimen (with appropriate dose

adjustment) is preferable, and if not possible, LPV/r dose
adjustment is needed: see the annexes for ARV dosing

RAL-based regimen Transition to DTG-based regimen (with appropriate dose
adjustment) is preferable, and if not possible, RAL dose adjustment
is needed: see the annexes for ARV dosing

TAF-containing regimen | Change of regimen needed: TAF to be replaced by ABC or TDF

ATV/r-based regimen Change of regimen needed: replace ATV/r with DTG if DTG naive,
with LPV/r if DTG experienced

DRV/r-based regimen Change of regimen needed: replace DRVr with DTG if DTG naive,
with LPV/r if DTG experienced

2Preferred for ART initiation while receiving TB treatment.

ART transition for adults and adolescents

An important consideration is the issue of changing to a DTG-based regimen for people

who are established on first-line NNRTI-containing regimen (see Table 4.6). Routine viral
load monitoring should be encouraged as good practice. Programmes should consider ART
transition an opportunity to emphasize treatment adherence counselling and support. If
countries adopt ARV drug substitution in the absence of viral load testing, closely monitoring
population-level viral load and drug resistance surveillance are encouraged. See specific
scenarios in Table 4.6.

Considerations for replacing EFV-based first-line regimens with DTG-
based regimens while maintaining the same NRTI backbone

People established on TDF + 3TC (or FTC) + NNRTI regimens (no evidence of clinical or immune
failure) with documented suppression of viral loads should be assessed, since an ARV switch
may confer new side-effects and potentially interfere with adherence (730). However, DTG
regimens may be more durable in the long term. Substitutions should also be considered
carefully in the context of drug supply and the user’s choice (see Tables 4.2 and 4.3).

For people who are clinically or immunologically stable but have no documented viral load test
results, replacing TDF + 3TC (or FTC) + NNRTI with TDF + 3TC + DTG may place them at risk of
suboptimal therapy because of an inactive NRTI backbone in some instances. Dual resistance
to 3TC or FTC and TDF is common and is estimated to be present in about 60% of individuals
for whom NNRTI-based ART has failed (737).
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Viral load monitoring before substituting from TDF + 3TC (or FTC) + NNRTI to TDF + 3TC +
DTG is recommended as the preferred approach. If countries adopt this substitution in the

absence of viral load testing, closely monitoring population-level viral load levels and drug
resistance outcomes at the population level is encouraged.

Following the development of the updated WHO ARV drug recommendations in 2019, the
recent conclusions from the NADIA trial (129) were that DTG with two NRTIs highly effectively
suppresses viral loads up to 48 weeks, even among people many of whom have extensive NRTI
resistance and no predicted activity of the prescribed dual NRTI backbone and that tenofovir
can be maintained in second-line therapy without switching to AZT, with advantages for users
and programmes. These results are reassuring in settings with limited access to viral load tests
where transition to TLD might occur without a viral load test. This approach is also supported
by the recent WHO think-tank on ARV drug optimization (732), with experts voicing support for
transitioning to DTG-based ART without previous viral load if the person is established on ART.

Table 4.6 Consideration for transition to TLD among adults and
adolescents

Treatment transition scenario Preferred approach Comments

DTG for people living with HIV already using a first-line regimen

Switch to AZT + 3TC + DTG? | e Consideration may be given to retaining
TDF + 3TC given the advantages
of TDF over AZT and recent data
demonstrating that suppression of
viral loads can be achieved through
this approach (129). More data are

anticipated

Clinical or immunological failure
or viral load non-suppressed
(viral load >1000 copies/mL)

e Provide adherence support

Viral load suppressed (<1000
copies/mL)

Substitution to a TLD
regimen may be considered
in accordance with national
recommendations

o Substitution should be considered
in the context of drug supply and
patient choice. Substitution may
confer new side-effects and interfere
with adherence (130). However, DTG
regimens may be more durable in the
long term.

Clinically and immunologically
established on ART® and viral
load unknown

Give priority to viral

load testing if possible
or consider other
programmatic or clinical
indications for decision-
making, and substitution
to a TLD regimen may be
considered

e Lack of viral load should not be a
barrier to transition.

— Recent evidence is reassuring on the
effectiveness of DTG with inactive or
partly active NRTI backbone

— Important in settings with >10%
pretreatment NNRTI resistance

Established® on suboptimal first-
line ARV regimens

Switch to TLD

2 After adherence check and persistent detectable viral load.
bChapter 7 defines being established on ART.
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Research gaps

Research on using ART in the subpopulation of individuals with hepatitis B and C requiring
co-treatment is needed.

Future research is required on DTG-associated weight gain, stratified by baseline viral load
level, to better understand the pattern of fat deposition, on how people value the weight gain,
the geographical and population differences by differing dietary patterns and the long-term
clinical consequences of DTG-related weight gain.

Better understanding of the pharmacokinetics and appropriate dosing of DTG in neonates
is needed as well as data on the short- and long-term safety of DTG-based regimens.

More evidence is also required to assess the levels of suppression of viral loads in
programmatic settings when DTG or RAL-based ART regimens are used across populations in
first-line ART, the effectiveness of DTG when used in association with a compromised NRTI
backbone and the potential impact of polymorphic mutations on DTG efficacy (733).

Long-term information on suppression of viral loads among people using formulations
containing EFV 400 mg, especially among pregnant women and individuals requiring TB
co-treatment, particularly including rifampicin, are needed.

In addition, the pharmacokinetics and safety of alternative dosing of TAF when used during
TB co-treatment need to be better understood. Data are needed on pharmacokinetics and
appropriate dosing of TAF for children weighing less than 25 kg in the context of boosted
and unboosted regimens.

4.6.2 Second-line ART

Recommendations (2019)
Second-line ARV drug regimens?

e DTG in combination with an optimized nucleoside reverse-transcriptase
inhibitor backbone may be recommended as a preferred second-line regimen
for people living with HIV for whom non-DTG-based regimens are failing.

— Adults and adolescents® (conditional recommendation, moderate-certainty
evidence)

— Children with approved DTG dosing (conditional recommendation, low-certainty
evidence)

¢ Boosted protease inhibitors in combination with an optimized nucleoside
reverse-transcriptase inhibitor backbone are recommended as a preferred
second-line regimen for people living with HIV for whom DTG-based
regimens are failing (strong recommendation, moderate-certainty evidence).

2See Table 4.4 for ARV drug selection.
"See Box 4.7 on women and adolescent girls of childbearing potential using DTG.

Source: Update of recommendations on first- and second-line antiretroviral regimens (77).
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Background

WHO continues to promote optimization and sequencing from first-line to second-line regimens
to reduce toxicity and pill burden, ensure once-daily dosing, ensure minimal or no cross-class
resistance and with a preference for regimens that can be used across populations (134,135).
Several studies exploring various strategies for second-line ART have been conducted recently,
including those focusing on using ART classes other than Pls and NRTIs, NRTI-sparing regimens
and strategies for optimizing Pl doses (136,137).

The availability of new ARV drugs with potential lower toxicity and higher efficacy (such as
DTG) can impact the future recommendations on ART sequencing and the expectations about
clinical and societal treatment benefits (life expectancy and quality of life) and durability of
anti-HIV regimens.

The choice of NRTI backbone for second-line ART continues to be determined by which NRTI
was used in first-line ART — if ABC + 3TC or TDF + 3TC (or FTC) were used, AZT + 3TC should
be used in second-line ART and vice versa — with the goal of optimizing sequencing in the
context of lack of access to genotyping, with recent evidence showing that AZT is not better
than TDF in the context of the failure of a TLE regimen (729).

More robust second-line options are needed for children among whom rates of suppressed
viral loads on ART have been consistently lower than among adults, especially among children
younger than five years (98,138). Despite major advances in ARV drug development for adults,
treatment for children often relies on suboptimal drug regimens and formulations. Except for
LPV/r, co-formulated boosted Pls are still unavailable, and developing a coformulation of DRV/r
for children is a priority (139).

Access to viral load monitoring continues to be limited in many countries, and this presents
important challenges to timely switching to second-line regimens. Data on the use of ATV/r-,
DRV/r- and LPV/r + RAL-based regimens continue to be limited, as evidenced by the updated
systematic review.

Supporting evidence

DTG for adults and adolescents

The WHO 2018 interim guidelines recommended two NRTIs + DTG for people for whom a
first-line regimen has failed, with the note of caution on using DTG for women of childbearing
potential. The updated systematic review provided substantially more data on LPV/r-based
second-line ART compared with LPV/r + RAL, DRV/r and ATV/r-based regimens. High-certainty
evidence indicated that a DTG-based second-line regimen had better and faster suppression

of viral loads compared with an LPV/r-based regimen, low-certainty evidence indicated that it
was better than an LPV/r + RAL regimen and moderate-certainty evidence indicated that it was
better than a DRV/r-based regimen in terms of efficacy, based on the network meta-analysis.

Moderate- to high-certainty evidence indicated that a DTG-based second-line regimen would
lead to fewer discontinuations and treatment-related adverse effects than an LPV/r-based
regimen, and low- to very-low-certainty evidence indicated that it was comparable or better
than an LPV/r + RAL-based regimen. No direct comparisons were possible with a DRV/r-based
regimen because of lack of studies. Low- to moderate-certainty evidence indicated that DTG-
based second-line ART would have fewer nervous system and mental health adverse events,
and low-certainty evidence indicated a reduced or equivalent development of resistance in
second-line ART compared with Pls.
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DTG has other advantages compared with other second-line options, including lower cost,
better tolerability, less potential for drug—drug interactions and lower pill burden.

Experience with DTG in low- and middle-income countries as second-line therapy is very
limited compared with LPV/r and other boosted Pls, with more than 60% of people living with
HIV in low- and middle-income countries receiving an LPV/r-based second-line regimen. There
are also concerns about complexity related to the need to double-dose DTG in the presence
of rifampicin, as for first-line therapy.

DTG in pregnancy as second-line ART has not been separately evaluated, but the review of
safety and tolerability of DTG use in pregnancy has been detailed in the updated systematic
review for first-line regimens.

All PIs have known side-effects (see section 4.8). A systematic review found evidence that

Pl use in pregnancy, especially LPV/r, is associated with more negative pregnancy outcomes,
including preterm or very preterm birth and small or very small for gestational age compared
with DTG or EFV. An increase in dose in late pregnancy may be needed for ATV/r and

LPVIr, since a decline in drug levels is observed, but this may be associated with decreased
tolerability. Although adverse pregnancy outcomes may be increased with Pls compared with
EFV or DTG, the available data showed similar rates of stillbirth, miscarriage, low or very low
birth weight, small or very small for gestational age and birth defects when comparing ATV,
DRV/r and LPV/r within the PI class.

The interactions between LPV and rifampicin are well known, with reduced levels of LPV
during TB co-treatment. A recent study of LPV/r super-boosting (to achieve a 1:1 ratio rather
than the standard 4:1) among young children living with HIV receiving rifampicin-containing
TB treatment compared with LPV/r without rifampicin found that, although LPV exposure
was non-inferior, acceptability was poor (740). Other studies of double-dosing standard LPV/r
regimens (as opposed to super-boosting) during TB co-treatment among young children

have also shown this combination to be effective and well tolerated (747,142). A study of

the pharmacokinetics and safety of adjusted DRV/r with rifampicin was stopped because of
hepatotoxicity after 17 of the planned 28 people living with HIV enrolled and started treatment
(143). Pharmacokinetic studies of a combination of ATV and rifampicin have shown decreased
ATV levels, and this combination is not recommended. Studies with rifapentine and Pls are
not available (144).

Limited evidence from a recent clinical trial (729) supports using DTG in combination with TDF
and 3TC as second-line ART for people for whom TDF + 3TC (or FTC) + EFV is failing as a first-
line regimen. The use of DTG in combination with an optimized NRTI backbone is preferable
and recommended as good practice: AZT + 3TC should be used as the NRTI backbone in

a second-line regimen if ABC + 3TC or TDF + 3TC (or FTC) was used in the failing first-line
regimen and vice versa (see Table 4.7 and Box 4.3). WHO continues to monitor emerging
evidence in relation to retaining TDF + 3TC when transitioning to second-line regimens.

After the recommendations for second-line ART were updated in 2019, a multicountry
prospective study (745) (THILAO-ANRS-12269) followed up adults with known treatment
failure to a boosted Pl regimen, with nine adherence interventions and reported outcomes

at 64 weeks. Of 198 participants, 6 died before the study period ended, with 130 achieving
suppression of viral loads (67%) and continuing with second-line ART and 63 (33%) switching
to a third-line regimen at week 16. The study reinforces the need for adherence counselling and
the need to transition to third-line regimens in a timely manner, noting that lack of availability
of genotypic resistance testing should not be a barrier to transitioning to third-line ART.
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DTG in second-line regimens for children and infants

Since 2016, the Paediatric Antiretroviral Drug Optimization group has endorsed the rapid
introduction of INSTIs for infants and children, with a preference for DTG over RAL. The group
has also supported using DTG in first- and second-line ART and promoted the extrapolation

of efficacy data from trials involving adults when direct comparative evidence is not available
for children (98). Although using DTG as second-line ART for children was still being evaluated,
based on extrapolation from data for adults, the 2018 Guideline Development Group agreed
that DTG in combination with an optimized backbone regimen may be recommended as a
preferred second-line regimen for all children for whom an approved DTG dosing is available
and that routine clinical monitoring for toxicity should be ensured when this recommendation
is implemented.

Most recently, an international multicentre randomized non-inferiority trial evaluating

DTG + two NRTIs versus the standard of care for children starting first- or second-line ART
demonstrated the superiority of DTG-based regimens over the standard of care (99). A total
of 707 children weighing at least 14 kg were enrolled in South Africa, Thailand, Uganda,
Zimbabwe and Europe: 311 children started first-line ART (92% EFV among the standard

of care) and 396 second-line ART (72% LPV/r and 25% ATV/r among the standard of care).
After 96 weeks of follow-up, 14% of the DTG arm and 22% of the standard-of-care arm had
experienced clinical or virological failure, a statistically significant difference of 8 percentage
points. There was no difference in serious adverse events, but the children in the standard-of-
care arm were more likely to need to modify their treatment regimen as a result of an adverse
event. DTG-based ART was superior to standard-of-care ART based on treatment failure by
96 weeks among children and adolescents starting first- or second-line ART. Overall, these
results support the 2018 WHO guideline recommendations and support full harmonization with
adult treatment programmes. Given these findings, WHO will consider the need to revise the
strength of the recommendation in the near future.

For children for whom DTG is not available, boosted PI- and RAL-based regimens
continue to be preferred for children for whom an NNRTI- or Pl-based first-line regimen
is failing, respectively (3).

In March 2021, the WHO-convened Paediatric ARV Working Group was asked to carefully
consider the benefits and risks related to a programmatic transition to DTG-based regimens
for children established on first- and second-line ART (if older than four weeks and weighing
at least 3 kg), acknowledging the current evidence gaps and anticipated benefits for children
living with HIV and for HIV programmes. The Working Group noted the anticipated individual
(palatability, potency, ease of administration, once-daily administration and drug—drug
interaction profile) and programmatic (cost, simplification and consolidation of demand and
procurement) benefits of a programmatic transition to DTG-based regimens for infants and
children who are established on first-line ART (if older than four weeks and weighing at least
3 kg). The Working Group also acknowledge the lack of direct evidence supporting use of
DTG-based regimens with partly active NRTI backbone (some level of resistance to one or both
NRTIs) for infants and children weighing less than 20 kg. However, programmatic experience
(127,128) shows good suppression of viral loads among children established on ART weighing
more than 20 kg transitioning to DTG-based regimens, and recent randomized controlled
data for adults (729) supports using DTG-based regimens for people with partly active

NRTI backbone.

The Paediatric ARV Working Group offered considerations for both first- and second-line
regimens, which are described below and included in the consideration for first-line ART.
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As a result, the Paediatric ARV Working Group encourages rapid transition to DTG-based
regimens for all infants and children (older than four weeks and weighing at least 3 kg)
established on second-line ART regardless of their current regimen. The timing of transition
to a DTG-based regimen for these infants and children should account for:

o the availability and anticipated supply of DTG dispersible tablets and, in case of inadequate
supplies to provide DTG to all children, the need to give priority to the children who most
need DTG (once the first- and second-line need has been addressed):

— children receiving NNRTI-based regimens;
— children who need to start TB treatment;

— children receiving LPV/r solid formulations, especially if they continue to present challenges
in administration and/or challenges with attaining optimal viral load suppression;

e viral load testing should not be considered a precondition to undertaking programmatic or
individual transition to DTG-based regimens: although viral load monitoring remains a good
practice to deliver appropriate care to children living with HIV, infants and children should
not have their transition to DTG delayed because of lack of documented viral load; and

o for children receiving RAL-based regimens, viral load testing should be undertaken before
transitioning to DTG.

Table 4.7 Preferred and alternative second-line ART regimens for
adults, adolescents, children and infants

Population Failing first-line regimen Preferred second-line Alternative second-line
regimen regimens
Adults and TDF® + 3TC (or FTC) + DTG | AZT+ 3TC + ATV/r (or LPV/r) | AZT + 3TC + DRV/r¢
adolescents® | rnr | 37 (or FTC)+ EFV | AZT +3TC + DTGE AZT + 3TC + ATVIr (or LPVIr
(or NVP) or DRV/r)¢
AZT + 3TC +EFV (or NVP) TDF® + 3TC (or FTC) + DTG | TDF® + 3TC (or FTC) + ATVI/r
(or LPV/r or DRV/r )¢
Children and | ABC + 3TC + DTG® AZT+ 3TC + LPV/r (or ATV/ AZT +3TC + DRV/r¢
infants rf)

ABC (or AZT) +3TC + LPV/r | AZT (or ABC) + 3TC + DTG® | AZT (or ABC) +3TC + RAL

ABC (or AZT) + 3TC + EFV AZT (or ABC) + 3TC + DTG® AZT (or ABC) +3TC + LPV/r
(or ATV/r

AZT + 3TC + NVP ABC + 3TC + DTG® ABC + 3TC + LPV/r (or ATV/rf)

2Sequencing if a Pl is used in first-line ART: TDF + 3TC (or FTC) + ATV/r (or LPV/r, or DRV/r, depending on programmatic
considerations) in first-line ART should be sequenced to AZT + 3TC + DTG in second-line ART.

See Box 4.3.

¢TAF can be used as an alternative NRTI for children and in special situations for adults (see section on TAF in first-line
ART).

dRAL + LPV/r can be used as an alternative second-line regimen for adults and adolescents.

¢As of July 2021, the United States Food and Drug Administration and the European Medicines Agency have approved
DTG for infants and children older than four weeks and weighing at least 3 kg.

fATV/r can be used as an alternative to LPV/r for children older than three months, but the limited availability of suitable
formulations for children younger than six years, the lack of a fixed-dose formulation and the need for separate
administration of the RTV booster should be considered when choosing this regimen.

9DRV/r should not be used for children younger than three years and should be combined with appropriate dosing of
RTV (see the annexes).
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Table 4.8 outlines situations in which using genotypic resistance testing may be considered.

Table 4.8 Summary of sequencing options for first-line, second-line
and third-line ART regimens and preferred and alternative first-line
regimens for adults, adolescents and children

Populations

Adults and
adolescents

First-line regimen
Two NRTIs + DTG

Second-line regimen

Two NRTIs + ATV/r (or
LPV/r)

Third-line regimen
DRV/r* + 1-2 NRTIs + DTG®

Optimize the regimen using a genotype
profile (if LPV is used in second-line ART)

Two NRTIs + DRV/r

Optimize the regimen using a genotype
profile

Two NRTIs + EFV

Two NRTIs + DTG

Two NRTIs + (ATV/r, DRV/r or LPV/r) + DTGP

Children Two NRTIs + DTG

Two NRTIs + LPV/r (or
ATV/re)

DRV/rd + 1-2 NRTIs + DTG"®

Optimize the regimen using a genotype
profile for children younger than three
years

Two NRTIs + LPV/r

Two NRTIs + DTG

DRV/rd + 1-2 NRTIs + DTG"®

Optimize the regimen using a genotype
profile for children younger than three
years

Two NRTIs + NNRTI

Two NRTIs + DTG

Two NRTIs + (ATV/r, LPV/r or DRV/r) +

DTG®

2600/100 mg twice daily.
50 mg twice daily.
<Boosted PI.

4DRV cannot be used for children younger than three years.
¢For age and weight groups with approved DTG dosing (<20 kg).

Rationale for the recommendation

The Guideline Development Group considered the costs, cost—effectiveness, acceptability,
feasibility and equity and concluded that a DTG-based regimen is equitable, acceptable,
feasible and a cost-effective option (77,79).
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Box 4.3. Using TDF + 3TC + DTG in second-line ART following
failure of TDF + 3TC (or FTC) + EFV: HIV drug resistance
considerations

Using DTG in combination with an optimized NRTI backbone is preferable and
recommended as good practice (AZT + 3TC should be used as the NRTI backbone in a
second-line regimen if TDF + 3TC (or FTC) was used in the failing first-line regimen and
vice versa). Although using TDF + 3TC (or FTC) + DTG in second-line ART following the
failure of TDF + 3TC (or FTC) + EFV may have programmatic advantages, it also raises
concerns about the potential use of a suboptimal therapy. Viral resistance to TDF and
3TC is common among people for whom NNRTI-based ART is failing; up to two thirds
of individuals have viral resistance to TDF, and the vast majority have resistance to

3TC (85).

There is currently limited evidence on the efficacy of DTG in combination with an
NRTI backbone whose activity is compromised by the presence of major NRTI
resistance-associated mutations; DTG in combination with an optimized backbone
is therefore recommended.

In the DAWNING study, people were switched from NNRTI- to DTG-based ART with at
least one active NRTI predicted by genotypic resistance testing. Although DTG seems
to be effective with at least one active NRTI for people for whom NNRTI-based ART

is failing, a retrospective analysis suggests that selecting NRTI backbone sequencing
according to WHO guidelines achieved modest but significantly greater suppression
of viral loads (98).

Further, DTG has not been directly evaluated in combination with an NRTI backbone
that is predicted to be inactive by genotypic resistance testing, but the findings from
DTG monotherapy studies have demonstrated unacceptable rates of virological failure
with accumulation of INSTI mutations among the failures (707,108).

Overall, insufficient evidence supports using DTG in combination with TDF and 3TC as
second-line ART for people for whom TDF + 3TC (or FTC) + EFV is failing as a first-line
regimen. More data are needed on the efficacy of DTG among people with resistance
to 3TC and TDF (709). Population-level surveys of HIV drug resistance are needed in
countries transitioning to DTG to monitor emerging resistance to this drug.

Since 2019, more studies have become available examining the issue of transition to
DTG-based regimens. The NADIA trial of second-line ART in seven sites in sub-Saharan
Africa investigated whether second-line ART with DTG was non-inferior to once-daily
RTV-boosted DRV (800 mg/100 mg) and whether TDF + 3TC was non-inferior to AZT
+ 3TC (115). At baseline among 464 participants, 50% had the K65R drug resistance
mutation and 87% had M184V. Of the participants, 58% had intermediate-high level
resistance to TDF and 92% had resistance to 3TC. The 48-week viral load was <400
copies/mL for 90.2% in the DTG group and 91.7% in the DRV/r group, confirming the
indicated non-inferiority of DTG. The proportion with confirmed viral rebound >1000
copies/mL was about 6% in each group, with no difference between groups (P =
0.90). Four participants with viral rebound in the DTG group had major DTG resistance
mutations associated with intermediate or high-level resistance. The conclusions from
the NADIA trial were that DTG with two NRTIs highly effectively suppresses viral loads
to 48 weeks, even in a population in which many have extensive NRTI resistance and no
predicted activity in prescribed NRTIs and that tenofovir can be maintained in second-
line therapy without switching to AZT, with advantages for users and programmes.
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Research gaps

Further evidence is needed to inform the routine use of TDF + 3TC + DTG in second-line
regimens following the failure of TDF + 3TC (or FTC) + EFV, including more data on the efficacy
of DTG among people with resistance to 3TC and TDF (709).

Population-level surveys of HIV drug resistance are needed in countries transitioning to DTG to
monitor emerging resistance to this drug.

Additional research is also required to better understand the choice and sequencing strategies
in second- and third-line ART, especially for children and adolescents. Ongoing studies
comparing the use of DTG and other INSTIs combined with other ARV drug classes will provide
more data on appropriate second-line regimens, including NRTI-sparing and NRTI-limiting
approaches.

Residual NRTI activity of TDF, 3TC and FTC, or reduced viral fitness, is likely in the presence of
certain resistance mutations and could provide some protection against the selection of DTG
resistance, but no clinical trials or observational studies have assessed their impact among
people receiving the above-mentioned regimen.

4.6.3 Third-line ART

Background

WHO continues to monitor the available evidence on third-line ART. In 2010, WHO made
recommendations on third-line ART in a context of limited evidence to guide treatment of
people for whom second-line therapy is failing (747). Although there were few studies with
newer agents, cohort data showed high mortality among people for whom second-line ART
had failed (748). Salvage regimens were recommended with new drugs such as DRV/r, ETV
and RAL with or without previously used ARV drugs that potentially maintained residual
antiviral activity, especially from the NRTI class (746,149,150). These recommendations were
maintained in 2013 based on additional trial data (757-154), but the need for more clinical and
implementation research to guide the establishment of strategies and public health policies on
third-line ART was emphasized (7155).

4.17 Recommendations (2013)

¢ National programmes should develop policies for third-line ART (condlitional
recommendation, low-certainty evidence).

¢ Third-line regimens should include new drugs with minimal risk of cross-
resistance to previously used regimens, such as INSTIs and second-
generation NNRTIs and PlIs (conditional recommendation, low-certainty evidence).

¢ People receiving a failing second-line regimen with no new ARV drug options
should continue with a tolerated regimen (conditional recommendation, very
low-certainty evidence).

Source: Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection:
recommendations for a public health approach (155).
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Rationale and supporting evidence

Recent data from several randomized controlled trials and observational cohorts are available
for DRV/r-, ETV-, DTG- and RAL-containing regimens for treatment-experienced adults; many
of these ARV drugs were effective in prospective studies among children and adolescents,
but most studies have been conducted in middle- to high-income settings (156—164). Taken
together, the data support the efficacy of new agents such as INSTIs, second-generation Pls
and NNRTIs for people for whom the current second-line ART regimens have failed. However,
multiple resistance to NRTI agents with reduced antiviral efficacy is common among ART-
experienced people for whom first- and second-line regimens have already failed, and there
is some uncertainty about whether maintaining or recycling previously used NRTIs provides
clinical benefit, through viral fitness reduction and/or in vitro susceptibility enhancement
caused by some mutations, combined with some residual antiviral activity of these drugs
(129,165). Further, since NRTI agents are often associated with cumulative toxicity, maintaining
them in third-line ART may not be optimal and may involve increased pill burden and risk of
drug—drug interactions. Avoiding NRTIs in third-line regimens is now more feasible because
of the increasing availability of new ARV drug classes with different resistance profiles.

A systematic review and network meta-analysis was undertaken to determine whether
NRTI-sparing new regimens (regimens that do not include NRTIs and that contain new drugs
with a minimal risk of cross-resistance to previously used regimens) are comparable to NRTI-
containing new regimens for the people for whom first- and second-line ART have failed.

The pairwise meta-analysis showed that NRTI-sparing and NRTI-containing regimens were
comparable in suppressing viral loads. For other outcomes, the data suggest that NRTI-
sparing regimens may have better tolerability but that further evidence with highly treatment-
experienced people is needed (766).

More recently, the ACTG A5288 trial, a Phase 4, third-line ART study, found that regimens
containing DRV/r + RAL were effective at achieving suppression of viral loads for those
who demonstrated pre-existing LPV/r resistance in third-line ART. The study also showed
how genotyping can help guide decisions to ensure that people receiving third-line ART
can suppress viral loads (767).
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Table 4.9 Summary of sequencing options for first-line, second-line
and third-line ART regimens and preferred and alternative first-
line regimens for adults, adolescents and children

Populations  First-line regimen Second-line regimen Third-line regimen

Adults and | Two NRTIs + DTG Two NRTIs + ATV/r (or | DRV/r® + 1-2 NRTIs + DTG®

adolescents LPVIT) Optimize the regimen using a genotype

profile (if LPV is used in second-line ART)

Two NRTIs + DRV/r Optimize the regimen using a genotype

profile
Two NRTIs + EFV Two NRTIs + DTG Two NRTIs + (ATV/r, DRV/r or LPV/r) + DTGP
Children Two NRTIs + DTG Two NRTIs + LPV/r (or | DRV/r¢ + 1-2 NRTls + DTG¢
ATVIr) Optimize the regimen using a genotype
profile for children younger than three
years
Two NRTIs + LPV/r | Two NRTIs + DTG DRV/rc + 1-2 NRTIs + DTG®
Optimize the regimen using a genotype
profile for children younger than three
years
Two NRTIs + NNRTI | Two NRTIs + DTG Two NRTIs + (ATV/r, LPV/r or DRV/r)+ DTG

2600/100 mg twice daily

50 mg twice daily.

¢DRV cannot be used for children younger than three years.
dFor children older than 4 weeks and weighing at least 3 kg.

Implementation considerations

WHO estimates that less than 1% of the people taking ART globally are using third-line
regimens, but the demand for third-line regimens will increase as access to viral load
monitoring and use of first- and second-line ART continue to expand (768). Third-line drugs
generally cost more than first- and second-line regimens, which may limit the adoption of
third-line regimens in many countries with limited resources. Although developing a policy
on access to third-line ART is desirable, it should not compromise access to first- and
second-line ART.

Consideration of sequencing options after first-line and second-line
regimens fail

Among individuals for whom a NNRTI-based first-line regimen and DTG-based ART in second-
line ART have failed, Pl-based ART is an option to consider if they need third-line ART. In this
case, the choice of PI (ATV/r, DRV/r or LPV/r) is based on cost, availability and convenience.
Among individuals for whom a DTG-based first-line regimen and an ATV/r (or LPV/r) second-
line regimen have failed, DRV/r (600 mg/100 mg twice daily) in combination with two NRTIs
with the possible addition of DTG (50 mg twice daily) is a suitable option for third-line ART
(see Table 4.8). If possible and feasible, countries can perform genotyping to identify optimal
regimen selection for third-line ART, including the NRTI backbone.



146

Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring

Special considerations for children, adolescents and pregnant women

There have been few studies on the use of many newer ARV drugs as part of third-

line regimens for children and adolescents and during pregnancy and breastfeeding;
Pharmacokinetic and safety data are especially lacking. As a result, strategies that balance
the benefits and risks need to be explored when second-line ART fails.

Given the limited data available, DRV and DTG are recommended for use in third-line
regimens for children (769). There is uncertainty about whether these drugs should be used in
combination or as part of a standard NRTI-backbone regimen. DRV cannot be used for children
younger than three years and is provided as a single drug only to selected countries through a
donation programme (769). RAL provides an alternative option for children for whom Pl-based
second-line ART has failed and should be considered when DTG cannot be used.

Children for whom a second-line regimen is failing with no new ARV drug options should
continue with a tolerated regimen, similar to adults. If ART is stopped, attention should be
paid to preventing opportunistic infections, relieving symptoms and managing pain.

There are limited data on using newer third-line drugs for women who are pregnant
or breastfeeding.

Research gaps

Further research is needed to guide third-line ART strategies for resource-limited settings.
Priorities include monitoring critical outcomes for people taking second-line ART, developing
heat-stable formulations of DRV/r and evaluating the pharmacokinetics, safety and efficacy
of new drugs not yet studied for children, adolescents and pregnant women.
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4.7 Monitoring the response to ART

Recommendations for treatment monitoring (2013, 2016 and 2021)

Preferred monitoring approach

Viral load is recommended as the preferred monitoring approach to diagnose
and confirm treatment failure? (strong recommendation, low-certainty evidence).

Point-of-care viral load testing may be used to monitor treatment among
people living with HIV receiving ART" (conditional recommendation, moderate-
certainty evidence).

Timing of treatment monitoring

Routine viral load monitoring can be carried out by six months, at 12 months
and then every 12 months thereafter if the person is established on ART to
synchronize with routine monitoring and evaluation reporting (conditional
recommendation, very-low-certainty evidence).

See Fig. 4.2 for an updated treatment monitoring algorithm.

Role of CD4 cell count monitoring

In settings in which routine viral load monitoring is available, CD4 cell count*
monitoring can be stopped for individuals who are established on ART!
(conditional recommendation, low-certainty evidence).

In settings where viral load is not routinely available

If viral load testing is not routinely available, CD4 count and clinical
monitoring should be used to diagnose treatment failure (strong
recommendation, moderate-certainty evidence).

Use of dried blood spot specimens

Dried blood spot specimens using venous or capillary whole blood can be used
to determine HIV viral load. A threshold of 1000 copies/mL can be used to
determine virological failure when using dried blood spot samples, as defined
for testing in plasma? (conditional recommendation, low-certainty evidence).

2Plasma specimens are preferred for viral load testing. Dried blood spot specimens are recommended in settings in
which logistical, infrastructural or operational barriers prevent routine viral load monitoring using plasma specimens.

bSee section 4.7.2 on using point-of-care viral load testing.

The timing and use of CD4 remains the same as in the 2016 WHO consolidated guidelines (3).

dBeing established on ART includes suppressed viral loads (see section 7.3).

Sources: Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection:
recommendations for a public health approach (155); Consolidated guidelines on the use of antiretroviral drugs

for treating and preventing HIV infection: recommendations for a public health approach — second edition (3); and
Guidelines: updated recommendations on HIV prevention, infant diagnosis, antiretroviral initiation and monitoring (62).
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Fig. 4.2 Treatment monitoring algorithm updated in 2021

Routine viral load monitoring
for early detection of treatment failure:
obtain and review result by 6 months after
ART initiation, 12 months after ART initiation

and yearly thereafter

Undetectable Viral load >50 to Viral load >1000

(=50 copies/ml) <1000 copies/ml copies/ml LG

regimen, switch to
appropriate regimen®®

Maintain ARV Provide enhanced adherence counselling;
drug regimen repeat viral load testing after 3 months¢

Undetectable Viral load >50 to Viral load >1000

(<50 copies/ml) <1000 copies/ml copies/ml

Maintain ARV Maintain ARV drug regimen,
drug regimen but continue enhanced
adherence counselling and
repeat viral load testing after
3 months?

Switch to
appropriate regimen

Adherence counselling should be provided at all visits to ensure that viral suppression is
maintained or given priority throughout care

2Switch after a single elevated viral load should be considered.

A second viral load may be considered before regimen switch if DTG-based regimens are unavailable and the results of a viral load
test can be returned and acted on rapidly.

¢Conduct same-day testing using point-of-care viral load testing for a repeat viral load test, where available, to expedite the return
of results. If not available, viral load specimens and results for a repeat viral load test should be given priority across the laboratory
referral process (including specimen collection, testing and return of results). See subsection 4.7.2 on point-of-care viral load testing.

dConsider switching ART for those receiving NNRTI-based regimens based on clinical considerations and address any adherence concerns.
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4.1.1 Monitoring after initiating ART

Clinical assessment and diagnostic tests play a key role in assessing individuals following a
positive HIV diagnosis to assess for toxicity, coinfections, noncommunicable diseases and other
comorbidities that may affect treatment response. Table 4.10 summarizes the recommended
laboratory tests for screening and monitoring and approaches to screen for coinfections and
noncommunicable diseases.

Table 4.10 Recommended tests for HIV screening and monitoring
approaches for coinfections and noncommunicable diseases

Phase of HIV Recommended Desirable

management

Receiving HIV viral load test by six months and 12 Serum creatinine and estimated glomerular

ART months after initiating ART and every 12 filtration rate for TDF
months thereafter Pregnancy test for women with childbearing
CD4 cell count every six months until potential not receiving family planning and
established on ART receiving DTG or EFV 400 mg

Suspected Serum creatinine and estimated HBV (hepatitis B serum antigen) serology"<

treatment glomerular filtration rate for TDF? (before switching ART regimen if this testing

failure Pregnancy test for women with was not done or if the result was negative at
childbearing potential not receiving family baseline and the person was not vaccinated

planning and receiving DTG or EFV 400 mg | thereafter)

2Consider assessing for the presence of noncommunicable diseases that can influence ART management, such
as hypertension and other cardiovascular diseases, diabetes and TB according to the WHO Package of Essential
Noncommunicable Disease Interventions (PEN), Mental Health Gap Action Programme (mhGAP) or national standard
protocols (see Chapter 6). Monitoring may include a range of tests, including serum creatinine and estimated
glomerular filtration rate, serum phosphate and urine dipsticks for proteinuria and glycosuria.

b|f feasible, hepatitis B serum antigen testing should be performed at baseline to identify people with HIV and HBV
coinfection who should therefore initiate TDF-containing ART.

For people coinfected with HIV and HBV who are already using TDF-containing regimens and develop ART failure, this
NRTI should be maintained regardless of the selected second-line regimen.

4.1.2 Treatment monitoring of ART

Background

Monitoring people on ART is important to ensure successful treatment, identify adherence
problems and determine whether ART regimens should be switched in case of treatment
failure. Compared with clinical or immunological monitoring, viral load testing provides an
early and more accurate indication of treatment failure and the need to switch from first-line
to second-line drugs, reducing the accumulation of drug resistance mutations and improving
clinical outcomes (770). Measuring viral load also helps to discriminate between treatment
failure and non-adherence, following enhanced adherence support. Further, viral load testing
gives clients a measure of understanding, control and motivation to adhere to treatment and
understand their HIV infection.
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Table 4.11 WHO definitions of clinical, immunological and
virological failure for the decision to switch ART regimens

Failure

Definition

Comments

Clinical failure

Adults and adolescents

New or recurrent clinical event indicating
severe immunodeficiency (WHO clinical stage
4 condition?) after six months of effective
treatment

Children

New or recurrent clinical event indicating
advanced or severe immunodeficiency (WHO
clinical stage 3 and 4 clinical condition except
for TB) after six months of effective treatment

The condition must be differentiated
from immune reconstitution
inflammatory syndrome occurring after
initiating ART

For adults, certain WHO clinical stage
3 conditions (pulmonary TB and severe
bacterial infections) may also indicate
treatment failure?

Immunological
failure

Adults and adolescents

CD4 count at 250 cells/mm? following clinical
failure®

or

Persistent CD4 cell count below 100 cells/mm?

Immunological

Children

Without concomitant or recent
infection to cause a transient decline in
the CD4 cell count

Current WHO clinical and
immunological criteria have low
sensitivity and positive predictive
value for identifying individuals with

three months apart, with adherence support
following the first viral load test. ART switch
after first viral load >1,000 copies/mL for
those receiving NNRTI-based regimens

failure Younger than five years virological failure. There is currently
Persistent CD4 cell count below 200 cells/mm?* | no proposed alternative definition of
Older than five years treatment failure and no validated
Persistent CD4 cell count below 100 cells/mm? | alternative definition of immunological
failure
Virological Viral load above 1000 copies/mL based on An individual must be taking ART
failure two consecutive viral load measurements for six months before it can be

determined that a regimen has failed

Individuals with viral load > 50 to

< 1000 copies, maintain ARV regimen,
enhance adherence counselling and
repeat viral load testing after three
months. Consider switch after second
viral load > 50 to < 1000 copies/mL

if people are on NNRTI-based ART

2See Chapter 5 and the list of clinical conditions associated with advanced or severe HIV disease associated with
immunodeficiency in the 2016 WHO Consolidated HIV guidelines (3).

"Previous guidelines defined immunological failure based on a fall from baseline, which is no longer applicable in the
context of CD4-independent treatment initiation. The option of CD4 cell count at 250 cells/mm? following clinical

failure is based on an analysis of data from Uganda and Zimbabwe (177).

Viral load testing has been strongly recommended as the preferred approach to monitor

treatment among people living with HIV since 2016. A treatment monitoring algorithm was
developed to support the identification of people who need to switch to second-line ART if
drug resistance is suspected (3).
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Since the 2016 viral load algorithm was developed, ART programmes in low- and middle-
income countries have undergone changes that have altered the clinical ART context
considerably. Two key programmatic shifts include rapid ART initiation (including on the same
day as the diagnosis of HIV) and transition from first-line ART regimens containing NNRTIs,
primarily EFV to DTG, an INSTI that has so far exhibited a very high barrier to drug resistance
(77,172). In addition, pretreatment drug resistance to NNRTI-based regimens has increased over
the years (85).

Four key considerations were reviewed to support algorithm changes:
e the timing of the first viral load test;
e the timing of the repeat viral load test after elevated viral load;

e immediately (based on a single viral load test) switching ART for those receiving
NNRTI-based regimens; and

o treatment failure threshold.

Rationale and supporting evidence

Timing of the first viral load test

Earlier initial viral load testing was considered because of concerns about high levels of
pretreatment NNRTI drug resistance among people initiating NNRTI-based ART. A first viral
load test taken one or three months after initiating ART may support more rapid identification
of poor adherence and/or potential pretreatment drug resistance that may negatively affect the
response to treatment compared with the currently suggested first viral load test at six months
after ART initiation. However, an earlier first viral load test could lead to unnecessary switching
to second-line regimens.

In a pooled analysis (773) of non-pregnant adults including six studies (174-179) of people who
had received ART for one month, 70% of those receiving DTG-based regimens had suppressed
viral loads at <50 copies/mL versus only 20% of those receiving EFV-based regimens. After
three months, 87% of those receiving DTG-based regimens and 63% of those receiving
EFV-based regimens had suppressed viral loads. After six months, the regimens had few
differences in overall suppression to <50 copies/mL. For children, data from randomized trials
and observational studies suggest that infants and children may take longer than adults to
have suppressed viral loads. For example, the ARROW trial showed that only 40% and 57% of
children receiving LPV/r-based regimens were suppressed to <400 copies/mL at one and three
months (respectively) after initiating ART with NNRTI-based therapy versus 94% by six months
(180). In the IMPAACT P1060 study, 81% of children achieved suppression to <50 copies/mL
by six months if they started LPV/r-based ART but only 59% for NVP-based ART (781).

Early suppression of viral loads was significantly decreased among people with baseline viral
loads exceeding 100 000 copies/mL, with low rates of suppression of viral loads at month one
even among people receiving DTG-based regimens (773). Similarly, children with viral loads
exceeding 100 000 copies/mL had poor suppression rates one and three months after
initiating ART.

Detecting treatment failure resulting from pretreatment drug resistance earlier would be
beneficial, especially for individuals starting NNRTI-based regimens. However, balancing this
with potential overestimation of treatment failure if viral load is tested too early and results in
subsequent unnecessary therapy switches is critical. The 2016 treatment monitoring algorithm
suggests that the first viral load test be performed six months after initiating ART; however,
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experience has shown that for many people living with HIV, sample collection, testing and
result delivery occur beyond that time period. The updated treatment monitoring algorithm
therefore encourages the first viral load result to be more urgently available and reviewed
by six months after initiating ART.

Timing of repeat viral load test after an elevated viral load

The current viral load algorithm suggests a second viral load test 3—6 months after the initial
elevated (>1000 copies/mL) viral load. A literature review found that the 3—6 months has been
considered to lack clarity so that the timing of the repeat viral load test was inconsistently
implemented and there are substantial delays in conducting repeat testing (773). Multiple
factors contributed to the prolonged time to repeat testing, including delayed specimen
transport, delayed testing at the laboratory levels, issues with returning the results from the
laboratory, barriers in returning the results at the facility level and patient factors that prevent
them from returning for counselling and/or repeat viral load testing.

A defined and more precise time for the repeat viral load test may create more consistency
and adherence and emphasize the importance of timely repeat viral load testing. Further, a
repeat viral load test earlier than six months could minimize the further accumulation of drug
resistance, especially for those receiving NNRTI-based regimens, and could minimize potential
onward transmission. However, a viral load test one month after an elevated viral load result
could overestimate treatment failure and cause unnecessary switches off treatment when
people may require more time to achieve suppressed viral loads after adherence interventions.
Performing the second viral load test earlier, three months after elevated viral load, may
therefore support more rapid clinical action and prevent possible further selection of drug
resistance and onward transmission of drug-resistant virus.

In addition, considering the use of point-of-care viral load testing for the repeat viral load
test is encouraged to enable more rapid turnaround of test results and clinical action
(see section 4.7.2).

Immediately (based on a single viral load test) switching ART for those receiving
NNRTI-based regimens

A regimen switch after a single elevated viral load was only considered for NNRTI-based
regimens and not for DTG- or Pl-based regimens.

Resistance to NNRTIs among people for whom NNRTI-based ART has failed is high in low-
and middle-income countries. The findings from nine national surveys of acquired drug
resistance among adults measured after a single elevated viral load result showed that the
prevalence of acquired drug resistance to NNRTIs ranged from 50% in Eswatini to 97% in
Uganda at 12 months after initiating ART; the prevalence of acquired resistance to NNRTIs
ranged from 71% in Nicaragua to 92% in Senegal 48 months or later after initiating ART (85).
Two studies reviewed drug resistance levels among adults living with HIV receiving TDF + 3TC
or FTC + EFV regimens in several low- and middle-income countries (782,183). In treatment
cohorts from 1998 to 2015 of adults receiving regimens containing TDF, 3TC or FTC and EFV or
NVP, the prevalence of NNRTI mutations at failure ranged from 42% in eastern Africa to 82%
in western and central Africa (182). Southern Africa had a mid-range of 59% NNRTI resistance
(183). Further, children and adolescents receiving NNRTI-based regimens have high levels of
drug resistance (85).

A systematic review and meta-analysis (184) found that 46% of the people receiving NNRTI-
based first-line ART resuppressed at the next viral load test, indicating that many of those with



Antiretroviral therapy

elevated viral loads may have had poor adherence. The proportion resuppressing was lower
among children (31%) and adolescents (40%) than among adults (50%). Further, in several
values and preferences surveys, both adolescents and adults living with HIV noted that they
would prefer time to achieve suppression of viral loads (62).

Cost—effectiveness modelling suggests that switching adults from NNRTI-based ART to
second-line ART after a single elevated viral load result (>1000 copies/mL) has health benefits
and reduces HIV transmission and mortality, especially for those with drug resistance (785,186).
Switching after a single elevated viral load is cost-effective based on a cost—effectiveness
threshold of US$ 500 per DALY averted.

In summary, the available evidence suggests that 40-97% of the people in low- and middle-
income countries receiving NNRTI-based ART regimens with a single elevated viral load have
drug resistance and would benefit from immediately switching to second-line ART. Further,
despite WHO recommendations, few people complete the viral load cascade (adherence
counselling and repeat viral load testing) for those with a first elevated viral load result,

with the available evidence suggesting that fewer than 25% receive a repeat viral load test
(187,188). Switching ART more quickly for those receiving NNRTI-based regimens would result
in less risk of further selection of drug resistance and less risk of onward transmission, and
this is critically important, especially for pregnant and breastfeeding women. Clinical support
would be necessary to ensure more rapid switching to second-line ART.

Nevertheless, some people have a high viral load because of medication adherence challenges,
and support should be provided to investigate and address these issues. Emphasizing
adherence during ART initiation and throughout treatment is essential, including enhanced
adherence counselling for those with an elevated viral load results. The Guideline Development
Group determined that, although some people living with HIV receiving NNRTI-based regimens
would not have drug resistance and may be unnecessarily switched to second-line ART,
switching after a single elevated viral load result for those receiving NNRTI-based regimens
would lead to significant personal and public health benefits. An immediate ART switch after a
single elevated viral load result should not be considered for those receiving DTG- or Pl-based
regimens, since the likelihood of drug resistance is minimal according to current evidence.

Treatment failure threshold

A review identified 31 studies that examined low-level viraemia among adults receiving ART,
of which 16 examined virological failure and/or disease progression, eight assessed drug
resistance and seven evaluated HIV transmission (789). The studies reported a prevalence of
low-level viraemia ranging from 3% to 26% (using various definitions). Low-level viraemia was
generally defined as one or more viral load results for a single person of between 50 and 1000
copies/mL, with the studies including several viral load ranges less than 1000 copies/mL. The
studies examined the relationship between low-level viraemia and future virological failure,
which was defined as viral load >500 copies/mL or >1000 copies/mL after a period of low-level
viraemia. Viral load ranges under 1000 copies/mL typically predicted future virological failure:
a viral load between 50 and 200 copies/mL trended towards predicting future virological
failure, and a viral load between 200 and 500 copies/mL statistically significantly predicted
future virological failure.

Eight cohort studies examined the development of mutations associated with HIV drug
resistance during episodes of low-level viraemia. All the studies included individuals with
a history of NNRTI- and/or Pl-based ARV drug regimens, and three studies also included
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individuals receiving RAL, an INSTI. In all eight studies, detectable viral loads under 1000
copies/mL were associated with developing new drug resistance mutations when comparing
initial drug resistance genotyping at baseline during suppression of viral loads and during
or after episodes of low-level viraemia (789).

No studies assessed these outcomes for people receiving DTG, and whether low-level
viraemia is a clinically relevant phenomenon for people receiving DTG- or Pl-based regimens
remains unclear.

HIV transmission

The review included seven studies on HIV transmission during documented episodes of low-
level viraemia, comprising five cohort studies and two randomized controlled trials (789).
Three studies showed no evidence of HIV transmission within adult couples when the
HIV-positive partner had viral loads under 200 copies/mL, and another study showed no
transmission events when the viral load was under 1500 copies/mL. Low-level viraemia
(<1000 copies/mL) was not associated with sexual transmission.

A review undertaken to update the Spectrum mathematical model (790) summarized the risk
of vertical transmission according to maternal viral load. The subset of studies comparing
transmission with viral load below and above 1000 copies/mL showed overall 0.22% versus
5.8% transmission rates, respectively (0.22% versus 5.8% for formula feeding and 0.38 versus
5.3% for breastfeeding). The subset of studies comparing viral load below and above 400
copies/mL showed overall 0.41% versus 3.3% transmission rates, respectively (0.36% versus
3.5% for formula feeding and 1.8% versus 7.3% for breastfeeding). Although the time of
transmission is difficult to determine, mother-to-child transmission was observed, albeit at
low proportions, even with low levels of virus.

No studies were identified evaluating the transmissibility of HIV by sharing injecting drug
use equipment when a person'’s viral load is under the current 1000 copies/mL threshold.

Implementation considerations for the treatment monitoring algorithm

Many settings rely on dried blood spot, point-of-care technologies or other alternative
specimen type or technology to support expanded access to viral load testing. The
diagnostic accuracy, sensitivity and specificity of dried blood spots and point-of-care viral
load technologies to detect treatment failure at theoretically lower treatment failure
thresholds varies (Table 4.1) (791,192). Several technologies could reliably perform at lower
treatment failure thresholds; however, others had considerably poorer performance. Most
technologies were unable to achieve sensitivity and/or specificity greater than 90% when
the treatment failure threshold of undetectable versus detectable was used. For some, the
confidence intervals are wide, and additional studies are necessary to better understand
potential performance.

Experts noted the value of distinguishing suppression of viral loads or undetectable virus
from treatment failure that requires switching therapy. Further, the significant transition
efforts towards DTG-based regimens across countries should be recognized. The Guideline
Development Group determined that the treatment failure threshold should remain at 1000
copies/mL. Viral suppression and undetectability, however, are defined as viral load equal
to or less than 50 copies/mL
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Emphasizing and strengthening adherence counselling during ART initiation and throughout
treatment is essential, including and especially after elevated viral load results. Viral

load results can be a motivation for adherence and achieving suppression of viral loads.
Consideration should be made to ensure adequate training on ART for clinicians, health-care
providers and lay and peer providers, including transition to optimal regimens, treatment
failure, switching therapy and adherence support.

For some populations, obtaining more rapid results by using same-day point-of-care testing
may be especially beneficial (Box 4.5). Testing pregnant and breastfeeding women with point-
of-care technologies will enable more rapid clinical decision-making to prevent transmission.
Drug resistance rates are typically higher among infants, children and adolescents than among
adults, and rapid results may thus prevent the selection of drug resistance mutations and
preserve future treatment options while preventing the selection of drug resistance in the
remaining high-risk populations.

Box 4.4 shows specific implementation considerations for monitoring the treatment of
pregnant and breastfeeding women.

A treatment failure threshold must not be considered synonymous with being undetectable

or suppressed. All people living with HIV should be supported with adherence counselling

to achieve suppression of viral loads (undetectable); however, treatment failure should be
considered for those with a repeat viral load result >1000 copies/mL three months after a first
viral load result >1000 copies/mL. Those with low-level viraemia (50-1000 copies/mL) need to
be provided with enhanced adherence counselling and additional viral load testing to promote
suppression of viral loads.
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Box 4.4. Implementation considerations for monitoring treatment
of pregnant and breastfeeding women

e Whenever possible, use same-day point-of-care testing for viral load testing
of pregnant and breastfeeding women to expedite the return of results and
clinical decision-making. If this is not available, viral load specimens and results for
pregnant and breastfeeding women should be given priority across the laboratory
referral process (including specimen collection, testing and return of results).

e Adherence counselling should be provided at all antenatal care and postnatal
visits to ensure that viral suppression is maintained throughout pregnancy and
breastfeeding.

e For all pregnant women, regardless of ART initiation timing: conduct viral load
testing at 34—36 weeks of gestation (or at the latest at delivery) to identify women
who may be at risk of treatment failure and/or may deliver infants at higher risk of
perinatal transmission.

Action: if viral load >1000 copies/ml, follow the treatment monitoring algorithm® and
provide enhanced postnatal prophylaxis® for the infant. Where available, consider
infant nucleic acid testing at birth.”

In addition:

a) For pregnant women receiving ART before conception: conduct a viral load
test at the first antenatal care visit (or when first presenting) to identify women
at increased risk of in utero transmission.

Action: If viral load >1000 copies/ml, follow treatment monitoring algorithm®
and consider infant nucleic acid testing at birth,® where available.

b) For pregnant women starting ART during pregnancy: conduct a viral load
by three months after ART initiation to ensure that there has been rapid viral
suppression.¢

Action: If viral load >1000 copies/ml,? follow the treatment monitoring algorithm.?
Regardless of the maternal viral load, the infants of mothers starting ART at any
time during pregnancy could be considered for birth testing,® where available.

e For all breastfeeding women, regardless of when ART was initiated: conduct
a viral load test three months after delivery and every six months thereafter to detect
viraemic episodes during the postnatal period.

Action: if viral load >1000 copies/ml,? follow the treatment monitoring algorithm,?
conduct infant HIV testing immediately? and consider reinitiating enhanced postnatal
prophylaxis for the infant.>®

2See Fig. 4.2.

bSee the programmatic update on HIV diagnosis and ARV drug use for HIV-exposed infants (793).

<If viral load testing is expected to be undertaken in close proximity to the planned viral load at 34-36 weeks of
gestation (see above), the first viral load test can be delayed until weeks 34-36 of gestation.

dConduct same-day testing using point-of-care infant diagnosis, where available, to expedite the return of results. See
Chapter 2 for details on point-of care infant diagnosis.

¢Consider reinitiating and continuing enhanced postnatal prophylaxis until the results are returned or same-day testing
is negative. Begin ART if the infant is diagnosed with HIV (193).
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Research gaps

Areas that would benefit from further research include how low-level viraemia relates to

the development of drug resistance mutations to DTG and other optimized ARV drugs and
whether low-level viraemia is clinically relevant for people living with HIV receiving DTG-based
regimens. Considering the very low levels of drug resistance, the role of drug resistance testing
is unclear in a treatment failure algorithm for people living with HIV receiving DTG-based
treatment to minimize unnecessary switches from this regimen. Additional data for children
and adolescents would support optimized treatment monitoring in these populations for
which drug resistance is a critical issue. Finally, there is limited evidence to determine the

ideal treatment monitoring algorithm for pregnant and breastfeeding women receiving ART.

4.1.3 Point-of-care viral load testing

Recommendation (2021)

Point-of-care viral load testing may be used to monitor treatment among
people living with HIV receiving ART (conditional recommendation, moderate-
certainty evidence).

Source: Guidelines: updated recommendations on HIV prevention, infant diagnosis, antiretroviral initiation and
monitoring (62).

Background

In 2016, viral load testing was strongly recommended as the preferred approach to monitor
treatment among people living with HIV, with the associated development of a treatment
monitoring algorithm to identify potential adherence challenges or drug resistance — with the
latter requiring people to switch to a second-line ART regimen (3). There has been significant
uptake of viral load testing since 2016, with more than 20 million viral load tests being
performed across low- and middle-income countries in 2019 (194). Scaling up laboratory
capacity and sample collection networks has facilitated increased access to diagnostics,

in general and specifically for HIV viral load; however, challenges remain, with inadequate
access, infrastructural barriers, human resource shortages, long turnaround times and clinical
utilization of test results.

In recent years, several new technologies have emerged on the market that enable much
more simplified, easy-to-use point-of-care testing, including for viral load testing. These
technologies require separating plasma from a whole-blood specimen, derived from either
venepuncture or finger- or heel-prick specimens, and return results within 1-2 hours. Two
of these technologies have undergone WHO prequalification assessment and are listed for
procurement by Member States (795).

The addition of point-of-care viral load testing is a progressive step towards improving the

use of viral load in a variety of settings and may also be considered for use in specific
populations needing more rapid test results, including people with advanced HIV disease,
infants, children, adolescents, people for whom treatment is suspected of failing and pregnant
and breastfeeding women.
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Rationale and supporting evidence

Summary of review findings

A systematic review identified three studies (one randomized controlled trial — the STREAM
study — and two observational studies) comparing point-of-care testing directly with the
standard of care (196-199). The overall certainty of the evidence in this review was rated as
moderate (high quality for the randomized controlled trial and moderate for the observational
studies). There were some risks of potential bias from missing data and related to sampling in
the observational studies.

Return of test results

In the STREAM study, using point-of-care testing, same-day results were available for clinicians
99% of the time (median time to return result: 0 days); and for patients, 99% of the time
(median: 0 days) (797). For the standard of care, same-day results were available for clinicians
<25% of the time (median: 2 days); and for patients, <1% of the time (median: 28 days).

The observational studies also demonstrated substantially shorter time to return results for
both clinicians and patients using point-of-care testing compared with the standard of care.
The hazard ratio comparing point-of-care to standard-of-care testing for returning results

to clinicians was 11.7 (95% Cl 8.9-15.3) and was 17.7 (95% Cl 13.0-24.12) for returning the
results to patients. In the randomized controlled trial, >99% of patients received their results
with point-of-care testing; however, only 82% of patients ever received their results with
standard-of-care testing, an absolute risk difference of 18% (95% Cl 14-22%). Overall, the
evidence had moderate to high certainty.

Clinical action following elevated viral load result

In the STREAM study, 100% of the people identified with unsuppressed viral loads initiated
second-line ART following point-of-care testing (at a median of 0 days) versus 44% (median
of 76 days) following standard-of-care testing [hazard ratio 10.9 (95% Cl 2.1-57.5)] (197). The
estimated time to any clinical action (either enhanced adherence counselling or switching to a
second-line regimen) was also shorter following point-of-care testing versus standard-of-care
testing in observational studies. The evidence was of moderate certainty overall.

Long-term suppression of viral loads and retention in care

Only the randomized controlled trial included long-term suppression of viral loads and/or
retention in care outcomes (797). Of everyone who received a point-of-care test, 90% were
retained in care and achieved suppression of viral loads (<200 copies/mL) after 12 months of
follow-up versus 76% of those who received a standard-of-care test (risk difference 14% [95%
Cl 6-21%]). The evidence was of moderate certainty overall.

Transfer to differentiated care for people with sustained suppression of viral loads

Only the randomized controlled trial included the transfer to differentiated care outcome for
people with sustained suppression of viral loads (797). Of the people in the point-of-care arm,
60% (versus 27% in the standard-of-care arm) had initiated differentiated care 18 months after
initiating ART, an absolute difference of 33% (95% Cl 23—42%). The time from ART initiation
to transfer for differentiated care was also shorter following point-of-care testing (median 168
days) than standard-of-care testing (median 261 days), hazard ratio 3.5 (95% Cl 2.5-4.8). The
evidence was of high certainty overall.



160

Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring

Potential high-risk groups: children, adolescents, pregnant and breastfeeding women
and people for whom treatment failure is suspected

No studies assessed the need and/or importance of ensuring same-day test results for
high-risk groups.

Costs and cost—effectiveness

Three studies evaluated the cost—effectiveness of point-of-care viral load testing compared
with laboratory-based testing; two were conducted in Kenya and one in South Africa (200-
202). Overall, point-of-care testing across the three studies was found to be cost-effective
compared with the standard of care even when accounting for local context and different
implementation approaches. These studies did not include potential cost savings to patients
associated with fewer facility visits.

Values and preferences

WHO carried out a survey among people living with HIV to understand their values and
preferences for point-of-care viral load testing versus laboratory-based testing (62). The
majority (81%) of the 43 respondents stated that monitoring their treatment using same-day
testing would be acceptable, and 63% prefer point-of-care viral load testing to laboratory-
based testing. The primary reason (77%) for getting a point-of-care viral load test was to know
immediately whether treatment was working well, and changing treatment without coming
back was second (21%).

In addition, an online survey (62) was provided to 51 health-care workers and 43 programme
managers to determine how they perceive the acceptability and feasibility of point-of-care
viral load testing. The majority (91%) of health-care workers stated that point-of-care testing
would be acceptable or somewhat acceptable. Fifty-three per cent preferred point-of-care viral
load testing over laboratory-based testing; 73% thought nurses and other health-care workers
would be able to perform the point-of-care viral load testing. The majority (63%) of health-
care workers thought that the workload would increase when point-of-care viral load testing
is introduced. The majority of programme managers (58%) surveyed already have a policy

for point-of-care viral load testing; however, 98% indicated that most viral load tests were
performed using standard-of-care laboratory-based testing. Point-of-care viral load testing
was thought to be more acceptable (53%) than laboratory-based testing (13% were neutral).
Among the respondents, 26% preferred point-of-care viral load testing, and 43% thought that
having both point-of-care and laboratory-based viral load testing would be best. Programme
managers thought that the workload would increase if point-of-care viral load testing was
implemented either in the laboratory (53%) or in the clinic (62%). The majority (68%) thought
that nurses would feel comfortable doing point-of-care viral load testing.

Diagnostic accuracy

A systematic review included an individual patient data meta-analysis for the Cepheid
GeneXpert®, using 14 data sets from 13 eligible studies (797). The pooled sensitivity was
96.5% (95% Cl: 95.1-97.5%) and pooled specificity was 96.6% (95% Cl: 92.9-98.4%) for a
treatment failure threshold of 1000 copies/mL. The mean bias was 0.04 log copies/mL.

Two studies have provided accuracy data on the Abbott m-PIMA™ device (34,42,203,204).
A study from Kenya reported a sensitivity of 95.4% (95% Cl: 89.7-98.5%) and specificity of
96.0% (95% Cl: 93.7-97.6%) for a treatment failure threshold of 1000 copies/mL (35). The
mean bias was 0.16 log copies/mL. A second study from Brazil had a sensitivity of 97.1%
(95% Cl: 94.2-98.8%) and specificity of 76.9% (95% Cl: 69.8—83.1%) for a treatment failure
threshold of 1000 copies/mL (204).
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Feasibility

Technologies are on the market and available for use at the point of care. Two already have
WHO prequalification (795); many such devices have already been procured and are in use

for TB testing (Cepheid GeneXpert®) or viral load already (Abbott m-Pima™ and/or Cepheid
GeneXpert®). The currently available technologies both require plasma separation from whole
blood and therefore additional third-party equipment and expertise. The Abbott m-PIMA™
device can run about 6-8 tests per day, and the Cepheid GeneXpert® device can perform about
6-8 tests per module per day. Across 140 high-burden developing countries (Cepheid’s High
Burden Developing Country programme (205)), more than 11 694 devices have been delivered,
comprising 52 058 modules. Nearly 12 million GeneXpert® TB cartridges were procured per
year in 2017 and 2018; however, one analysis suggests that only 1.2 tests per module per

day are currently being run (205). This leaves available capacity for expanding TB testing and
considering HIV infant and viral load testing. Nevertheless, performing point-of-care viral load
testing for all people living with HIV receiving ART may require significantly more volumes than
the testing capacity at most health-care facilities; robust and deliberate mapping and network
optimization as well as setting priorities for who is tested should therefore be considered.

Equity

Ethical and equity considerations were summarized to guide the discussions during the
guideline meeting (206). Given the likely benefits associated with point-of-care testing for
viral load, all efforts should be undertaken to make this part of routine clinical care. Doing so
would be in keeping with both equity and social justice considerations by recourse to similar
arguments, as in the context of point-of-care testing for infant diagnosis. The goals of social
justice are the fair distribution of benefits and burdens at the population level, including
treating people as equally important (which includes, specifically, equity considerations).

Providing point-of-care viral load testing would promote treating those with HIV as equally
important to those without HIV for the purposes of maintaining good health. Moreover, access
to health care would also seem to entail access to the best standards of care possible.

From an ethics viewpoint, it does matter that point-of-care viral load testing might conflict
with the use of existing resources for other disease areas. How to resolve this dilemma would
likely not be unanimous among bioethicists. The first way of resolving this challenge would
appeal to an understanding of social justice that often requires distributing scarce resources
based on greatest need. Conversely, one might argue based on utility (maximization of
resources) that scarce resources, such as GeneXpert®, should be used to obtain the greatest
overall benefit in a community, regardless of disease area. Solidarity would encourage that the
global community come together to provide the greater resources necessary to perform all the
point-of-care testing if that is what is best for the community. Efforts should be taken to work
with global organizations to procure the necessary technology before engaging in the ethical
trade-offs between considerations of social justice and utility.

Rationale

The Guideline Development Group formulated a conditional recommendation favouring point-
of-care viral load testing to monitor the treatment of people living with HIV receiving ART.
This was based on moderate-certainty evidence and their judgement that the benefits

of introducing point-of-care viral load testing for monitoring treatment outweigh the harm.

In summary, the following benefits include, but are not limited to:

¢ more rapid testing and return of results to clinicians and people living with HIV;

o fewer health-care facility visits for people living with HIV to receive results and more
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reliability on the timing of results and possibly more likelihood for test recording;
e increased likelihood of clinical action following elevated viral load;

e increased likelihood of long-term suppression of viral loads, retention in care and transfer
to differentiated care for those with sustained suppression of viral loads; and

e improved quality of care and services.

No major notable harm was identified; however, some concerns were noted around the
generally higher costs of testing. In addition, it was acknowledged that the tests currently
available and on the market have limited test throughput: depending on daily volumes,
health-care facilities may have to triage those who should receive a point-of-care test and
those who should be referred for standard-of-care testing.

The Guideline Development Group made a conditional recommendation for all people
living with HIV, based on variability and uncertainty around the resource requirements
and the feasibility and appropriateness of implementation in different settings. Important
implementation considerations were developed to help to guide countries moving forward
and are summarized in the following section.

Implementation considerations for point-of-care viral load
Several implementation considerations were highlighted.

First, point-of-care viral load technologies should be considered and used within the current
treatment monitoring algorithm (Fig. 4.1).

Second, access to high-quality diagnostic testing should be continually expanded across HIV
and other molecular testing needs, ideally combining laboratory-based and point-of- care
technologies in an integrated laboratory network. Additional procurement and optimal
placement of point-of-care technologies should be considered within the context of the overall
health system, including other disease programmes and needs. This will create efficiency and
support expansion and improved diagnostic services for HIV and other diseases (TB, HIV viral
load, etc.). In addition, strengthening integrated diagnostic systems may be considered to
improve service and maintenance, specimen transport, training, quality assurance, mentorship
and supervision, data systems, etc.

However, conducting point-of-care viral load testing for all people living with HIV receiving
ART may require significantly more volume than the testing capacity at most health-care
facilities; robust and deliberate mapping and network optimization as well as setting priorities
among people living with HIV should therefore be considered (Box 4.5). Testing pregnant and
breastfeeding women with point-of-care technologies will enable more rapid clinical decision-
making to prevent vertical transmission. Drug resistance rates are typically higher among
infants, children and adolescents than among adults, and rapid results may thus prevent the
selection of drug resistance mutations and preserve future treatment options, while preventing
selection of drug resistance in the remaining high-risk populations is critical.
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Box 4.5. Priorities for point-of-care viral load testing

The following populations should be given priority for point-of-care viral load testing:
¢ Pregnant and breastfeeding women

e Infants, children and adolescents

¢ People requiring a repeat viral load after a first elevated viral load

e People for whom treatment failure is suspected

e People presenting sick, living with advanced HIV disease or having a known
opportunistic infection (TB, cryptococcal infection, etc.)

e First scheduled viral load test for people re-entering care

Finally, priority should be given to ensuring adequate human resources, training (including
technical, result interpretation, counselling and supply chain), service and maintenance and
quality assurance. Further, using the results is key to optimizing the use of viral load testing.
Clear messaging, communication and literacy considerations should be implemented to support
scale-up, trust and use, in close collaboration with community groups. Strengthening treatment
literacy and the importance of viral load testing within treatment monitoring for people living
with HIV will be essential to support the management of people’s health. Maximizing the
clinical impact of point-of-care testing and reducing delays in switching treatment requires
ongoing strengthening of treatment and care services for all people living with HIV, including
adherence interventions and retention.

Research gaps

Further research could evaluate how to optimize the implementation of point-of-care
technologies across a variety of settings. Additional clinical research on retention in care,
morbidity and mortality for point-of-care viral load testing versus laboratory-based testing
would be useful. Implementation research could evaluate quality assurance approaches for
sustainable delivery of point-of-care viral load testing. Further research could support the
clinical impact of setting priorities among people living with HIV for point-of-care testing,
when triage is required; implementation research could seek to understand the practical
considerations of how to do this.

Understanding the benefits and harm of using semiquantitative approaches for determining
viral load would be helpful. Additional research on cost—effectiveness, staff time, patients'
perspectives and clinical use of results for both laboratory-based and point-of-care viral
load testing would be beneficial as would solutions to improve this. Finally, investigating
the potential for a dual-claim point-of-care test that can be used across infants, children and
adults, both for HIV diagnosis and viral load, could streamline the supply chain and create
more efficient diagnostic systems.
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4.7.4 Other clinical and diagnostic considerations

Determining treatment failure in the absence of viral load monitoring

If viral load monitoring is not available, clinical monitoring and CD4 cell count monitoring
could be considered. However, immunological and clinical criteria have poor sensitivity and
specificity to detect treatment failure, especially at higher CD4 cell counts, and more accurate
immunological criteria have not yet been identified (207). In the absence of better criteria to
predict treatment failure, using CD4 cell count and clinical assessment is important to identify
those at the highest risk of disease progression and mortality. Countries should continue to
scale up viral load testing as the preferred treatment monitoring approach.

Stopping CD4 monitoring where viral load testing is available

A systematic review identified 13 studies carried out in Asia, Africa, Europe, the United States
of America and Australia and found that CD4 cell count declines among adults and children
who have suppressed viral loads on ART are rare and mainly transient events that are mostly
explained by non-HIV factors, such as concomitant immunosuppressive therapy. Overall, the
evidence suggests that, for individuals established on ART who are monitored virologically,
routine CD4 cell count monitoring adds little value and could be stopped. This recommendation
is further supported by the substantial cost savings that could be gained from stopping routine
CD4 cell count monitoring (208-210).

Alternative specimen types for viral load testing when traditional
plasma cannot be widely used

Although plasma specimens are the standard for viral load testing, their use is restricted

by the limited ambient temperature stability of viral biomarkers in whole blood and plasma
during storage and transport and the limited cold-chain availability between many health-care
facilities in resource-limited settings. Many options are available to countries to support the
scaling up of viral load testing, and suppliers include should these alternative options within
their intended use claims and seek regulatory approval and WHO prequalification to support
country scale-up and access to viral load testing.

Dried blood spot specimens

Dried blood spot specimens for HIV testing have been routinely used for collecting and
shipping infant HIV diagnosis specimens for testing by PCR in centralized laboratories. They
are beneficial since they do not require centrifuges, refrigerators or freezers at the specimen
collection site, can be stored and transported for weeks at ambient temperature and require
a simple finger-prick or heel-stick blood specimen that can be prepared by lower cadres

of health-care facility staff. Similar benefits could be achieved by using dried blood spot
specimens for viral load testing programmes in resource-limited settings.

Dried blood spot specimens for viral load testing using nucleic acid—based detection methods
use whole blood as the input specimen, which can result in extraction and detection of proviral
DNA and intracellular RNA in addition to the primary biomarker target of free viral RNA
circulating in the plasma. Together, this may result in over-quantification of the viral

load result.
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A systematic review identified 43 studies that compared dried blood spot specimens to plasma
specimens for viral load testing. Overall, the performance of dried blood spot specimens

had acceptable sensitivity for identifying virological failure (>85%) and specificity (>80%)
compared with a reference standard of the same assay testing using a matched plasma
specimen at 1000 copies/mL for most commonly used technologies (see Table 4.11) (211).
Although this reduced sensitivity means that plasma specimens are preferred for viral load
testing, modelling suggests that if viral load testing with dried blood spot specimens can be
performed with reasonable sensitivity and specificity (>85%), then the costs and outcomes
are similar (212).

Dried blood spot specimens provide a way to improve the coverage and reach of viral load
testing where the preparation and transport of plasma specimens may be limited by cold-chain
requirements or transport challenges. However, limited progress has been made in ensuring
the quality of using dried blood spot specimens for HIV viral load testing through international
regulatory approval.

Dried plasma spot specimens

Dried plasma spot specimens for HIV testing are an alternative specimen type developed
similarly to the well-established dried blood spot specimens that have been routinely used
for collecting and shipping infant HIV diagnosis specimens for testing by PCR in centralized
laboratories. These specimens use the same or similar filter paper as dried blood spot
specimens for viral load or infant diagnosis, using plasma instead of whole blood. Although
they require centrifugation or collection of plasma for spotting on the card, they can be
stored and transported for weeks at ambient temperature. An advantage of dried plasma
spot specimens is that plasma separation and use remove the detection and quantification
of intracellular RNA and proviral DNA often observed with whole-blood specimens; however,
the smaller input specimen volume may limit the perfect comparability with liquid plasma
specimens.

The results from 17 independent technical evaluations across 12 countries and looking at

four commercially available technologies were included in a comprehensive meta-analysis that
included almost 2000 paired dried plasma spot—plasma data points (213). The performance of
dried plasma spot specimens across all technologies was comparable to using traditional liquid
plasma. As expected, since the input specimen type, plasma, was used, limited upward and
downward misclassification was observed. However, information focusing on the feasibility
and operational best practices of using dried plasma spot specimens within viral load scale-up
plans has been limited.

Plasma separation cards and simple devices can support the expansion of viral load testing
using plasma specimens. It is essential that suppliers include these alternative options within
their intended use claims and seek regulatory approval and WHO prequalification to support
country scale-up and access to viral load testing.
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Implementation considerations for treatment monitoring

In settings where viral load monitoring is widely available, consideration could be given to
more frequent viral load testing for children and adolescents who are at the highest risk viral
failure and for whom monitoring of adherence might be particularly challenging (3).

Diagnostic tests are not of significant value unless the test results are used clinically. To create
effective health services that provide optimal care and treatment to people living with HIV,
programmes must revitalize and invest in the laboratory—clinical interface and ensure that
the right training, tools and environment are available to improve the uptake and use of all
diagnostic results in a timely manner (3). In addition, improving and ensuring adherence
counselling is critical to supporting optimal patient care (see section 7.4).

Further, ensuring that health-care providers are adequately trained to conduct timely viral load
testing and take appropriate clinical actions when the viral load is high, such as intensified
adherence support and possible regimen switches, will be critical (3).

Views expressed during a community consultation undertaken for these guidelines underscored
the importance of improving literacy about viral load. It is generally understood that access to
viral load gives clients a measure of understanding, control and motivation to adhere to and
manage their HIV (3).

CD4 cell count testing still has an important role to play since it remains the best predictor for
disease status and immediate risk of death and thus should be used to identify those who have
advanced HIV disease. Everyone entering or re-entering care should receive a CD4 cell count
test at treatment baseline and as clinically indicated for people who are clinically unstable or
have advanced HIV disease.

4.1.5 Monitoring ARV drug resistance

Current approaches to genotype testing remain too costly and complex for routine use as
part of a public health approach, and WHO does not currently recommend routine genotype
testing to guide ART regimen selection apart from optimizing third-line regimen for people
pre-exposed to the anchor drugs: the third agent in addition to the double NRTI backbone.

An increasing number of low- and middle-income countries are starting to use drug resistance
genotyping to inform treatment decisions. Based on the 2021 Global AIDS Monitoring survey,
about 65% of 55 low- and middle-income countries reported using resistance testing for
individual management. Genotyping tests can be used to minimize unnecessary treatment
switches from first-line to second-line ART and from second- to third-line ART, by determining
predicted susceptibility to the anchor drugs used in first- and second-line ART, respectively.

In addition, genotyping testing can inform optimal third-line ARV drug composition. WHO
recognizes the value of genotyping for individual management in such situations provided that
the coverage of viral load test is high, resources are available, laboratory capacity is in place
and in-country expertise exists to properly interpret genotyping results.

To inform national policies on ART, WHO recommends population-level periodic surveillance
of HIV drug resistance through nationally representative surveys. Surveillance should target
populations initiating ART, populations receiving ART, treatment-naive children younger than
or equal to 18 months newly diagnosed with HIV and PrEP users who acquire HIV (see Chapter
8) (214-218). The results of these surveys support the choice of recommended first- and
second-line ART and pre- and post-exposure prophylaxis.
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Many factors are associated with the emergence of HIV drug resistance. Broadly these
factors may be divided into three categories: (1) viral factors (such as HIV subtype, replication
capacity and pre-existing polymorphisms); (2) drug-related factors (such as drug potency,
pharmacokinetics, drug—drug interactions, tolerance and genetic barriers to resistance); and
(3) programme factors (such as adherence to prescribed ART, drug supply continuity and
retention on treatment). Although viral and drug-related factors are often beyond the control
of public health authorities or programme managers, monitoring ART programme factors can
alert ART clinics and national programme planners to situations that may favour population-
level virological failure and/or the emergence of resistance. Once such situations have been
identified, clinic- or programme-level action may be implemented to optimize care, thus
minimizing the emergence of preventable HIV drug resistance.

In addition, WHO recommends that HIV drug resistance prevention activities be integrated into
national HIV programmes through the annual monitoring of seven quality-of-care indicators,
also known as early warning indicators (see Chapter 8):

e total attrition from ART;

e people living with HIV who have suppressed viral loads;
e viral load testing coverage;

e appropriate second viral load test;

e ARV medicine stock-outs;

e appropriate and timely switch to second-line ART; and
o ART adherence proxy (ARV refills).

These early warning indicators are included and described in the 2020 WHO consolidated

HIV strategic information guidelines (279,220). The results should be used to identify gaps in
service delivery, for which corrective actions may be taken at the ART clinic or programme level
to optimize overall programme performance.

4.8 Monitoring ARV toxicity

Box 4.6. Guiding principles for monitoring ART toxicity
e The availability of laboratory monitoring is not required for initiating ART.

o Symptom-directed laboratory monitoring for safety and toxicity can be used for those
receiving ART.

4.8.1 Major types of ARV toxicity

As in 2016, these guidelines recommend a symptom-directed approach to laboratory
monitoring of the safety and toxicity of ART regimens. At the same time, several laboratory
tests for monitoring ARV toxicity are advised (but not required) for specific high-risk people
using certain drugs. Table 4.13 lists the key types of toxicity and associated risk factors for
the major ARV drugs.
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Monitoring drug toxicity using a symptom-directed approach needs to be investigated further
to optimize treatment outcomes. More data are also needed on whether routine laboratory
monitoring for specific types of toxicity (such as renal function monitoring among TDF users or,
more recently, weight gain and metabolic monitoring among DTG users (see section 4.5.3) is
required for everyone or only those at higher risk of developing the toxicity. In general, in the
event of severe and life-threatening toxicity or hypersensitivity, ART should be discontinued
until symptoms have resolved and a substitution regimen can be safely initiated.

Chapter 8 provides information on health-systems approaches to monitoring ARV drug toxicity.

Table 4.13 Major types of toxicity associated with first-, second-
and third-line ARV drugs

ARV drug Major types of toxicity Risk factors Suggested management

ABC Hypersensitivity reaction | Presence of HLA-B*5701 gene | Do not use ABC in the presence
of the HLA-B*5701 gene.
Substitute AZT or TDF.

ATV/r Electrocardiographic People with pre-existing Use with caution for people
abnormalities (PR conduction system disease with pre-existing conduction
and QRS interval Concomitant use of other drugs disease or who are taking
prolongation) that may prolong the PR or QRS concomitant drugs that may

intervals prolong the PR or QRS intervals
Congenital long QT syndrome
Indirect Presence of UDP- This phenomenon is clinically
hyperbilirubinaemia glucuronosyltransferase 1-1 benign but potentially
(clinical jaundice) enzyme (UGT1A1*28 gene) stigmatizing. Substitute only if
adherence is compromised.
Nephrolithiasis History of nephrolithiasis Substitute LPV/r or DRV/r. If
boosted Pls are contraindicated
and NNRTIs have failed in first-
line ART, consider substituting
INSTIs
AZT Anaemia, neutropaenia Baseline anaemia or Substitute TDF or ABC
neutropaenia Consider using low-dose AZT
CD4 cell count of <200 cells/
mm3
Lactic acidosis or severe | BMI >25 (or body weight >75 Substitute TDF or ABC
hepatomegaly with kg)
steatosis Prolonged exposure to NRTIs
Lipoatrophy,
lipodystrophy
Myopathy
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ARV drug Major types of toxicity Risk factors Suggested management

DTG® Hepatotoxicity Coinfection with hepatitis B Substitute another therapeutic
Hypersensitivity orC class: EFV or boosted Pls
reactions Liver disease
Insomnia Older than 60 years Consider morning dose or
Body weight gain or Low CD4 or high viral load substitute EFV, boosted Pl or
obesityb Female RAL

. » Monitor body weight and
African ?thmqty promote anti-obesity measures
Concomitant use of TAF (such as diet and physical

exercise). If significant increase
despite measures, consider
substituting EFV or boosted PI

DRV/r Hepatotoxicity Underlying hepatic disease Substitute with ATV/r or LPV/r.

Coinfection with hepatitis B Whe"_'t 15 used n third-line

or C ART, limited options are

. .| available
Concomitant use of hepatotoxic o )
drugs For hypersensitivity reactions,
) ) substitute another therapeutic

Severe skl_n_ar_1d _ Sulfonamide allergy class
hypersensitivity reactions
Persistent central Depression or other mental For central nervous system
nervous system toxicity | disorder (previous or at symptoms, dosing at
(such as dizziness, baseline) bedtime. EFV 400 mg/day is
insomnia and abnormal Daytime dosing recommended or an INSTI
dreams) or mental (DTG) if EFV 400 mg is not
symptoms (anxiety, effective at reducing symptoms
depression and mental
confusion)

EFV Convulsions History of seizure

Hepatotoxicity Underlying hepatic disease For severe hepatotoxicity or
Coinfection with hepatitis B hypersensitivity reactions,
or C substitute another therapeutic
) .| class (INSTIs or boosted Pls)
Concomitant use of hepatotoxic
drugs
Severe skin and Risk factors unknown
hypersensitivity reactions
Gynaecomastia Risk factors unknown Substitute another therapeutic
class (INSTIs or boosted Pls)
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ARV drug Major types of toxicity Risk factors Suggested management
LPV/r Electrocardiographic People with pre-existing Use with caution for people
abnormalities (PR conduction system disease with pre-existing conduction
and QRS interval Concomitant use of other drugs disease or taking concomitant
prolongation, torsades that may prolong the PR or QRS drugs that may prolong the PR
de pointes) intervals or QRS intervals
Congenital long QT syndrome
Hypokalaemia
Hepatotoxicity Underlying hepatic disease If LPV/r is used in first-line ART
Coinfection with hepatitis B for children, substitute with
or C DTG in children older than four
c itant f hepatotoxi weeks and weighing at least
doncom| ant use ot hepatotoxic | 5 kg. If DTG is not available
rugs or tolerated, RAL can be
considered as an alternative
If LPV/r is used in second-line
ART for children, substitute
DTG in children older than four
weeks and weighing at least
3 kg. If DTG has been used in
first line or is not available or
tolerated, ATV/r or DRV can be
considered as alternatives
Pancreatitis Advanced HIV disease, alcohol | Substitute another therapeutic
class (INSTIs)
Dyslipidaemia Cardiovascular risk factors such | Substitute another therapeutic
as obesity and diabetes class (INSTIs)
Diarrhoea Risk factors unknown Substitute atazanavir/r,
darunavir/r or INSTIs
RAL Rhabdomyolysis, Concomitant use of other Stop ART. When symptoms are
myopathy and myalgia drugs that increase the risk of resolved, substitute another
myopathy and rhabdomyolysis, | therapeutic class (NNRTIs,
including statins boosted Pls)
Hepatitis and hepatic Risk factor(s) unknown
failure
Severe skin rash and
hypersensitivity reaction
TAF
Dyslipidaemia Monitor body weight and
promote anti-obesity measures
Female sex (such as diet, physical exercise).
Body weight gain ianifi i i
y weight g Concomitant use of DTG If significant increase despﬂg
measures, consider substituting
EFV or boosted PI
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ARV drug Major types of toxicity Risk factors Suggested management

TDF Chronic kidney disease Underlying renal disease Substitute AZT or ABC or TAF
Acute kidney injury and | Older than 50 years old in special mrclumstanc.esf.(see
Fanconi syndrome BMI <18.5 or low body weight ;iztf;;;n using TAF in first
(<50 kg), notably among o
women Do not initiate TDF at an

estimated glomerular

Untreated diabetes filtration rate of <50 mL/min,

Untreated hypertension uncontrolled hypertension,
Concomitant use of nephrotoxic | untreated diabetes or kidney
drugs or a boosted PI failure

History of osteomalacia (adults)
and rickets (children) and
Decreases in bone pathological fracture

mineral density Risk factors for osteoporosis or
bone mineral density loss

Vitamin D deficiency

Prolonged exposure to
Lactic acidosis or severe | nycleoside analogues

hepatomegaly with Obesity

steatosis
Liver disease

2See Box 4.7 on the updates on risk of neural tube defect in neonates exposed to DTG during the first
eight weeks of pregnancy.

See section 4.3.8 for special considerations on weight gain associated with INSTIs and evaluation
of metabolic consequences.

4.8.2 Safety of DTG during pregnancy

The Guideline Development Group assessed the benefits and risks of using DTG at the time of

conception in 2018 and in 2019, reviewing the latest data from Botswana and other countries

as well as from modelling the population-level risks and benefits of DTG use among women of
childbearing potential as a result of a signal reported in 2018 (84).

The risk of neural tube defects associated with DTG use at the time of conception in the
Tsepamo study has progressively declined since the initial report released in May 2018; the

rate of neural tube defects appears to have stabilized at 0.19% since September 2019 and

is no longer statistically significant when comparing the prevalence of neural tube defects
between preconception DTG and preconception non-DTG ART groups (221-223) (Box 4.7).
Other adverse pregnancy outcomes (miscarriage, stillbirth, preterm birth, low birth weight,
small for gestational age and neonatal mortality) were not increased with maternal DTG
compared with EFV-containing regimens when the regimens were started preconception or
during pregnancy (221,222). There is a continued need to monitor the risk of adverse pregnancy
outcomes associated with the use of DTG and other new ARV drugs, and several studies are
ongoing to address this (83,223-225). A woman-centred and a rights-based approach should
be applied to ART delivery. Concern about the risk of neural tube defects and other pregnancy
outcomes has highlighted the importance of both access to reproductive health services,
including contraceptives, for women and adolescent girls living with HIV and the importance of
the rights of women and adolescent girls living with HIV to make informed choices about their
health, including their sexual and reproductive health and choice of ART (see Box 4.2).
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Box 4.7. Updates on the risk of neural tube defects among infants
born to women receiving DTG before conception or early in
pregnancy

The Tsepamo study, a large observational study of birth outcomes that started in
2014 in Botswana, reported in May 2018 a potential association between DTG use
and an increased risk of neural tube defects among infants born to the women
who were taking DTG at the time of conception. In August 2018, the WHO Advisory
Committee on Safety of Medical Products set up a subcommittee on DTG to review
all available evidence.

At the last 17th Advisory Committee meeting (27-29 October 2020), data from the
Tsepamo study of birth outcomes from May 2018 to April 2020 and other studies were
reviewed. The prevalence of neural tube defects with preconception DTG decreased
from 0.94% in May 2018 to 0.30% in March 2019 and to 0.19% in April 2020 (222).
The prevalence of neural tube defects among infants born to mothers receiving
preconception non-DTG regimens remained similar at all time points, between 0.10%
and 0.12%; with preconception EFV between 0.05% and 0.07%; and among HIV-
uninfected women 0.07% to 0.09%. The difference in the prevalence of neural tube
between preconception DTG and preconception non-DTG ART, which was statistically
significantly in May 2018 and March 2019, is no longer statistically significant
(prevalence difference 0.09%, 95% CI —0.03 and 0.30), although the difference is
still borderline higher when the prevalence with preconception DTG is compared
with preconception EFV and HIV-uninfected women (222).

The risk of neural tube defects with preconception DTG in the Tsepamo study, should

it persist with further increase in the numbers of exposures, appears to be about 0.2%
or less, a potential excess of only one neural tube defect per 1000 DTG exposures at
conception compared with a general population prevalence of 0.06% in countries with
food folate fortification to 0.10% in countries without food folate fortification (226,227).
Two separate risk—benefit analyses indicate that the benefits of first-line DTG-based
ART compared with EFV-based ART among individuals living with HIV, including women
of childbearing potential, significantly outweigh the potential risks (103,228).

WHO strongly supports continuing birth surveillance studies such as the Tsepamo
Botswana study, not only to provide a definitive answer to the question of a neural tube
defects signal but as a general model for studying the safety of drugs in pregnancy.
WHO will update these data and provide additional information as it becomes available.

WHO continues to monitor safety and efficacy data in pregnancy as DTG is scaled up in
countries, such as studies in Botswana and Brazil and updates from the Antiretroviral
Pregnancy Registry (225,229,230).

WHO recommends both folic acid and iron supplementation for pregnant women,
including pregnant women living with HIV, to prevent maternal anaemia, puerperal
sepsis, low birth weight and preterm birth (730). The potential protective effects of
folic acid supplementation for women of childbearing potential receiving DTG and
who wish to become pregnant has not yet been established, but folic acid and iron
supplementation during pregnancy have an important role in improving pregnancy
outcomes overall.
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4.8.3. Monitoring DTG toxicity

An updated systematic review and meta-analysis conducted for these guidelines (a summary
report will be made available in the supplementary materials) reported data related to weight
gain associated with ART regimens from 35 studies, with most of them reporting data at 48
weeks (28 studies). There was significantly higher weight gain after initiating a DTG + TAF +
3TC or FTC regimen than DTG associated with other ART drug backbones. Initiating DTG-based
treatment also led to higher weight increases relative to NNRTI- and elvitegravir/cobicistat-
based regimens but was comparable to RAL and bictegravir-based regimens. In reports from
clinical trials comparing initiation of DTG- to EFV-based treatment among adults living with
HIV, the weight gain observed with DTG was an increase of about 2 kg over 96 weeks and 3
kg at 144 weeks relative to EFV. Greater weight gain with DTG when combined with TAF +
3TC or FTC relative to TDF, ABC and AZT + 3TC or FTC-based ARV drug backbones were more
consistent between studies, since TAF led to higher weight gain relative to all comparison
drugs. The relative weight gains observed with use of TAF-based drug backbone versus TDF
and AZT-based drug backbones increased consistently over time, reaching differences of 4 kg
and 5 kg at 144 weeks relative to TDF and AZT-based drug backbones, respectively. Both low
CD4 and high HIV RNA were highly prognostic of higher weight gain, while the effects of sex
on weight gain appear to be ethnicity dependent, with higher rates among African women
compared with men. Reporting on serious adverse events of hyperglycaemia or diabetes

was limited across studies and did not enable analysis. An expert think-tank convened by
WHO in March 2020 concluded that more data were required to better document long-term
body weight gains with DTG with and without TAF, including in different populations and
geographical regions and how this relates to metabolic consequences (732). Box 4.8 describes
the community perspectives on newer drugs and the associated risk of toxicity.

Specific considerations on DTG and weight gain in pregnancy

Unsuppressed viral load is the strongest risk factor for mother-to-child HIV transmission and
adverse maternal and child clinical outcomes. Thus, the rapid scale-up of DTG to women
living with HIV who are pregnant has the potential to further reduce mother-to-child HIV
transmission and improve pregnancy outcomes in low- and middle-income countries, where
the burden of HIV is greatest (see section 4.6.1). However, the effect of INSTIs, including DTG,
on gestational weight gain and pregnancy outcomes is only beginning to emerge (231).

The Tsepamo birth outcomes surveillance study in Botswana evaluated the relationship
between maternal weight (and weight gain) and adverse birth outcomes (232). Interestingly,
the results showed that baseline weight was more strongly associated with adverse outcomes
than weight gain during pregnancy and that low baseline weight (<50 kg) was associated
with increased risk of very preterm delivery (<32 weeks) and very small for gestational age
(<3rd percentile) infants. High baseline weight (>90 kg) was associated with increased risk

of macrosomia (birth weight >4000 g) and maternal hypertension. Baseline weight was

not associated with perinatal death. Although DTG-based ART was associated with greater
gestational weight gain than EFV-based ART, women receiving DTG-based ART had lower
gestational weekly weight gain than pregnant women without HIV infection and below

the second and third trimester gestation weekly weight gain recommended in pregnancy

by the Institute of Medicine (232). The investigators also reported that the risk of maternal
hypertension was higher among pregnant women receiving DTG compared with EFV regimens
across all baseline weight categories (233). However, although gestational hypertension was
more common among women on DTG at conception than women on EFV at conception, it was
less common than among women without HIV.
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The VESTED study evaluated initiation of DTG ART, combined with either a TAF or TDF-based
backbone, to EFV + TDF + FTC among pregnant women after the first trimester of pregnancy.
DTG-based combinations had superior antiviral efficacy at delivery. Low weight gain was
most common with EFV-based ART, and low weight gain was associated with a higher risk of
any adverse pregnancy outcome and small-for-gestational-age infants (234). DTG-based ART,
especially DTG + TAF + FTC versus DTG + TDF + FTC, was associated with higher weight gain
than EFV-based ART, but none of the study arms had weight gain that met the Institute of
Medicine—recommended weight gain in later pregnancy. There were no associations between
high gestational weight gain and adverse pregnancy outcomes or low or high gestational
weight gain and neonatal death.

Clinical considerations
The following are useful to consider:

e adequate counselling on lifestyle and dietary changes for everyone gaining weight;

e using routine blood pressure to assess for hypertension, with special attention to the risk of
hypertension during pregnancy;

e monitoring and treating metabolic parameters — glucose and lipid monitoring when routinely
available; and

¢ monitoring weight and associated complications as part of routine or active toxicity
monitoring (see Fig. 8.2) (235).
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Box 4.8. Community perspectives on newer drugs and the
associated risk of toxicity

Community perspectives on newer ARV drugs enable decision-makers to tailor
guideline recommendations to place and person — and to improve the applicability of
programmes in certain settings. Some of the concerns brought forward concerned the
safety of using DTG among women of childbearing potential. It was reported that some
women younger than 35 years are not receiving DTG and are being asked to stay on
regimens based on EFV 600 mg. This is a cause for concern, since ensuring an adequate
supply of EFV 600 mg in the future, the existing high pretreatment levels of drug
resistance to NNRTIs and inequity of the efficacy of ART are key issues that need to be
addressed and also highlight that assuring reliable contraception remains a challenge in
many countries.

The HIV community strongly desires to have access to a DTG-based regimen in
preference to EFV 600 mg; this preference extends to EFV 400 mg, which has
demonstrated better tolerability than EFV 600 mg. It was concluded that some of

this attitude could be from having previously taken EFV 600 mg. The results of the
session discussion (132) also included the expectation to identify alternatives to DTG
for people who are unable to take this product and reiterated the need to review and
update the HIV drug pipeline. Among other new ARV drug options, doravirine emerged
as a possible candidate. There is, however, very limited information on the efficacy of
doravirine, especially for children, pregnant women and those with high plasma viral
load. Doravirine also cannot be used together with TB regimens containing rifampicin.
The need for examining potential alternative regimens is indicated, especially those
currently early in development.

More research is needed with communities and advocacy groups to understand the
metabolic, other health and social implications of potential weight gain. The early
response from communities and women enrolled in studies who experienced weight
gain while taking DTG was that weight gain is largely a viewed as a favourable outcome
but that they desired further information on the potential health implications as this
becomes more available. The groups clearly emphasized adequate counselling and
support on the potential weight gain.

Research gaps

Research is required to further determine the mechanisms associated with body weight gain
with receiving DTG-based regimens and/or TAF, whether this is reversible, key risk factors
and the effects of weight gain on metabolic consequences, including hyperglycaemia and
cardiometabolic morbidity. More research is needed across multiple regions; Asian countries,
for example, have observed little evidence for metabolic complications with DTG treatment.
Further investigation into the risks of weight gain among adolescents and children receiving
DTG-based ART is also needed.

Toxicity surveillance systems implemented alongside ART can provide data to better
understand the frequency and clinical relevance of various types of toxicity (236). Assessing
the safety of ARV drugs on birth defects and other adverse pregnancy outcomes (miscarriage,
stillbirth, preterm birth, low birth weight, small for gestational age, stillbirth and neonatal
mortality) remains important.
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Further research is needed to inform the extent and clinical effect of INSTI-based ART on
baseline weight at pregnancy as well as gestational weight gain and subsequent pregnancy
outcomes among women living with HIV; the association with the potential risk of
cardiometabolic complications in pregnancy, including hypertensive disorders and gestational
diabetes, relative to other regimens and among women not infected with HIV; the long-term
cardiometabolic risk for women living with HIV and their children exposed to HIV and ART;
and the identification of optimal screening, treatment and behavioural interventions for weight
gain. Continued surveillance of birth outcomes among pregnant women receiving

ART, especially in the periconception period, is critical. There is a large research gap on the
safety and efficacy of DTG (and other new ARV drugs) among transgender people in terms

of drug—drug interactions.

More evidence is needed to assess pregnancy outcomes with periconception and during
pregnancy exposure to TAF. The role of TAF on body weight gain and some cardiometabolic
events, especially when used with DTG and other INSTIs, needs to be further evaluated (732).

4.8.4 Monitoring the toxicity of ARV drugs among adolescents,
children and neonates

Optimizing the safety and tolerability of ARV drug regimens for treating adolescents, children
and neonates living with HIV is critical to ensuring durability of treatment and quality of care.
An updated systematic review conducted in 2021 confirms that DTG has a good tolerability
profile with no drug discontinuation, no grade 3 or 4 or adverse drug reactions and no deaths
reported across the studies in which DTG was used as first-line ART (99,237).

In particular, a randomized controlled trial investigating the use of DTG versus the standard of
care showed better lipid profile (with lower total cholesterol) and marginal increase in weight,
height and BMI at 96 weeks. To date, programme data from countries where rapid transition to
DTG is occurring have not reported any toxicity or tolerability concerned (727,128). Although all
these findings are very reassuring, the use of DTG is still relatively limited, and routine active
monitoring is needed as good practice for all new ARV drugs in these populations.

4.8.5 Drug substitutions for ARV drug toxicity

Drug regimen or single-agent substitutions may be required to manage drug toxicity

and to avoid drug—drug interactions. Delaying substitutions or switches when there are
severe adverse drug reactions may cause harm and may affect adherence, leading to drug
discontinuation, resistance and treatment failure.

When drug interruptions are required, such as for severe and life-threatening adverse
reactions, it is important to consider the various half-lives of ARV drugs. For example, when an
NNRTI needs to be discontinued, a staggered approach should be followed, in which the use
of the NRTI backbone is prolonged for two to three weeks. Alternatively, the NNRTI could be
temporarily replaced with a boosted PI. (see Table 4.14 and section 4.5.2).
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Table 4.14 Key ARV drug-drug interactions and suggested

management
ARV Key interactions Suggested management
drug
TAF Rifampicin TAF 25 mg once daily may still provide sufficient
concentrations of intracellular tenofovir diphosphate
TDF Ledipasvir- or velpatasvir-containing | Monitor for TDF-associated adverse effects, including
regimens renal dysfunction, particularly when TDF is co-
prescribed with boosted HIV Pls
Lithium TDF: monitor renal function closely
Boosted | Rifampicin Replace rifampicin with rifabutin
Pl Adjust the dose of LPV/r or substitute three NRTIs (for
(ATVIY, children)
DRVI/r,
LPV/r) 1HP or 3HP Avoid the combination

Consider alternative ARV drugs such as EFV + DTG

Consider a non-rifamycin-based approach, such as
daily isoniazid

Bedaquiline or delamanid

Use with caution as there is a risk of QT prolongation

Lumefantrine

Potential for increased lumefantrine exposure
Risk of QT prolongation with ATV/r and LPV/r

Methadone and buprenorphine

Adjust methadone and buprenorphine doses as
appropriate

Quetiapine If co-administration is unavoidable, use quetiapine at
one sixth the normal dose
Pimozide Avoid this combination because of the risk of serious

arrhythmia; use alternative ARV drugs or antipsychotic
drugs

Lithium, haloperidol, fluphenazine

Use with caution since there is a risk of QT
prolongation with ATV/r and LPV/r

Amlodipine

Consider reducing the dose of amlodipine by 50%

Antidiabetic drugs (such as
glibenclamide and gliclazide)

Adjust the antidiabetic drug dose as appropriate

Statins

Simvastatin: contraindicated because of the risk of
rhabdomyolysis; use alternative dyslipidaemia agent

Atorvastatin: dose adjustment required; total daily
dose should be limited to 10 mg with ATV/r, 40 mg with
DRV/r and 20 mg with LPV/r

Hormonal contraceptives

Use alternative or additional contraceptive methods

Fluticasone or budesonide

Risk of Cushing’s syndrome; use alternative
corticosteroid (such as beclomethasone)

Acid-reducing agents

ATV/r: use at least 2 hours before or 1 hour after
antacids; contraindicated with proton pump inhibitors
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ARV

Key interactions

Suggested management

drug
DTG Carbamazepine, phenobarbital and Use an alternative anticonvulsant agent (such as
phenytoin valproic acid or gabapentin)

Rifampicin Increase DTG to 50 mg twice daily; avoid in the
presence of integrase class resistance. Continue with
twice daily dosing of DTG in children for 2 weeks after
use of rifampicin has ended

Rifapentine in TB preventive No evidence that change of dose of rifapentine or DTG

treatment regimens (1HP or 3HP) is needed to achieve adequate exposures of DTG

Metformin Avoid high-dose metformin with DTG; adjust the
metformin dose as appropriate

Polyvalent cation products containing | Use DTG at least two hours before or at least six hours

Mg, Al, Fe, Caand Zn after supplements containing polyvalent cations,
including but not limited to the following products:
Fe-, Ca-, Mg- or Zn-multivitamin supplements; mineral
supplements, cation-containing laxatives and Al-,

Ca- or Mg- containing antacids. Monitor for antiviral
efficacy
RAL Carbamazepine, phenobarbital and Use alternative anticonvulsant agent (such as valproic
phenytoin acid or gabapentin).

Rifampicin Increase RAL to 800 mg twice daily (RAL 400 mg twice
daily can be used with 3HP). Continue with twice daily
dosing of RAL in children for 2 weeks after use of
rifampicin has ended

Rifapentine in TPT regimens (1HP or No evidence that change of dose of rifapentine or RAL

3HP) is needed to achieve adequate exposures of RAL

Antacids Al- or Mg-containing antacids — not recommended
Ca-containing antacids — not recommended with RAL
once daily; no dose adjustment with RAL twice daily

Ca-, Fe- and Mg-containing RAL twice daily: separate intake by at least four hours

supplements or multivitamins RAL once daily: not recommended

EFV Bedaquiline Avoid the combination

Amodiaquine, DHA/piperaquine Use an alternative antimalarial agent or substitute EFV
for DTG

Artemisinins or lumefantrine Use an alternative antimalarial agent or substitute EFV
for DTG
Risk of QT prolongation with ATV/r and LPV/r

Methadone Adjust the methadone dose as appropriate

Quetiapine Adjust the quetiapine dose as appropriate

Hormonal contraceptives Use alternative or additional contraceptive methods

Amlodipine Adjust the amlodipine dose as appropriate

Simvastatin and atorvastatin Adjust the statin dose as appropriate

Low-dose dexamethasone (COVID-19) | Double dose of dexamethasone
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ARV Key interactions Suggested management
drug
NVP Rifampicin Replace NVP with EFV
HCV NS3/4A protease inhibitors Use alternative HCV direct-acting antiviral drug
regimen
Quetiapine Adjust the quetiapine dose as appropriate
Amlodipine Adjust the amlodipine dose as appropriate
Simvastatin Adjust the simvastatin dose as appropriate
1HP or 3HP Avoid the combination. Consider a non-rifamycin-based
approach, such as daily isoniazid or an alternative ARV
drug such as EFV + DTG
Low-dose dexamethasone (COVID-19) | Double dose of dexamethasone

This table was developed using the University of Liverpool’s drug interaction charts (238). A more comprehensive table
of ARV drug interactions is available in the annexes.

4.9 ARV drug resistance

Public health response to pretreatment HIV drug resistance

A high prevalence of pretreatment HIV drug resistance to NNRTIs negatively affects the success
of the public health response to HIV and potentially endangers the attainment of the global
target to end the AIDS epidemic as a global threat.

In 2017, WHO published guidelines on the public health response to pretreatment HIV drug
resistance to NNRTIs among people without previous ARV drug exposure or people with
previous ARV exposure who are initiating or reinitiating first-line ART (78). The guidelines also
provided the consensus prevalence or threshold of pretreatment HIV drug resistance to NNRTIs
at which specific public health actions are triggered (78).

These recommendations support countries in responding to pretreatment HIV drug resistance
to NNRTIs to attain and maintain the treatment target of 95% suppression of viral loads
among all people receiving first-line ART by 2025 (239) and address the first strategic objective
of the WHO Global Action Plan on HIV drug resistance 2017-2021 (240) on the prevention and
response to HIV drug resistance.

Prevalence of pretreatment HIV drug resistance

The 2019 WHO report on HIV drug resistance shows that levels of pretreatment HIV drug
resistance to NNRTIs are high in most of the countries surveyed (85). Nationally representative
surveys from 18 low- and middle-income countries conducted in 2014-2018 among people
initiating first-line ART show a high prevalence of pretreatment HIV drug resistance to NNRTIs,
reaching 10% or above in 12 of 18 countries: Argentina, Cuba, Eswatini, Guatemala, Honduras,
Namibia, Nepal, Nicaragua, Papua New Guinea, South Africa, Uganda and Zimbabwe (85).
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In Africa, the prevalence of NNRTI resistance was greater than 10% in four of six countries
reporting data to WHO, with pretreatment HIV drug resistance to EFV + NVP ranging from

8% in Cameroon to 21% in South Africa (85). In the Americas, pretreatment NNRTI resistance
exceeded 10% in five of eight countries and ranged from 6% in Colombia to 26% in Honduras
(85). In South-East Asia and the western Pacific, pretreatment NNRTI resistance exceeded 10%
in two of four countries: 10% in Nepal and 18% in Papua New Guinea (85).

Pretreatment HIV drug resistance to NNRTIs was shown to be significantly higher among
individuals initiating first-line ART with previous ARV drug exposure (such as women who had
received ARV drugs solely to prevent mother-to-child HIV transmission and people restarting
ART after a period of treatment interruption) compared with ARV drug—naive ART initiators in
all WHO regions. These findings are also consistent with the systematic review assessing the
prevalence of pretreatment HIV drug resistance globally (770).

Clinical impact of pretreatment HIV drug resistance

A systematic review and meta-analysis conducted to inform the development of these
guidelines showed that individuals with pretreatment resistance are more likely to experience
virological failure (OR 3.07, 95% Cl 2.40-3.94); the increased risk was observed both for adults
(OR 2.78, 95% Cl 2.19-3.53) and children (OR 7.47, 95% Cl 2.12-26.41) (241). In sensitivity
analysis restricted to 10 studies only focusing on NNRTI pretreatment HIV drug resistance
among adults, it was associated with an even more pronounced risk of virological failure

(OR 4.26, 95% Cl 2.55-7.12) (241). In addition, new resistance mutations were more likely

to emerge among people taking NNRTI-based first-line ART who had pretreatment HIV drug
resistance when initiating treatment compared with those without (OR 2.45, 95% CI 1.70-
3.52). People with pretreatment HIV drug resistance were more likely to discontinue or switch
ART than people without (OR 3.25, 95% Cl 1.86-5.67) (241).

To address concerns about the observed high prevalence of pretreatment HIV drug resistance
to NNRTIs and how it affects treatment outcomes, WHO is strengthening its response to HIV
drug resistance through these guidelines and broader efforts described in the Global Action
Plan on HIV drug resistance (240).

The Guideline Development Group convened by WHO expressed concern about the increasing
prevalence of pretreatment HIV drug resistance in low- and middle-income countries and
agreed that urgent public health action is needed in countries with a high prevalence of
pretreatment HIV drug resistance to NNRTIs.

The Guideline Development Group made the following recommendations and consensus
statement (78).

¢ For people initiating first-line ART with pretreatment HIV drug resistance to
NNRTIs, a NNRTI-containing regimen should be avoided (conditional recommendation,
low-certainty evidence).

e In countries in which the prevalence of pretreatment HIV drug resistance to NNRTIs among
people initiating first-line ART is equal to or greater than 10%, NNRTI-based ART should be
avoided (consensus statement).

The Guideline Development Group formulated a consensus statement specifying the threshold
for pretreatment HIV drug resistance to NNRTIs that should trigger a public health response.
The consensus statement was formulated in a transparent process following a framework
developed by the methodologist and the WHO Steering Group that considered the current and
historical data on the prevalence of pretreatment HIV drug resistance, the results from the
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systematic review showing how pretreatment HIV drug resistance affects treatment outcomes,
modelling data and acceptability and feasibility (78).

DTG is recommended as the preferred first-line ART. However, in settings and populations
in which DTG-based ART is not available or unsuitable because of toxicity, the following
considerations are inferred from the 2017 WHO guidelines on the public health response
to pretreatment HIV drug resistance (78).

In settings with a high prevalence of pretreatment HIV drug resistance to NNRTIs, boosted
Pl/r-based ART should be considered in first-line ART in circumstances in which DTG is
unavailable or unsuitable because of toxicity considerations (Table 4.1) (79).

Because of programmatic considerations, safety in pregnancy and HIV drug resistance profile,
ATV/r or DRV/r appear to have advantages compared with LPV/r, although the data are
limited and recommendations on the choice of Pl could not be made.

Alternatively, HIV drug resistance testing should be considered where feasible to guide first-
line ART regimen selection in settings with no access to DTG-based ART and in which the
national prevalence of pretreatment HIV drug resistance to NNRTIs is equal to or greater than
10% (Fig. 4.3, Table 4.1) (78).

The Guideline Development Group considered additional important factors for people
reinitiating ART with reported previous exposure to NNRTIs in settings in which DTG-based
ART is not available or suitable.

People initiating or reinitiating ART with reported previous exposure to NNRTIs have a
significantly higher risk of pretreatment HIV drug resistance to NNRTIs than people who are
ARV-naive (85,710). In this population, an NNRTI-containing regimen is not recommended,
regardless of the country’s prevalence of NNRTI pretreatment HIV drug resistance and
without the need to document whether the individual has NNRTI resistance by using an
HIV drug resistance test.

In settings in which DTG is unavailable or in populations in which DTG is unsuitable, people
initiating ART with reported previous exposure to NNRTIs should start Pl/r-based ART or
should receive pretreatment HIV drug resistance testing, where feasible, to select an optimal
first-line regimen (78).
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Fig. 4.3 WHO's recommended response to pretreatment HIV drug
resistance to NNRTIs

Is DTG-based regimen the

recommended first-line ART in
the country?

YES

Take necessary actions to
prevent HIVDR emergence and
transmission?

Are nationally representative PDR
survey data available?

>10% PDR to NNRTIs <10% PDR to NNRTIs Implement nationally
representative PDR survey

Are there challenges Scale up DTG-based ART. If this is not possible due to cost or other
associated with cost or other considerations, use Pl/r in ART initiators with prior ARV exposure, If this is
considerations for use of DTG not possible, consider using pretreatment HIVDR testing in this population

in first-line ART? to guide optimal regimen selection

YES

Rapidly scale- Introduce boosted Pls based first-line ART.

up DTG-based
ART as first line
ART

If use of bPI is not possible, consider using
pretreatment HIVDR testing to select
optimal treatment

2See section 4.7
Source: Guidelines on the public health response to pretreatment HIV drug resistance: July 2017 (78).

4.10 Key ARV drug interactions

Drug interactions can reduce the efficacy of ART and/or increase ART-related toxicity.
This section summarizes the major ARV drug interactions. A detailed table on drug interactions
is available in the annexes.

Pharmacokinetic drug—drug interactions can reduce the efficacy of ART and/or increase ART-
related toxicity. Common pitfalls include co-administering Pls with potent corticosteroids
(especially inhaled ones, such as budesonide and fluticasone, or locally injected ones, such

as triamcinolone), which can increase the risk of developing Cushing's syndrome; ATV/r with
acid-reducing agents (antacids and proton pump inhibitors), which can significantly reduce
ATV concentrations; or Pls with simvastatin, which can cause rhabdomyolysis. Major ARV drug
interactions are summarized in Table 4.14 and described in more detail in the annexes. Health-
care providers should be aware of all drugs — including alternative medicine products such as
herbal remedies and dietary supplements — people are taking when ART is initiated as well as
new drugs that are added during treatment maintenance.
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TB

WHO TB treatment guidelines include key considerations for managing concomitant TB and
ART for the prevention of HIV-associated TB, drug-susceptible TB and multidrug-resistant-TB
(59). Key contraindicated drug combinations include rifampicin with Pls or NVP. When people
with both HIV and TB are receiving a boosted PI, rifampicin may need to be replaced by
rifabutin at a daily dosage of 150 mg. If rifabutin is not available, LPV/r can be used for the
duration of TB treatment by doubling the standard dose of LPV/r or increasing the boosting
dose of RTV (see section 4.8.1). When rifampicin is used with DTG, the dosage should be
raised to 50 mg twice daily in the absence of INSTI resistance, otherwise this combination
should be avoided. When used in children, twice daily dosing of DTG or RAL should be
provided for an additional two weeks after use of rifampicin has ended. If the use of RAL

is considered (only under special circumstances), a doubling of the dosage to 800 mg twice
daily is indicated since recent evidence shows that standard doses of RAL with rifampicin do
not meet non-inferiority criteria (242). Rifampicin reduces TAF and tenofovir exposure, but
recent data showed that the intracellular tenofovir diphosphate (active entity) levels were still
fourfold higher than those obtained with TDF even without rifampicin (81), suggesting that
using TAF 25 mg once daily with rifampicin may be acceptable when TAF is considered in first-
line ART (only under special circumstances).

Currently, there are no virological outcome data for either TAF 25 mg once daily or twice daily
with rifampicin. In people with HIV and extensively drug-resistant or multidrug-resistant TB
receiving drugs for drug-resistant TB such as bedaquiline and delamanid, caution should be
exercised when co-administering with Pls because of the risk of QT-interval prolongation.
Further, since bedaquiline is primarily metabolized by CYP3A4, concomitant use with EFV can
reduce bedaquiline drug concentrations, resulting in potential loss of activity and therefore
this association should be avoided. Treatment of latent TB infection with THP or 3HP is not
recommended for people receiving Pls or NVP because of the risk of HIV virological failure. At
this point there is no evidence to indicate that a change of dosage of rifapentine and DTG or
RAL is needed in patients on THP or 3HP. Similar to rifampicin, DTG, RAL and TAF dosage needs
to be doubled with 1HP, whereas their standard dose can be used with 3HP (see section 4.4.1).
Details of drug—drug interactions with 3HP are available in the prescribing resources section
of the HIV drug interaction website of the University of Liverpool (238), Chapter 6 summarizes
current WHO guidance on management of HIV-associated TB.

Malaria

WHO recommends artemisinin-based combination therapies for treating uncomplicated
Plasmodium falciparum malaria (243). EFV is a moderate inducer of cytochrome P450
metabolism and is known to significantly lower plasma concentrations of artemisinins,
thus increasing the risk of suboptimal treatment of malaria. In one study, concentrations of
artemether and its active metabolite DHA were approximately halved by EFV; lumefantrine
concentrations were reduced by 20%. This was associated with a fourfold higher risk of
recurrent malaria at day 28 among children in Uganda compared with those receiving
LPV/r-based regimens (243). EFV is also expected to reduce piperaquine concentrations,
and combining DHA and piperaquine is not recommended. A healthy volunteer study was
discontinued after two subjects receiving EFV and amodiaquine developed symptomatic
elevation of liver transaminases — this combination is not recommended.

LPV/r significantly increases lumefantrine exposure, but the clinical relevance of this is
unknown. However, since both drugs tend to increase the QT interval on the electrocardiogram
(albeit for a relatively short duration of treatment of malaria), caution is advised when co-
administering these drugs. In contrast, DTG is not associated with significant risk for drug—
drug interactions with any WHO-recommended artemisinin-containing regimen.
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Hepatitis C

Potential drug—drug interactions should be considered when using ARV drugs and direct-
acting antiviral agents for HCV infection. Ledipasvir and velpatasvir with sofosbuvir have
shown reduced potential for drug—drug interactions with ARV drugs because they use
different metabolic pathways (244,245). However, they may increase TDF exposure because
of permeability glycoprotein inhibition, and caution is warranted, especially when TDF is
used in combination with boosted Pls. Grazoprevir- and glecaprevir-containing regimens are
contraindicated with ATV and DRV. Hepatitis C direct-acting antiviral agents do not interact
with other NRTIs or unboosted INSTIs.

Opioid substitution therapy

WHO recommends methadone or buprenorphine for treating opioid dependence (246).
Co-administering EFV decreases methadone and buprenorphine concentrations. This could
subsequently cause withdrawal symptoms and increase the risk of relapse to opioid use.
People taking methadone and EFV should be monitored closely, and those experiencing opioid
withdrawal may need to adjust their methadone dose. LPV/r may also reduce concentrations of
methadone, and both drugs are associated with QT prolongation.

Mental health

Medications used in treating mental health conditions have often been carefully titrated

to achieve an equilibrium of efficacy versus toxicity, and co-administering them with ARV
drugs requires carefully managing drug—drug interactions. Quetiapine should not be used in
combination with Pls unless absolutely necessary and if so, at one sixth the normal dose. The
enzyme-inducing NNRTIs, EFV and NVP may decrease levels of quetiapine, risking suboptimal
effects and destabilizing the clinical effect. Pimozide is contraindicated with Pls, since they
may increase pimozide concentrations, which may result in serious or life-threatening reactions
such as cardiac arrhythmia. Many agents for treating mental health conditions can prolong the
heart rate—corrected QTc interval, including lithium, haloperidol or fluphenazine, and caution
is required in combination with Pls. No pharmacokinetic interactions occur with NRTIs or
unboosted integrase inhibitors.

Hormonal contraceptives and high-dose hormonal therapy for gender
affirming

ARV drugs have the potential to either decrease or increase the levels of steroid hormones
in hormonal contraceptives (247). EFV can reduce contraceptive efficacy (including implant,
vaginal ring and transdermal contraceptives), and a reliable method of barrier contraception
must therefore be used in addition to hormonal contraceptives to prevent unintended
pregnancy. For women requiring emergency contraception while taking EFV, a copper
intrauterine device is preferred. Alternatively, a single dose of 3 mg of levonorgestrel can
be used. RTV-boosted Pls can reduce the estrogen component and therefore caution is
recommended and additional contraceptive measures should be used. NRTIs, newer NNRTIs
and unboosted integrase inhibitors do not interact with hormonal contraceptives (see the
annexes). The contraceptive efficacy of injectable formulations of either intramuscular or
subcutaneous depo-medroxyprogesterone acetate (DMPA) is unaffected by ARV drugs, and
it can be used without restrictions (248). WHO has made recommendations on the use of
hormonal contraception by women receiving ART (247).
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High-dose hormonal therapy for gender transitioning does not alter the efficacy of ARV drugs.
DTG, RAL, newer NNRTIs and NRTIs do not interact with hormones for gender transitioning,
but hormones need to be adjusted with Pls, EFV and NVP. Dosage recommendations for
hormone therapy for gender affirming are available in the prescribing resources section of the
HIV drug interaction website of the University of Liverpool (238).

Cardiovascular

Pls increase the concentrations of the antihypertensive drug amlodipine, and a 50% dose
reduction should therefore be considered. Dosage may also need to be adjusted when
administering antidiabetic drugs (glibenclamide and gliclazide) with Pls. Metformin does not
interact with Pls, but its exposure increases with DTG. Adjusting the dose of metformin should
be considered when starting or stopping DTG to maintain glycaemic control. High doses of
metformin should be avoided and close monitoring of people with moderate renal impairment
is recommended.

WHO recommends statins for people with a 10-year cardiovascular risk exceeding 30% (249).
Boosted Pls are contraindicated with simvastatin because of the risk of rhabdomyolysis.
Atorvastatin can be used with Pls, but the total daily dose should be limited to 10 mg with
ATVIr, 40 mg with DRV/r and 20 mg with LPV/r. An increase in atorvastatin dose may be
needed with EFV and NVP. Statins do not interact with DTG, RAL or NRTIs.

CoVvID-19

Dexamethasone is used at doses ranging from 6 mg up to 20 mg daily for short duration for
people with COVID-19. At such doses, dexamethasone has a weak to moderate inducing effect
that does not warrant any dose adjustment of EFV, NVP, Pls, DTG or RAL. Conversely, EFV and
NVP may decrease dexamethasone concentrations, and doubling of the dexamethasone dose is
therefore recommended. No drug—drug interactions are expected between ARV drugs and the
COVID-19 vaccines.

Other interactions

DTG should not be simultaneously administered with cation-containing antacids, laxatives and
multivitamin or mineral supplements because of the risk of chelation. If combined, DTG should
be administered two hours before or six hours after taking medications containing polyvalent

cations (250).
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9. MANAGING ADVANCED HIV DISEASE

This chapter summarizes guidance on managing people presenting for health care with
advanced HIV disease. For the full set of guidelines, please see WHO's previous guidelines for
managing advanced HIV disease (7).

5.1 Introduction

In 2015, WHO recommended that all people living with HIV start ART irrespective of clinical
or immune status. Most national guidelines have adopted this recommendation (2). However,
despite this progress, up to half the people living with HIV continue to present to care with
advanced HIV disease.

WHO defines advanced HIV disease for adults and adolescents (and children five years and
older) as having a CD4 cell count of less than 200 cells/mm? or WHO clinical stage 3 or 4
disease (3). All children younger than five years living with HIV are considered to have advanced
HIV disease.

Children older than two years who have been receiving ART for more than one year and are
clinically stable should not be considered to have advanced disease and should be eligible for
multimonth ART dispensing (subsection 5.6).

Advanced HIV disease includes people presenting to care for the first time following an HIV
diagnosis and people who have treatment failure and consequent decline in CD4 cell count.
Individuals who had previously initiated ART and are re-engaging with care after a period
of ART interruption should be assessed for advanced HIV disease and should be offered the
advanced HIV disease package as appropriate.

People presenting with advanced HIV disease are at high risk of death, even after starting ART,
with the risk increasing with decreasing CD4 cell count, especially with CD4 cell count <100
cells/mm? (3—6). Advanced HIV disease is also associated with increased health-care costs

(7), increased risk of opportunistic infections, immune reconstitution inflammatory syndrome,
incomplete immune reconstitution, higher viral reservoirs, higher inflammation, increased risk
of AIDS-related and non-AIDS-related comorbidities, use of more health-care services and
more frequent monitoring needs.

5.2 Causes of morhidity and mortality among adults with
advanced HIV disease

Leading causes of mortality among adults with advanced HIV disease globally include TB, severe
bacterial infections, cryptococcal disease, histoplasmosis, toxoplasmosis and Pneumocystis
jirovecii pneumonia. Other invasive fungal infections have been recently estimated as contributing
significantly to the number of people dying from AIDS-related causes (8).
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TB

TB is the leading cause of morbidity and mortality among people living with HIV (9). In 2019,
an estimated 1.2 million (range, 1.1 million—1.3 million) HIV-negative people died from TB

(a reduction from 1.7 million in 2000), and an additional 208 000 HIV-positive people died from
TB (range, 177 000—242 000) (a reduction from over 678 000 in 2000) (70). TB also remains

a leading cause of HIV-associated hospitalization among adults and children living with HIV
worldwide (77). See section 6.5 for more information on managing people coinfected with

TB and HIV.

Severe bacterial infections

People with advanced HIV disease frequently have severe bacterial infections, including
bloodstream, respiratory, central nervous system and gastrointestinal infections (72). The
burden of mortality and morbidity attributable to severe bacterial infections is poorly
characterized, largely because appropriate diagnostic testing facilities are lacking. Severe
bacterial infections are estimated to cause more than one third of the hospitalizations among
adults and children living with HIV worldwide (73).

Invasive fungal infections

Cryptococcal disease

By far the most common presentation of cryptococcal disease is cryptococcal meningitis, which
accounts for an estimated 15% of all people dying from AIDS-related causes globally, three
quarters of which are in sub-Saharan Africa (74). Less common presentations of cryptococcal
disease include pulmonary disease, skin, lymph node and bone involvement. Cryptococcal
disease is less common among young children than among adults. Subsection 5.4 provides
more details about managing cryptococcal disease among people with advanced HIV disease.

Histoplasmosis

Histoplasmosis is a fungal disease mostly reported in the WHO Region of the Americas, but it
has also been reported in countries in Asia and Africa (715). Histoplasmosis is highly endemic
in some regions of Central and South America and is a major opportunistic infection among
people living with HIV (75). Thousands of people living with HIV with advanced disease are
estimated to die from histoplasmosis each year (8). A major concern about histoplasmosis is
misdiagnosing it as TB and the high frequency of co-occurrence (about 20%) because of lack
of rapid and accurate diagnosis (76). Subsection 5.5 provides more details about managing
histoplasmosis among people with advanced HIV disease.

Pneumocystis jirovecii pneumonia

Pneumocystis jirovecii pneumonia is a leading cause of mortality among hospitalized adults
(13%) and children (29%) living with HIV (13). However, the global burden of morbidity and
mortality attributable to P. jirovecii pneumonia is poorly characterized because appropriate
diagnostic testing facilities are lacking in most settings.

Toxoplasmosis

Cerebral toxoplasmosis is the most frequent cause of expansive brain lesions among adults
living with HIV not receiving co-trimoxazole. Toxoplasmosis is a common protozoan infection
among people with HIV, with the prevalence of coinfection especially high in sub-Saharan
Africa (45%), Latin America and the Caribbean (49%) and North Africa and the Middle East
(61%) (17). People with latent toxoplasmosis infection are at risk of developing cerebral
toxoplasmosis when their CD4 count falls below 200 cells/mm3,
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Other important fungal infections

Fungal infections other than those caused by Cryptococcus species and P. jirovecii, notably
histoplasmosis and talaromycosis, are associated with advanced HIV disease in specific
geographical areas.

Talaromycosis (formerly known as penicilliosis) is a systemic mycosis that is endemic to many
countries in South-East Asia, including parts of China and India, and is a leading cause of
HIV-associated mortality, especially among individuals with a CD4 cell count <100 cells/
mm3. Untreated disseminated infection is usually fatal, and even when appropriate therapy is
provided mortality rates among hospitalized people are up to 30% (78,19).

Emergomycosis and other dimorphic fungal pathogens are emerging around the world. The
emergence of novel species, such as Emergomyces africanus, is adding challenges to the clinical
care of immunocompromised people, including those with advanced HIV disease (20). Lack of
knowledge about diagnosis, treatment and care are key aspects for further work.

Cytomegalovirus disease

Cytomegalovirus infection is a systemic viral infection that usually manifests as
cytomegalovirus retinitis among severely immunocompromised people; the reported
prevalence of cytomegalovirus retinitis is highest in Asia and appears to be low in Africa (21).

Wasting syndrome and malnutrition

Malnutrition and wasting are an important cause of hospitalization, responsible for 3% of
hospitalizations overall, rising to 12% in the WHO African Region (73). Nutritional assessment
(anthropometry and clinical and dietary assessment), counselling and support should be an
integral component of HIV care and conducted at enrolment in care and monitored across the
care continuum. Children with advanced HIV disease commonly present with malnutrition.

Assessing advanced HIV disease

CD4 cell count is the best indicator of disease stage and immediate risk of death and thus
should be used to identify people with advanced HIV disease. If access to CD4 count is limited
or unavailable, WHO staging should be used. For children from five years of age, adolescents
and adults, advanced HIV disease is defined as the presence of a CD4 cell count <200 cells/
mm? or WHO clinical stage 3 or 4. All children younger than five years (who are not already
receiving ART and clinically stable) are considered to have advanced HIV disease.

Everyone entering or re-entering care should receive a CD4 test at treatment baseline and as
clinically indicated for people who are severely ill, clinically unstable or have advanced HIV
disease. A person receiving ART is considered clinically stable based on the following criteria:
receiving ART for at least six months, no current illnesses, good understanding of lifelong
adherence and evidence of treatment success within the past six months (such as all viral load
measurements <1000 copies/mL).

CD4 cell count testing can be performed using a variety of technologies, including laboratory-
based CD4 analysers, point-of-care technologies, and device-free semi-quantitative rapid
tests (22). Many countries have one or more of these options already available from previous
investments made when CD4 cell count was used to set priorities among people living with
HIV initiating ART. It is suggested that countries map their CD4 network and identify the best
technologies and potential mix useful for their context, considering testing volume needs,
health-care facility distribution and key characteristics of each assay, such as time to obtain
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results, throughput and costs.Although same-day point-of-care CD4 cell count testing supported
more rapid ART initiation before the “treat all” policy was adopted (23), the clinical benefits

of using same-day point-of-care CD4 cell count testing to more rapidly and effectively identify
people living with advanced HIV disease has not yet been studied. However, given the high

rates of morbidity and mortality observed among people living with advanced HIV disease,
more rapidly identifying people with advanced HIV disease and providing the advanced HIV
disease package of care are likely to improve outcomes. To support rapid and, ideally, same-day
identification, several technologies are available, both with and without devices (24). As with
any diagnostic assay, careful consideration should be given to human resource requirements,
quality assurance and service and maintenance (if device-based). Lack of same-day availability
of CD4 count results should not be a barrier to initiating ART on the same day. In settings with
limited or no access to laboratory-based CD4 cell count and available point-of-care CD4, it may
be considered acceptable for use in the context of the advanced HIV disease package, noting the
limitation that a point-of-care test is unable to differentiate between an individual who has a
CD4 cell count of less than 100 cells/mm? and a cell count between 100 and 200 cells/mm3.

5.3 Providing a package of care

To address these leading causes of morbidity and mortality among people with advanced HIV
disease, WHO recommends that a package of interventions, including screening, treatment
and/or prophylaxis for major opportunistic infections, rapid ART initiation and intensified
adherence support interventions, be offered to everyone (all populations and age groups) living
with HIV presenting with advanced HIV disease (7).

Recommendation (2017)

A package of interventions including screening, treatment and/or prophylaxis
for major opportunistic infections, rapid ART initiation and intensified
adherence support interventions should be offered to everyone presenting
with advanced HIV disease (strong recommendation, moderate-certainty evidence).

Source: Guidelines for managing advanced HIV disease and rapid initiation of antiretroviral therapy (26).

Rationale for this recommendation

The rationale for this recommendation is based on two randomized controlled trials: REMSTART
(25) and REALITY (26).

REMSTART (25) was conducted in the United Republic of Tanzania and Zambia and randomized
1999 ART-naive adults living with HIV with CD4 count <200 cells/mm? to either standard care
or standard care plus enhanced clinic-based care with serum cryptococcal antigen screening
and pre-emptive antifungal treatment for those who tested cryptococcal antigen—positive and
additional community support (comprising a weekly home or community visit by trained and
paid lay workers who delivered ART, provided adherence support and monitored participants
for signs and symptoms of drug toxicity or new symptoms). The intervention group had 28%
fewer people dying: mortality was 13% in the intervention group versus 18% in the group
receiving standard care.
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REALITY (26) enrolled 1805 mainly adults living with HIV (72 were 5-17 years old) with CD4
counts <100 cells/mm? in Kenya, Malawi, Uganda and Zimbabwe. All underwent screening

for active TB at enrolment and then were randomized to the standard of care (co-trimoxazole)
according to national guidelines or an enhanced prophylaxis package: 12 weeks of fluconazole
(100 mg once daily), 12 weeks of a fixed-dose combination of co-trimoxazole (800 + 160 mg)
+ isoniazid (300 mg) + pyridoxine (25 mg) as a scored once-daily tablet, five days of 500 mg
of azithromycin once daily and a single dose of 400 mg of albendazole. All drugs were started
simultaneously, and ART was offered on the same day as the prophylaxis package.

The enhanced prophylaxis package at the time of ART initiation reduced mortality by

27% (from 12.2% to 8.9%) over 24 weeks. Mortality from Cryptococcus species declined
considerably, from 1.5% to 0.4%, and mortality from unascertained causes (most people died
at home) declined from 6.0% to 3.8%. TB incidence was reduced by 28%, cryptococcal disease
by 62% and hospitalization by 17% in the enhanced prophylaxis group versus the standard-of-
care group. Most of the deaths in this study occurred within the first three weeks, highlighting
the value of early prophylaxis for people with advanced disease.

Implementation considerations

Providing a package of essential interventions focuses attention on preventing, diagnosing and
treating the most common causes of morbidity and mortality among people with advanced
HIV disease. Identifying people with advanced HIV disease who are eligible for elements

of a package of care requires CD4 testing. In addition, determining the immune status of
people whose treatment is failing according to virological criteria can help in guiding clinical
management decisions. See Chapter 4 on the treatment monitoring algorithm.

Attention should also be paid to other important causes of severe illness not covered by the
package, especially in regions in which specific comorbidities and coinfections are prevalent.
Of note, increased pill burden and side-effects may affect treatment adherence. To support
treatment adherence, shorter regimens for TB preventive treatment are recommended (27).
Identifying suitable screening tools for use is also an important research gap.

Table 5.1 summarizes the specific components of the package of interventions that should

be offered to people presenting with advanced HIV disease. For detailed guidance on using
systematic TB screening for people, including screening tools recommended for people living
with HIV and diagnostic tools such as lateral flow urine lipoarabinomannan assay (LF-LAM),
WHO-approved molecular rapid diagnostics and TB preventive treatment, see the consolidated
guidelines and operational handbooks for TB modules 1, 2 and 3 (27-29).

Clinical considerations

The role of presumptive treatment in managing cryptococcal disease and histoplasmosis

as well as preventive therapy for TB, P. jirovecii pneumonia and bacterial infections should

be considered in settings in which access to diagnostic tests is limited and people present
with typical or possible signs and symptoms (especially when accompanied by clinical signs
indicating severe illness). A seriously ill adult is defined as having any of the following danger
signs: respiratory rate =30 breaths per minute; heart rate =120 beats per minute; or unable
to walk unaided. Other clinical conditions, such as body temperature >39°C, can also be
considered based on local epidemiology and clinical judgement.

People with advanced HIV disease may start both ART and prophylaxis at the same time (26).
However, ART initiation should be deferred when clinical symptoms suggest TB meningitis or

cryptococcal meningitis to avoid paradoxical worsening of the existing infection which can be
life-threatening (30).
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Table 5.1 Components of the package of care for people with
advanced HIV disease

for cryptococcal antigen—positive
people without evidence of
meningitis

Intervention CD4 cell count Adults Adolescents Children
S AETH
Screening tools for TB disease Any Yes Yes Yes
for adults and adolescents:
WHO-recommended four- (symptom
symptom screen, chest X-ray, screen only)
C-reactive protein, WHO-
recommended molecular rapid
diagnostic test for TB, alone or
in combination
Screening tools for TB disease
among children: symptom
screening for children living
with HIV
WHO-recommended molecular Any Yes Yes Yes
- rapid diagnostics as the first
& . | test for pulmonary TB diagnosis
2 é among those who screen positive
S 2 | for TB and investigations for
g T | extrapulmonary TB as applicable;
v chest X-ray may also be used to
support investigations
LF-LAM to assist TB diagnosis <200 cells/mm? Yes Yes Yes
among people with symptoms (inpatient)
and signs of T8 <100 cells/mm?
(outpatient)
Or any CD4 count
with symptoms or if
seriously ill
Cryptococcal antigen screening Recommended for | Yes Yes No
<100 cells/mm? and
considered for 200
cells/mm?
Co-trimoxazole prophylaxis <350 cellss'mm?or | Yes Yes Yes
clinical stage 3 or 4 L
For criteria,
= Any CD4 count see Chapter 6
< 2 in settings with
s high prevalence of
= malaria or severe
=32 bacterial infections
o o
09_ qE, TB preventive treatment? Any Yes Yes Yes
= Fluconazole pre-emptive therapy | <100 cells/mm? Yes Yes Not applicable

(screening not
advised)
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Intervention CD4 cell count Adults Adolescents Children

S AETH
Rapid ART initiation® Any Yes Yes Yes
=
= '% Defer initiation if clinical Any Yes Yes Yes
<< 2 | symptoms suggest meningitis
| (TB or cryptococcal)
g Tailored counselling to ensure <200 cells/mm? Yes Yes Yes
5 optimal adherence to the
% £ | advanced HIV disease package,
= & | including home visits if feasible
@ 7
a
©
=]
<

2TB preventive treatment should be provided in accordance with current WHO guidance (27).
bPeople receiving a positive WHO four-symptom screen should initiate ART while being evaluated for TB if clinical signs
and symptoms of meningitis are absent.

5.4 Overview of clinical management of cryptococcal
disease

Cryptococcal disease is one of the most important opportunistic infections among people living
with advanced HIV disease and is a major contributor to mortality (74,37-33). Cryptococcus
neoformans, the causative agent of cryptococcal disease, is present in the environment
worldwide. Exposure occurs through inhalation.

In 2018, WHO published Guidelines on the diagnosis, prevention and management of
cryptococcal disease in HIV-infected adults, adolescents and children (34).

Early diagnosis and treatment of cryptococcal meningitis is key to reducing mortality from
cryptococcal disease. Health-care professionals should have a low threshold for suspecting
cryptococcal meningitis among people with advanced HIV disease. Countries should give
priority to reliable access to rapid diagnostic cryptococcal antigen assays, preferably lateral
flow assays, for use in CSF, serum, plasma or whole blood.

Of importance, immediate ART initiation is not recommended for adults, adolescents
and children living with HIV who have cryptococcal meningitis because of the risk of
increased mortality and ART initiation should be deferred 4—6 weeks from the initiation
of antifungal treatment.

Box 5.1 summarizes the recommendations, which are all based on evidence reviewed
by the Guideline Development Group (34).
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Box 5.1 Summary of recommendations (2018)

Diagnosis of cryptococcal meningitis

For adults, adolescents and children living with HIV suspected of having a first episode of cryptococcal
meningitis, prompt lumbar puncture with measurement of CSF opening pressure and rapid cryptococcal
antigen assay is recommended as the preferred diagnostic approach (34)

(strong recommendation, moderate-certainty evidence for adults and adolescents).
The following diagnostic approaches are recommended, according to the context.

Settings with ready access to and no contraindication for lumbar puncture

1. If both access to a cryptococcal antigen assay (either lateral flow assay or latex agglutination assay) and
rapid results (less than 24 hours) are available: lumbar puncture with rapid CSF cryptococcal antigen
assay is the preferred diagnostic approach (34)

(strong recommendation, moderate-certainty evidence for adults and adolescents).

2. If access to a cryptococcal antigen assay is not available and/or rapid results are not available: lumbar
puncture with CSF India ink test examination is the preferred diagnostic approach (34)

(strong recommendation, moderate-certainty evidence for adults and adolescents).
Settings without immediate access to lumbar puncture or when lumbar puncture is clinically

contraindicated such as significant coagulopathy or suspected space-occupying lesion based on
focal nervous system signs or recurrent seizures

1. If both access to a cryptococcal antigen assay and rapid results (less than 24 hours) are available: rapid
serum, plasma or whole-blood cryptococcal antigen assays are the preferred diagnostic approaches (34)

(strong recommendation, moderate-certainty evidence for adults and adolescents).

2. If a cryptococcal antigen assay is not available and/or rapid access to results is not ensured: prompt
referral for further investigation and treatment as appropriate (34)

(strong recommendation, moderate-certainty evidence for adults and adolescents).

Prevention and screening

Overarching principle

Screening for cryptococcal antigen is the optimal approach for guiding resources in a public health approach
and is the preferred approach for identifying infection when managing people aged 10 years or older
presenting with advanced HIV disease (25).

Recommendations

Screening for cryptococcal antigen followed by pre-emptive antifungal therapy (35)* among cryptococcal
antigen—positive people to prevent the development of invasive cryptococcal disease are recommended
before initiating or reinitiating ART for adults and adolescents living with HIV who have a CD4 count
<100 cells/mm? (36)

(strong recommendation, moderate-certainty evidence).
This may be considered at a higher CD4 cell count threshold of <200 cells/mm? (36)
(conditional recommendation, moderate-certainty evidence).

All people living with HIV with a positive cryptococcal antigen result on screening should be carefully evaluated
for signs and symptoms of meningitis and undergo a lumbar puncture, if feasible, with CSF examination and
India ink or CSF cryptococcal antigen assay to exclude active cryptococcal disease. India ink has low sensitivity,
and a negative result on India ink should be confirmed by CSF cryptococcal antigen testing.

When cryptococcal antigen screening is not available, fluconazole primary prophylaxis should be given to
adults and adolescents living with HIV who have a CD4 count <100 cells/mm? (37)

(strong recommendation, moderate-certainty evidence).
This may be considered at a higher CD4 cell count threshold of <200 cells/mm? (36)
(conditional recommendation, moderate-certainty evidence).

2The Southern African HIV Clinicians’ Society recommends starting ART two weeks after starting fluconazole, and
consideration is being given to starting ART immediately if lumbar puncture excludes cryptococcal meningitis among
people who test positive for whole-blood cryptococcal antigen.
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Induction
The following is recommended as the preferred induction regimen.

e For adults, adolescents and children, a short-course (one-week) induction regimen with amphotericin B
deoxycholate (1.0 mg/kg per day) and flucytosine (100 mg/kg per day, divided into four doses per day) is
the preferred option for treating cryptococcal meningitis among people living with HIV (38,39)

(strong recommendation, moderate-certainty evidence for adults).
The following induction regimens are recommended as alternative options.

o Two weeks of fluconazole (1200 mg daily, 12 mg/kg per day for children and adolescents) + flucytosine
(100 mg/kg per day, divided into four doses per day) (39)

(strong recommendation, moderate-certainty evidence).

e Two weeks of amphotericin B deoxycholate (1.0 mg/kg per day) + fluconazole (1200 mg daily, 12 mg/kg
per day for children and adolescents up to a maximum of 800 mg daily) (39)

(strong recommendation, moderate-certainty evidence).

Consolidation

Fluconazole (400-800 mg daily for adults or 612 mg/kg per day for children and adolescents up to a
maximum of 800 mg daily) is recommended for the consolidation phase (for eight weeks following the
induction phase) (40,41)

(strong recommendation, low-certainty evidence).

Maintenance (or secondary prophylaxis)

Fluconazole (200 mg daily for adults or 6 mg/kg per day for adolescents and children) is recommended for
the maintenance phase (42—-44)

(strong recommendation, high-certainty evidence).

Using adjunctive systemic corticosteroids in treating cryptococcal meningitis

Routine use of adjunctive corticosteroid therapy during the induction phase is not recommended in treating
adults, adolescents and children who have HIV-associated cryptococcal meningitis (45)

(strong recommendation, high-certainty evidence for adults and adolescents).

Timing of ART

Immediate ART initiation is not recommended among adults, adolescents and children living with HIV who
have cryptococcal meningitis because of the risk of increased mortality and should be deferred 4-6 weeks
from the initiation of antifungal treatment (46—49)

(strong recommendation, low-certainty evidence for adults).
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The Guidelines on the diagnosis, prevention and management of cryptococcal disease in
HiV-infected adults, adolescents and children (34) also set out good practice principles
(Table 5.2).

Preventing, monitoring and managing amphotericin B toxicity. For people living
with HIV receiving amphotericin B—containing regimens for treating cryptococcal disease,
a minimum package of preventing, monitoring and managing toxicity is recommended to
minimize the serious types of amphotericin B—related toxicity, especially hypokalaemia,
nephrotoxicity and anaemia (50-53).

Monitoring for and managing raised intracranial pressure. Adults, adolescents and
children living with HIV with suspected cryptococcal meningitis should have an initial lumbar
puncture and an early repeat lumbar puncture (within 3-5 days) with measurement of CSF
opening pressure to assess for raised intracranial pressure regardless of the presence of
symptoms or signs of raised intracranial pressure (54,55).

Managing raised intracranial pressure. Therapeutic lumbar puncture: relieve pressure by
draining a volume sufficient to reduce the CSF pressure to <20 cm or halving the baseline
pressure if extremely high; the persistence or recurrence of symptoms or signs of raised
intracranial pressure should determine the frequency of repeat therapeutic lumbar puncture.
For people with persistent symptoms of intracranial pressure, repeat daily therapeutic lumbar
puncture (with measurement of CSF opening pressure where available) and CSF drainage, if
required, are recommended until the symptoms resolve or the opening pressure is normal for at
least two days (34).

Monitoring treatment response. Clinical response (including resolution or recurrence of
fever, headache and symptoms or signs of raised intracranial pressure) should be assessed daily
during the initial two weeks of induction therapy. Among people for whom evidence indicates
a sustained clinical response, routine follow-up lumbar puncture after completing induction
treatment to assess antifungal treatment response (CSF fungal culture and CSF cryptococcal
antigen) or serum or plasma cryptococcal antigen is not recommended in low- and middle-
income countries (34).

Managing treatment failure. For people who present with cryptococcal meningitis relapse,
the following steps are recommended: start or restart induction treatment according to

the recommendations for induction treatment; manage raised intracranial pressure with
therapeutic lumbar puncture; and provide adapted adherence support. If ART has not already
started, initiating ART after 4—6 weeks of optim