HIV MOLECULAR
DIAGNOSTICS TOOLKIT
T0 IMPROVE ACGESS TO
VIRAL LOAD TESTING AND
INFANT DIAGNOSIS

JULY 2019

o HIV TREATMENT AND CARE ﬂ *

JI

«‘/@v World Health
N\t 77 ¥ Organization



HIV molecular diagnostics toolkit to improve access to viral load testing and infant diagnosis

ISBN 978-92-4-151621-1

© World Health Organization 2019
Some rights reserved. This work is available under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 1GO
licence (CC BY-NC-SA 3.0 IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo).

Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial purposes, provided the
work is appropriately cited, as indicated below. In any use of this work, there should be no suggestion that WHO endorses

any specific organization, products or services. The use of the WHO logo is not permitted. If you adapt the work, then you

must license your work under the same or equivalent Creative Commons licence. If you create a translation of this work, you
should add the following disclaimer along with the suggested citation: “This translation was not created by the World Health
Organization (WHO). WHO is not responsible for the content or accuracy of this translation. The original English edition shall be
the binding and authentic edition”.

Any mediation relating to disputes arising under the licence shall be conducted in accordance with the mediation rules of the
World Intellectual Property Organization.

Suggested citation. HIV molecular diagnostics toolkit to improve access to viral load testing and infant diagnosis. Geneva:
World Health Organization; 2019. Licence: CC BY-NC-SA 3.0 IGO.

Cataloguing-in-Publication (CIP) data. CIP data are available at http://apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see http://apps.who.int/bookorders. To submit requests for
commercial use and queries on rights and licensing, see http://www.who.int/about/licensing.

Third-party materials. If you wish to reuse material from this work that is attributed to a third party, such as tables, figures
or images, it is your responsibility to determine whether permission is needed for that reuse and to obtain permission from the
copyright holder. The risk of claims resulting from infringement of any third-party-owned component in the work rests solely
with the user.

General disclaimers. The designations employed and the presentation of the material in this publication do not imply the
expression of any opinion whatsoever on the part of WHO concerning the legal status of any country, territory, city or area
or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent
approximate border lines for which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or recommended
by WHO in preference to others of a similar nature that are not mentioned. Errors and omissions excepted, the names of
proprietary products are distinguished by initial capital letters.

All reasonable precautions have been taken by WHO to verify the information contained in this publication. However, the
published material is being distributed without warranty of any kind, either expressed or implied. The responsibility for the
interpretation and use of the material lies with the reader. In no event shall WHO be liable for damages arising from its use.
Cover photo: © WHO

Layout by L'IV Com Sarl

Printed in Switzerland


https://creativecommons.org/licenses/by-nc-sa/3.0/igo/

—-

&@v World Health
N 77 9 VOrganlzatlon

ﬁ((

HIV MOLECULAR
DIAGNOSTICS TOOLKIT
T0 IMPROVE ACCESS T0
VIRAL LOAD TESTING AND
INFANT DIAGNOSIS

TOOLKIT —JULY 2019



’ HIV molecular diagnostics toolkit to improve access to viral load testing and infant diagnosis

CONTENTS

Acknowledgements . . .. . 3

Introduction: molecular diagnostics for HIV viral load testing and infant diagnosis .. ... ... .. .. .. . 4

Viral load test result utilization to support clinical management of people living with HIV

on antiretroviral therapy . . ... . 7
3. Estimated reach of and access to viral load testing using traditional plasma specimens. ... . . . . 10
4. Specimen stability for HIV viral load testing . .. ... . ... .. ... ... . ... ... ... 12
5. Technical background: molecular testing. . ... ... ... . . . 14
6. Alternative specimen types and technologies for consideration when liquid plasma cannot be used

widely for viral load testing due to infrastructure, transport or other constraints. .. ... ... ... . .. . 18

6.1. Alternative specimen types and technologies: dried blood spot specimens for HIV viral load testing. .. ... .. .. 18

6.2. Alternative specimen types and technologies: dried plasma spot specimens for HIV viral load testing. . . . . . .. 20

6.3. Alternative specimen types and technologies: plasma preparation tubes for HIV viral load testing . ... ... .. . 21

6.4. Alternative specimen types and technologies: point-of-care and near-point-of-care tools for HIV

viral load testing. . .. ... 23

7. Operational interventions and considerations in scaling up viral load and infant diagnosis. ... ... ... . 25

7.1. Specimen transport options for molecular diagnostics. . ... ... ... ... 25

7.2. Infant diagnosis and viral load specimen collection bundles . . ... ... ... ... .. .. ... . ... ... .. ... .. .. 30

7.3. Operational interventions: using viral load as a diagnostic for infants. ... .. ... .. .. . .. .. . .. .. 33

7.4. Novel point-of-care tools for early infant diagnosis of HIV. . ... ... ... ... .. . ... ... .. . ... .. .. 34

7.5. Operational interventions: updated considerations for a comprehensive quality management package

for point-of-care testing within national health programmes. ... .. .. ... ... ... ... ... 35

8. Conclusions . . . 38
References . . . . 39

Annex 1. Infant diagnosis algorithm .. 44



HIV molecular diagnostics toolkit to improve access to viral load testing and infant diagnosis

ACKNOWLEDGEMENTS

Several key stakeholders have provided significant input throughout the development process of this publication, including
the following.

Robert Luo, Kameko Nichols and Neil Parkin
African Society for Laboratory Medicine: Charles Kiyaga and Anafi Mataka

Clinton Health Access Initiative: Paolo Maggiore, Maria Rosezoil Rioja and Jilian Sacks

Elizabeth Glaser Pediatric AIDS Foundation: Jennifer Cohn

United States Agency for International Development: Dianna Edgil, Matthew Wattleworth and Jason Williams
WHO Regional Office for Africa: Fatim Cham Jallow and Fausta Mosha

WHO Essential Medicines and Health Products Programme: Mercedes Perez and Ute Stroher

In particular:
The Clinton Health Access Initiative and the United States Agency for International Development supported the
development of Section 3.
Robert Luo supported the development of Section 5 and subsection 6.1.
Kameko Nichols supported the development of subsection 7.1.
The Clinton Health Access Initiative supported the development of subsection 7.2.

o
=
=
©




" HIV molecular diagnostics toolkit to improve access to viral load testing and infant diagnosis

1. INTRODUCTION: MOLECULAR DIAGNOSTICS
FOR HIV VIRAL LOAD TESTING AND INFANT

DIAGNOSIS

Treatment failure monitoring

Monitoring people receiving antiretroviral therapy is
important to ensure successful treatment, identify
adherence problems and determine whether antiretroviral
therapy regimens should be switched in case of treatment
failure. In 2013, WHO recommended viral load testing

as the preferred monitoring approach to diagnose and
confirm antiretroviral therapy failure (7). Compared with
clinical or immunological monitoring, viral load provides
an early and more accurate indication of treatment failure.
Measuring viral load can help to distinguish between

drug resistance and non-adherence when coupled with
robust enhanced adherence counselling. Further, viral load
can serve as a proxy measure for the risk of transmission
and effectiveness of prevention interventions at both the
individual and population levels.

Updated 2016 WHO guidelines recommend routine viral
load monitoring be carried out at 6 months, 12 months
after initiation of antiretroviral therapy and then every 12
months thereafter if the person is stable on antiretroviral
therapy (2). If viral load is not routinely available, CD4
count and clinical monitoring should be used to assess
treatment failure. Further, dried blood spot specimens using
venous or capillary whole blood can be used to determine
the HIV viral load. A threshold of 1000 copies/mL should
be used to determine treatment failure when using dried
blood spot specimens, as similarly defined for testing using
plasma.

Treatment failure is defined by a persistently detectable
viral load exceeding 1000 copies/mL (2): that is, two
consecutive viral load measurements within a three-month
interval with adherence support between measurements
after at least six months of starting a new antiretroviral
therapy regimen (Box 1).

In addition, viral load may support differentiated service
delivery strategies for people living with HIV, including
those who are stable on antiretroviral therapy (2).
Stable individuals are defined as those who have
received antiretroviral therapy for at least one year and
have no adverse drug reactions that require regular
monitoring, no current illnesses or pregnancy, are not
currently breastfeeding and have good understanding

Box 1. Assessing advanced HIV disease

Since CD4 count is the best predictor of disease status
and immediate risk of death, it should be used to
identify people with 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 clinically unstable or have symptoms
of advanced HIV disease (2,3). Further, it is strongly
recommended that people with advanced HIV disease
(CD4 count below 200 cells/mm? or WHO stage 3

or 4) receive a package of care (4).

of lifelong adherence and evidence of treatment success
(two consecutive viral load measurements below

1000 copies/mL). The package of care for stable individuals
can include less frequent clinic visits and medication
pickup, community-based care and cessation of CD4 count
monitoring if viral load testing is available.

Many national guidelines now recommend and are scaling
up access to viral load testing for treatment monitoring

(Fig. 1).

The proportion of yearly viral load tests performed has
increased significantly since 2013 (Fig. 2) (5) About

15 million viral load tests were conducted in 2017, and
projections suggest that nearly 29 million tests may be
performed in 2022. Despite increasing volumes, the total
coverage of the demand of viral load testing remained
below 60% in 2017.

As national viral load test volumes are large and continue
to grow, this will add significantly more costs to national
testing budgets. Fortunately, several recent pricing
commitments have been negotiated to support viral load
testing expansion and access (6—8).

Numerous technologies, both laboratory-based and near-
point-of-care assays, currently exist to support the scaling
up of viral load testing and infant diagnosis. Several
additional technologies are being developed (9,70)
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Fig. 1. National policy on routine viral load testing for monitoring ART and level of
implementation for adults and adolescents in low- and middle-income countries
(situation as of July 2019)
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Source: Global AIDS Monitoring (UNAIDS/WHO/UNICEF) and WHO HIV Country Intelligence Tool, 2019

Fig. 2. Estimated viral load forecast in low- and middle-income countries globally
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Infant diagnosis

Infant diagnosis consists of testing throughout the
exposure period of HIV-exposed infants. Depending on the
age, this can comprise either nucleic acid—based testing or
serological testing. More specifically, early infant diagnosis
refers specifically to nucleic acid-based testing of infants
within two months of birth. See Annex 1 for the infant
diagnosis algorithm.

Coverage of early infant diagnosis (testing within two
months of birth) has remained stagnant in recent years,
with about 51% of HIV-exposed infants receiving a nucleic
acid test within the first two months of life in 2018 (77 The
proportions of HIV-exposed infants tested at nine months
or at the end of the exposure period have been difficult to
gather.

Current forecasts for nucleic acid testing suggest moderate
growth and sustained volumes through 2022 (Fig. 3) (5)
About 1.4 million infant nucleic acid tests were performed
in 2017, with more than 2 million projected to be needed
for 2022.

Since 2010, several key recommendations have been made
to support access to and expanded scale-up of infant
diagnosis (2.12).

e An indeterminate range should be used to improve
the accuracy of all nucleic acid—based infant diagnosis
assays (strong recommendation, moderate-quality
evidence).

e Among infants with an initial positive nucleic acid test
result, it is strongly recommended that antiretroviral

therapy be started without delay and, at the same time,
a second specimen be collected to confirm the initial
positive test (strong recommendation, low-quality
evidence).

It is strongly recommended that children (18 months
or older) with suspected HIV infection or HIV exposure
have HIV serological testing performed according to
the standard diagnostic HIV algorithm used for adults
to determine final diagnosis (strong recommendation,
high-quality evidence).

In generalized epidemic settings, infants and children
with unknown HIV status who are admitted for inpatient
care or attending malnutrition or TB clinics should be
routinely tested for HIV (strong recommendation, low-
quality evidence).

In generalized epidemic settings, infants and children
with unknown HIV status should be offered HIV testing
in outpatient or immunization clinics (conditional
recommendation, low-quality evidence).

Nucleic acid—testing technologies that are developed
and validated for use at or near to the point of

care can be used for infant HIV testing (conditional
recommendation, low-quality evidence).

Addition of nucleic acid testing at birth to existing infant
diagnosis approaches can be considered to identify

HIV infection among HIV-exposed infants (conditional
recommendation, low-quality evidence).

Consideration should be given to replace serological
testing at nine months of age with nucleic acid—based
testing.

Fig. 3. Estimated infant diagnosis forecast in low- and middle-income countries

globally
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