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GLOSSARY OF TERMS

Markers for HBV infection

HB surface
antigen (HBsAg)

HB core antigen
(HBcAg)

HB e antigen
(HBeAg)

HB surface
antibody (anti-HBs)

HB core antibody
(anti-HBc)

anti-HBc IgM

HBV e antibody
(anti-HBe)

HBV DNA

HBV envelope protein often produced in excess and detectable in the
blood in acute and chronic HBV infection

HBYV core protein. The core protein is coated with HBsAg and therefore
not found free in serum

Viral protein found in the high replicative phase of HBV. HBeAg is
usually a marker of high levels of replication with wild-type virus but is
not essential for viral replication

Antibody to HBsAg. Develops in response to hepatitis B vaccination and
during recovery from hepatitis B, denoting past infection and immunity

Antibody to HBV core (capsid) protein. Anti-HBc antibodies are non
neutralizing antibodies and are detected in both acute and chronic infection

Subclass of anti-HBc. Detected in recent HBV infection but can be detected by
sensitive assays in chronic HBV infection

Antibody to HBeAg. Detected in persons with lower levels of HBV
replication but also in HBeAg-negative disease (i.e. HBV that does not
express HBeAg)

HBYV viral genomes that can be detected and quantified in serum by
nucleic acid testing (NAT)

Markers for HCV infection

Anti-HCV antibody

HCV RNA

HCV core antigen
(HCVcAg)

Antibody to HCV, which can be detected in the blood usually within two
or three months of HCV infection or exposure. The terms HCV antibody
and anti-HCV antibody are equivalent, but in these guidelines, HCV
antibody is used throughout.

HCV viral genomes that can be detected and quantified in serum by
nucleic acid testing (NAT).

Nucleocapsid peptide 22 [p22] of HCV, which is released into plasma
during viral assembly and can be detected from early on and throughout
the course of infection

Natural history of viral hepatitis

Chronic HBV
infection

Persistence of HBsAg for at least six months. The persistence of HBsAg
in two specimens six months apart is frequently used in clinical practice
to confirm chronic hepatitis B infection.



Chronic HCV
infection

Viraemic infection

Occult HBV
infection

Cirrhosis

Decompensated
cirrhosis

Hepatocellular
carcinoma (HCC)

XVii

The presence of viraemic HCV RNA or HCVcAg in association with
positive serology for HCV antibody.

Hepatitis B or C infection associated with presence of virus in the blood
(as measured by HBV DNA or HCV RNA), and often referred to as
active, ongoing or current infection.

HBsAg negative but HBV DNA positive, although at very low levels
(invariably <200 IU/mL). Most are also anti-HBc positive.

An advanced stage of liver disease characterized by extensive hepatic
fibrosis, nodularity of the liver, alteration of liver architecture and
disrupted hepatic circulation.

Clinical features are portal hypertension (ascites, variceal haemorrhage
and hepatic encephalopathy), coagulopathy, or liver insufficiency
(jaundice). Other clinical features of advanced liver disease/cirrhosis
may include: hepatomegaly, splenomegaly, pruritus, fatigue, arthralgia,
palmar erythema, and oedema.

Primary cancer of the liver arising from the hepatocytes and may be a
complication of chronic hepatitis B or C infection

Measures of treatment response

HCV sustained
virological
response (SVR)

HCV non-response

HCV relapse

HCV viral
breakthrough

HBV treatment
failure

Undetectable HCV RNA in the blood at defined time point after the end
of treatment, usually at 12 or 24 weeks (SVR12 or 24)

Detectable HCV RNA in the blood throughout treatment

Undetectable HCV RNA during treatment and/or at end of treatment,
but subsequent detectable HCV RNA following treatment cessation

Undetectable HCV RNA during treatment followed by detectable HCV
RNA despite continued treatment

May be primary or secondary. Primary antiviral treatment failure may be
defined as failure of an antiviral drug to reduce HBV DNA levels by >1
x log,, IU/mL within 3 months of initiating therapy. Secondary antiviral
treatment failure may be defined as a rebound of HBV DNA levels of >1
x log,, lU/mL from the nadir in persons with an initial antiviral treatment
effect (>1 x log,, IlU/mL decrease in serum HBV DNA).

Diagnostic testing for hepatitis B and hepatitis C

Serological assays

Assays that detect the presence of either antigens or antibodies,
typically in serum or plasma but also in capillary/venous whole
blood and oral fluid. These include rapid diagnostic tests (RDTs),
and laboratory-based immunoassays, e.g. enzyme immunoassays
(EIAs), chemiluminescence immunoassays (CLIAs), and electro-
chemiluminescence immunoassays (ECLs).
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Rapid diagnostic
test (RDT)

Enzyme
immunoassay (EIA)

Nucleic acid
testing (NAT)

Multiplex or multi-
disease testing

Immunoassays that detect antibodies or antigens and can give a result
in less than 30 minutes. Most RDTs can be performed with capillary
whole blood collected by finger-stick sampling.

Laboratory-based serological immunoassays that detect antibodies,
antigens, or a combination of both

A molecular technology, for example, polymerase chain reaction (PCR)
or nucleic acid sequence-based amplification (NASBA) that can
detect very small quantities of viral nucleic acid (RNA or DNA), either
qualitatively or quantitatively.

Refers to testing using one specimen in the same test device (or
reagent cartridge) that can detect other infections (e.g. HIV, syphilis,
hepatitis C, hepatitis B)

Measures of test performance

Clinical/diagnostic
sensitivity of a test

Clinical/diagnostic
specificity of a test

Positive predictive
value (PPV)

Negative
predictive value
(NPV)

Analytical
sensitivity/Limit of
detection (LoD)

Testing terminology

Testing algorithm

Testing approach

The ability of a test to correctly identify those with the infection or
disease (i.e. true positives/true positives + false negatives)

The ability of a test to correctly identify those without the infection or
disease (i.e. true negatives/true negatives + false positives)
Sensitivity and specificity are usually expressed as point estimates
accompanied by confidence intervals.

The probability that when a person’s test result is positive, they truly
have the infection/disease

The probability that when a person’s test result is negative, they truly do
not have the infection/disease

Predictive values are influenced by the prevalence of the disease in the
population.

The lowest concentration of measurement that can be consistently
detected in 95% of specimens tested under routine laboratory
conditions. It defines the analytical sensitivity in contrast to the clinical
or diagnostic sensitivity.

The combination and sequence of specific assays used within hepatitis
B and C testing strategies

In the context of these guidelines, the testing approach describes
both “who to test” i.e. different populations and “where to test” i.e
different settings. Testing approaches include general population
testing, focused testing of high-risk groups, “birth-cohort” testing or of
antenatal clinics. These can be delivered through either health-facility
or community-based testing.



Testing strategy

A general sequence of assays for a specific testing objective or approach,
taking into consideration the presumed disease prevalence in the population
being tested. A one-assay serological testing strategy involves a single
serological assay. A two-assay serological testing strategy involves two different
serological assays used sequentially.

Testing approaches terminology

Key populations

Vulnerable
populations

General
population testing

“Birth cohort”
testing

Antenatal clinic
testing

Community-based
testing

Facility-based
testing

Groups of people who due to specific high-risk behaviours, are at
increased risk for HIV infection irrespective of the epidemic type or

local context. This may also apply to HBV and/or HCV infection. Key
populations often have legal and social issues related to their behaviours
that increase their vulnerability to HIV, HBV and HCV infection. These
guidelines refer to the following groups as key populations: men who
have sex with men (MSM); people who inject drugs (PWID); people in
prisons and other closed settings; sex workers; and transgender people.

Groups of people who are particularly vulnerable to HBV/HCV

infection in certain situations or contexts. These guidelines refer to the
following groups as vulnerable populations: migrant and mobile workers,
and indigenous populations.

This approach refers to routine testing throughout the entire population
without attempting to identify high-risk behaviours or characteristics. It
means that all members of the population should have potential access
to the testing programme.

This approach means routine testing among easily identified age or
demographic groups (i.e. specific “birth cohorts”) known to have a high
HCV prevalence due to past generalized exposures that have since been
identified and removed.

This approach means routine testing of pregnant women especially

in settings where there is an intermediate or high seroprevalence, to
identify women in need of antiviral treatment for their own health and
additional interventions to reduce mother-to-child transmission (MTCT)

Includes using outreach (mobile) approaches in general and key
populations; home-based testing (or door-to-door outreach); testing in
workplaces, places of worship, parks, bars and other venues; in schools
and other educational establishments; as well as through campaigns

Includes testing in primary care clinics, inpatient wards and outpatient
clinics, including specialist dedicated clinics such as HIV, STl and TB
clinics, in district, provincial or regional hospitals and their laboratories,
and in private clinical services.




Service delivery terminology

Integration

Decentralization

Task-shifting/
sharing

Lay provider

Linkage to care

The co-location and sharing of services and resources across different
disease areas. In the context of hepatitis B or C infection, this may
include the provision of testing, prevention, care and treatment services
alongside other health services, such as HIV, tuberculosis (TB), sexually
transmitted infections (STI), antenatal clinic (ANC), contraceptive and
other family planning services.

The process of delegating significant authority and resources to lower
levels of the health system (provincial, regional, district, sub-district,
primary health care and community

The rational redistribution of tasks from “higher-level” cadres of health-
care providers to other cadres, such as trained lay providers

Any person who performs functions related to health-care delivery
and has been trained to deliver services but has received no formal
professional or paraprofessional certificate or tertiary education degree

A process of actions and activities that support people testing for HBV/HCV to
engage with prevention, treatment and care services as appropriate for their
hepatitis B and C status.



EXECUTIVE SUMMARY

Background

Hepatitis B virus (HBV) and hepatitis C virus (HCV) infection are major causes
of acute and chronic liver disease (e.g. cirrhosis and hepatocellular carcinoma)
globally, and cause an estimated 1.4 million deaths annually. It is estimated that,
at present, 248 million people are living with chronic HBV infection, and that 110
million persons are HCV-antibody positive, of which 80 million have active viraemic
infection. The burden of chronic HBV and HCV remains disproportionately high
in low- and middle-income countries (LMICs), particularly in Asia and Africa.
Additionally, even in low-prevalence areas, certain populations have high levels
of HCV and HBYV infection, such as persons who inject drugs (PWID), men who
have sex with men (MSM), people with HIV, as well as those belonging to certain
indigenous communities.

The development of highly effective, well-tolerated oral direct acting antiviral
(DAA) treatment regimens with high rates of cure after 8-12 weeks of treatment
has revolutionized the treatment of chronic HCV infection, although the high
prices of these new medicines remain a major barrier to access in many
countries. Effective long-term antiviral treatment with tenofovir or entecavir
is also available for people with chronic HBV infection. However, despite the
high global burden of disease due to chronic HBV and HCV infection, and the
advances and opportunities for treatment, most people infected with HBV and/
or HCV remain unaware of their infection and therefore frequently present with
advanced disease and may transmit infection to others. There are several key
reasons for this low rate of hepatitis testing. These include the limited facilities
or services for hepatitis testing, lack of effective testing policies or national
guidelines, complex diagnostic algorithms, and poor laboratory capacity and
quality assurance systems.

Testing and diagnosis of hepatitis B and C infection is the gateway for access
to both prevention and treatment services, and is a crucial component of an
effective response to the hepatitis epidemic. Early identification of persons with
chronic HBV or HCV infection enables them to receive the necessary care and
treatment to prevent or delay progression of liver disease. Testing also provides
an opportunity to link people to interventions to reduce transmission, through
counselling on risk behaviours and provision of prevention commodities (such
as sterile needles and syringes) and hepatitis B vaccination.
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About the guidelines

These are the first WHO guidelines on testing for chronic HBV and HCV
infection and complement published guidance by WHO on the prevention,
care and treatment of chronic hepatitis C and hepatitis B infection!?. These
guidelines outline the public health approach to strengthening and expanding
current testing practices for HBV and HCV, and are intended for use across age
groups and populations. The primary audience for these WHO guidelines are
country programme managers and health-care providers, particularly in LMICs,
responsible for planning and implementing hepatitis testing, prevention, care
and treatment services.

The document is organized into three distinct sections:

Introduction — Part 1: Introductory chapters on epidemiology, natural history and
in vitro diagnostic assays for hepatitis B and C virus infection.

Recommendations — Part 2: Nine chapters with summary of recommendations,
evidence and rationale for recommendations covering:

e who to test for chronic hepatitis B and C infection (testing approaches)

e how to test serologically for chronic hepatitis B and C infection (testing
strategies)

e how to confirm viraemic HBV and HCV infection to guide treatment decisions

e how to assess response to antiviral treatment for chronic hepatitis B and C
infection

e use of dried blood spot (DBS) specimens for serology testing and virological
testing for chronic hepatitis B and C infection

e interventions to promote uptake of testing and linkage to care.

Implementation - Part 3: Guidance to support implementation of these
recommendations at country level which include a framework for country
decision-making and planning in two key areas: how to organize hepatitis testing
laboratory services (systems for selection and evaluation of assays and quality
assurance systems) and how to plan the best strategic mix of testing approaches.
There is also guidance on different service delivery models for testing; pre and
post-test counselling; and tailored testing approaches in specific populations
(e.g. PWID, prisoners, pregnant women, children and adolescents).

! Guidelines for the screening, care and treatment of persons with chronic hepatitis C infection. Updated version, April
2016. Geneva: World Health Organization; 2016.

2 Guidelines for the prevention, care and treatment of persons with chronic hepatitis B infection. Geneva: World
Health Organization; 2015.



FIG. 1. Organization of the guidelines along the continuum of care

Part 1: Background chapters e Introduction: Guiding principles, guideline methodology
e Background: Epidemiology and natural history
e Background: In vitro diagnostics for HBV and HCV infection
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Part 3: Implementation chapters
e Laboratory (How to test): How to organize laboratory testing services for viral hepatitis
e Service delivery (Who and where to test): Pre- and post-test counselling
Sevice delivery approaches for viral hepatitis
Testing issues in specific populations
Strategic planning for testing services and approaches

Summary of recommendations

Table 1 summarizes the recommendations on whototest (i.e. testingapproaches);
how to test (i.e. testing strategies), and interventions to promote uptake of testing
and linkage to care. Figures 2 and 3 show summary algorithms for diagnosis,
monitoring and management of chronic hepatitis B and C infection.

Who to test for HBV and HCV infection — testing approaches

The guidelines recommend offering focused testing to individuals from
populations most affected by HBV or HCV infection (i.e. who are either part of
a population with higher seroprevalence or who have a history of exposure to or
high-risk behaviours for HBV or HCV infection). In settings with a >2% or >5%
seroprevalence of hepatitis B surface antigen (HBsAg) or HCV antibody (anti-HCV)
(based on existing published thresholds for intermediate or high seroprevalence,
respectively), it is recommended that all adults have routine access to and be
offered testing (i.e. a general population testing approach), or use “birth cohort”
testing for specific age groups with higher anti-HCV seroprevalence. However,
the threshold used by a country will depend on other country considerations and
epidemiological context. Overall, these different testing approaches should make
use of existing facility-based (such as antenatal clinics, HIV or TB services) or

XXiii
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community- based testing opportunities and programmes.

How to test for HBV and HCV infection — serological assays and testing
strategies

Overall, the guidelines recommend the use of a single quality-assured serological
in vitro diagnostic test (i.e. either a laboratory-based immunoassay [enzyme
immunoassay or chemiluminiscence immunoassayl or rapid diagnostic test
[RDT]) to detect HBsAg and HCV antibody. RDTs used should meet minimum
performance standards, and be delivered at the point of care to improve access
and linkage to care and treatment. There is also a recent caution on the need to
test for HBV infection and consider antiviral therapy prior to starting DAA therapy
in HBV/HCV coinfected persons, because of a potential risk of HBV reactivation
and worsening of liver disease.

Confirming viraemic infection and monitoring for treatment response
Following a reactive HCV antibody serological test result, a quantitative or
qualitative RNA NAT is recommended as the preferred testing strategy to
diagnose viraemic infection. Detection of core HCV antigen, where the assay
has comparable clinical sensitivity to NAT technologies, may be considered as
an alternative. The use of HBV DNA NAT following a reactive HBsAg serological
test result, is recommended to help further guide who to treat or not treat if there
is no evidence of cirrhosis, and to monitor for treatment response, based on
existing recommendations from the 2015 WHO HBV management guidelines.

Use of dried blood spot sampling and other strategies to promote testing
uptake and linkage to care

The use of capillary whole blood DBS specimens for both serological and NAT
technologies for HBV and HCV infection may be considered to facilitate access to
testing in certain settings where there are either no facilities or expertise to take
venous blood specimens, in persons with poor venous access, or where quality-
assured RDTs are not available or their use is not feasible. Programmes should
consider only the use of assays that have been validated by their manufacturer
for use with DBS specimens. Other recommended interventions to promote
uptake of hepatitis testing and linkage to care include peer and lay health
worker support in community- based settings, clinician reminders in facilities,
and testing as part of integrated services within drug treatment and community-
based harm reduction services.

The development of these guidelines was conducted in accordance with
procedures established by the WHO Guidelines Review Committee. Clinical
recommendations were formulated by a regionally representative and
multidisciplinary Guidelines Development Group at a meeting held in September
2015. The GRADE (Grading of Recommendations Assessment, Development



and Evaluation) approach was used to formulate and categorize strength of
recommendations (strong or conditional), and was adapted for diagnostic tests.
This includes an assessment of the quality of evidence (high, moderate, low or
very low), consideration of overall balance of benefits and harms (at individual
and population levels), patient/health worker values and preferences, resource
use, cost—effectiveness and consideration of feasibility and effectiveness across
a variety of resource-limited settings, including where access to laboratory
infrastructure and specialized tests is limited. There was a very limited evidence
base to guide recommendations on testing approaches (i.e. who to test and
service delivery approaches) and an absence of evidence on patient-important
outcomes in evaluation of performance of diagnostic tests and testing strategies.
The process also identified key gaps in knowledge that will guide the future
research agenda. Most of the evidence was based on published studies in adults
from Asia, North America and Western Europe; there is a lack of data from sub-
Saharan Africa, and in children.

Implementation of these recommendations pose practical challenges to policy-
makers and implementers in LMICs, particularly in sub-Saharan Africa, where
there is currently very limited access to diagnostic tests, antiviral therapies
and appropriate laboratory infrastructure. These guidelines also provide the
framework for country decision-making and planning for hepatitis laboratory
testing programmes to ensure the quality and accuracy of hepatitis testing, as
well as approaches to delivery of testing services, including opportunities to
integrate hepatitis testing with existing services, where appropriate.

These guidelines and recommendations provide a major opportunity to improve
identification and treatment of persons with chronic hepatitis B and C, and
achieve the Global Hepatitis Health Sector Strategy (GHSS) on Viral Hepatitis 3
targets, including those on testing (i.e. identify 30% of persons living with HBV
and HCV by 2020 and 90% by 2030). This in turn will improve clinical outcomes
and save lives, as well as facilitate prevention, reducing hepatitis transmission
and new infections.

3 WHO Global health sector strategy on viral hepatitis 2016-2021. Geneva: World Health Organization; 2016.
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SUMMARY ALGORITHMS

FIG.2. Summary algorithm for diagnosis, treatment and monitoring! of chronic HBV infection
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Abbreviations: RDT: rapid diagnostic test; ALT: alanine aminotransferase; APRI: aspartase aminotransferase-to-platelet ratio index; TE: transient elastography;
HCC: hepatocellular carcinoma; AFP: apha fetoprotein

! Guidelines for the prevention, care and treatment of persons with chronic hepatitis B infection. Geneva: World Health Organization; 2015.

2 In settings or populations with a low HBsAg seroprevalence <0.4%, confirmation of HBsAg positivity on the same immunoassay with a neutralization step or a
second different RDT assay for detection of HBsAg may be considered.

3 Laboratory-based Immunoassays include enzyme immunoassay (EIA), chemoluminescence immunoassay (CLIA), and electrochemoluminescence assay (ECL)

4 Decompensated cirrhosis is defined by the development of portal hypertension (ascites, variceal haemorrhage and hepatic encephalopathy), coagulopathy, or
liver insufficiency (jaundice). Other clinical features of advanced liver disease/cirrhosis may include: hepatomegaly, splenomegaly, pruritus, fatigue, arthralgia,
palmar erythema, and oedema.

5 Aspartate aminotransferase (AST)-to-platelet ratio index (APRI) is a simple index for estimating hepatic fibrosis based on a formula derived from AST and
platelet concentrations.

The formula for calculating the APRI score is: APRI = (AST/AST ULN) x 100) /platelet count (10%L). Most recommend using 40 IU/L as the value for AST upper
limit of normal (ULN).

An online calculator can be found at: http:/www.hepatitisc.uw.edu/page/clinical-calculators/apri

¢ Transient elastography (Fibroscan): a technique to measure liver stiffness (as a surrogate for fibrosis)

7 ALT levels fluctuate in persons with chronic hepatitis B and require longitudinal monitoring to determine the trend. Upper limits for normal ALT have been
defined as below 30 U/L for men and 19 U/L for women, though local laboratory normal ranges should be applied. Persistently normal/abnormal may be
defined as three ALT determinations below or above the upper limit of normal, made at unspecified intervals during a 6-12-month period or predefined intervals
during a 12-month period.

& Where HBV DNA testing is not available, treatment may be considered based on persistently abnormal ALT levels, but other common causes of persistently
raised ALT levels such as impaired glucose tolerance, dyslipidaemia and fatty liver should be excluded.

9 Initiate antiviral therapy with tenofovir alone only after exclusion of HIV coinfection.



FIG.3. Summary algorithm for diagnosis, treatment and monitoring! of chronic HCV infection
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Abbreviations: RDT: rapid diagnostic test; APRI: aspartase aminotransferase-to-platelet ratio index, TE: transient elastography; PWID: people who inject
drugs; MSM: men who have sex with men; HCC: hepatocellular carcinoma; AFP: alpha fetoprotein

1 Guidelines for the screening, care and treatment of persons with chronic hepatitis C infection. Updated version, April 2016. Geneva: World Health
Organization; 2016.

2 Laboratory-based immunoassays include enzyme immunoassay (EIA), chemoluminescence immunoassay (CLIA), and electrochemoluminescence
assay (ECL).

3 Decompensated cirrhosis is defined by the development of portal hypertension (ascites, variceal haemorrhage and hepatic encephalopathy), coagulopathy,
or liver insufficiency (jaundice). Other clinical features of advanced liver disease/cirrhosis may include: hepatomegaly, splenomegaly, pruritus, fatigue,
arthralgia, palmar erythema, and oedema.

4 Aspartate aminotransferase (AST)-to-platelet ratio index (APRI) is a simple index for estimating hepatic fibrosis based on a formula derived from AST
and platelet concentrations. The formula for calculating the APRI score is: APRI = (AST/AST ULN) x 100) /platelet count (10%L). Most recommend using
40 IU/L as the value for AST upper limit of normal (ULN). An online calculator can be found at: http://www.hepatitisc.uw.edu/page/clinical-calculators/apri
5 Transient elastography (Fibroscan) is a technique to measure liver stiffness (as a surrogate for fibrosis).

6 Caution: there is a potential but uncertain risk of HBV reactivation during or after HCV clearance. Prior to starting DAA tt test for HBV inf
(HBsAg, HBeAg, and HBV DNA) to assess indication for HBV Continue careful itoring after completion of DAA therapy, including for HCC.
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TABLE 1. SUMMARY OF RECOMMENDATIONS ON TESTING
FOR CHRONIC HEPATITIS B AND C VIRUS INFECTION

WHO TO TEST FOR CHRONIC HBV INFECTION

Testing approach Recommendations*
and population

General 1. In settings with a >2% or >5%! HBsAg seroprevalence in the general population,
population testing it is recommended that all adults 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 quality of evidence

Routine testingin | 2. In settings with a >2% or >5%%! HBsAg seroprevalence in the general
pregnant women 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 quality of evidence

Focused testing in | 3. Inall settings (and regardless of whether delivered through facility- or community-
most affected based testing), it is recommended that HBsAg serological testing and linkage to
populations care and treatment services be offered to the following individuals:

e Adults and adolescents from populations most affected by HBV infection?
(i.e. who are either part of a population with high HBV seroprevalence or who
have a history of exposure and/or high-risk behaviours for HBV infection);

e Adults, adolescents and children with a clinical suspicion of chronic viral
hepatitis* (i.e. symptoms, signs, laboratory markers);

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

e Health-care workers: in all settings, it is recommended that HBsAg serological
testing be offered and hepatitis B vaccination given to all health-care workers
who have not been vaccinated previously (adapted from existing guidance on
hepatitis B vaccination®)

Strong recommendation, low quality of evidence

Blood donors 4. In all settings, screening of blood donors should be mandatory with linkage to
Adapted from care, counselling and treatment for those who test positive.

existing 2010
WHO guidance
(Screening
donated blood
for transfusion
transmissible
infections’)

Abbreviations: HBsAg: hepatitis B surface antigen; PWID: people who inject drugs; MSM: men who have sex with men

*The GRADE system (Grading of Recommendations, Assessment, Development and Evaluation) was used to categorize the strength of recommendations
as strong or conditional (based on consideration of the quality of evidence, balance of benefits and harms, acceptability, resource use and programmatic
feasibility) and the quality of evidence as high, moderate, low or very low.

L 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 epidemiological context.

2 Many countries have chosen to adopt routine testing in all pregnant women, regardless of seroprevalence in the general population, and particularly
where seroprevalence >2%. A full vaccination schedule including birth dose should be completed in all infants, in accordance with the WHO position
paper on hepatitis B vaccines 2009.°

3 Includes those who are either part of a population with higher seroprevalence (e.g. some mobile/migrant populations from high/intermediate endemic
countries, and certain indigenous populations) or who have a history of exposure or high-risk behaviours for HBV infection (e.g. PWID, people in prisons
and other closed settings, MSM and sex workers, HIV-infected persons, partners, family members and children of HBV-infected persons).

4 Features that may indicate underlying chronic HBV infection include clinical evidence of existing liver disease, such as cirrhosis or hepatocellular
carcinoma (HCC), or where there is unexplained liver disease, including abnormal liver function tests or liver ultrasound.

5 In all settings, it is recommended that HBsAg serological testing with hepatitis B 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.

¢ WHO position paper. Hepatitis B vaccines. Weekly Epidemiological Record. 2009;4 (84):405-20.

7 Screening donated blood for transfusion transmissible infections. Geneva: World Health Organization; 2010.



WHO TO TEST FOR CHRONIC HCV INFECTION

Testing approach Recommendations*
and population

Focused testing 1. Inall settings (and regardless of whether delivered through facility- or community-
in most affected based testing), it is recommended that serological testing for HCV antibody (anti-
populations HCV)! 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?
(i.e. who are either part of a population with high HCV seroprevalence or who
have a history of exposure and/or high-risk behaviours for HCV infection);

e Adults, adolescents and children with a clinical suspicion of chronic viral
hepatitis® (i.e. symptoms, signs, laboratory markers).

Strong recommendation, low quality of evidence

Note: Periodic re-testing using HCV NAT should be considered for those with
ongoing risk of acquisition or reinfection.

General 2. In settings with a >2% or >5%* HCV antibody seroprevalence in the general

population testing 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 quality of evidence

Birth cohort 3. This approach may be applied to specific identified birth cohorts of older persons
testing at higher risk of infection® and morbidity within populations that have an overall
lower general prevalence.

Conditional recommendation, low quality of evidence

Abbreviations: NAT: nucleic acid test; anti-HCV: HCV antibody; PWID: people who inject drugs; MSM: men who have sex with men

*The GRADE system (Grading of Recommendations, Assessment, Development and Evaluation) was used to categorize the strength of
recommendations as strong or conditional (based on consideration of the quality of evidence, balance of benefits and harms, acceptability, resource
use and programmatic feasibility) and the quality of evidence as high, moderate, low or very low.

! This may include fourth-generation combined antibody/antigen assays

2 Includes those who are either part of a population with higher seroprevalence (e.g. some mobile/migrant populations from high/intermediate endemic
countries, and certain indigenous populations) or who have a history of exposure or high-risk behaviours for HCV infection (e.g. PWID, people in prisons
and other closed settings, MSM and sex workers, and HIV-infected persons, children of mothers with chronic HCV infection especially if HIV-coinfected).
3 Features that may indicate underlying chronic HCV infection include clinical evidence of existing liver disease, such as cirrhosis or hepatocellular
carcinoma (HCC), or where there is unexplained liver disease, including abnormal liver function tests or liver ultrasound.

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

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

¢ Because of historical exposure to unscreened or inadequately screened blood products and/or poor injection safety.
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HOW TO TEST FOR CHRONIC HBV INFECTION AND MONITOR TREATMENT RESPONSE

Topic Recommendations*

Which serological e For the diagnosis of chronic HBV infection in adults, adolescents and children (>12 months of
assays to use age'), a serological assay (in either RDT or laboratory-based immunoassay format?) that meets
minimum quality, safety and performance standards?® (with regard to both analytical and clinical
sensitivity and specificity) is recommended to detect hepatitis B surface antigen (HBsAg).

- In settings where existing laboratory testing is already available and accessible,
laboratory-based immunoassays are recommended as the preferred assay format.

- Insettings where there is limited access to laboratory testing and/or in populations
where access to rapid testing would facilitate linkage to care and treatment, use of
RDTs is recommended to improve access.

Strong recommendation, low/moderate quality of evidence

Serological testing | ® In settings or populations with an HBsAg seroprevalence of >0.4%*, a single serological
strategies assay for detection of HBsAg is recommended, prior to further evaluation for HBY DNA
and staging of liver disease.

e In settings or populations with a low HBsAg seroprevalence of <0.4%*, confirmation
of HBsAg positivity on the same immunoassay with a neutralization step or a second
different RDT assay for detection of HBsAg may be considered®.

Conditional recommendation, low quality of evidence

Detection of HBV e Directly following a positive HBsAg serological test, the use of quantitative or qualitative

DNA - assessment nucleic acid testing (NAT) for detection of HBV DNA is recommended as the preferred
for treatment strategy and to guide who to treat or not treat.

Adapted from Strong recommendation, moderate/low quality of evidence

existing guidance

(WHO HBV 2015

guidelines®)

Monitoring for e |t is recommended that the following be monitored at least annually:

HBV treatment - ALT levels (and AST for APRI), HBsAg’, HBeAg®, and HBV DNA levels (where HBV
response DNA testing is available)

and disease . . )

progression - Non—lnvaglvg tests (AERI score or tlran5|ent eilastography) to assess for presence
Existing guidance of cirrhosis in those without cirrhosis at baseline;

(WHO HBV 2015 - If on treatment, adherence should be monitored regularly and at each visit.
guidelines®) Strong recommendation, moderate quality of evidence

More frequent monitoring is recommended:

e In persons on treatment or following treatment discontinuation: more frequent on-
treatment monitoring (at least every 3 months for the first year) is indicated in: persons
with more advanced disease (compensated or decompensated cirrhosis®); during the
first year of treatment to assess treatment response and adherence; where treatment
adherence is a concern; in HIV-coinfected persons; and in persons after discontinuation
of treatment. Conditional recommendation, very low quality of evidence

e In persons who do not yet meet the criteria for antiviral therapy: i.e. persons who
have intermittently abnormal ALT levels or HBV DNA levels that fluctuate between
2000 IU/mL and 20 000 IU/mL (where HBV DNA testing is available) and in HIV-
coinfected persons’. Conditional recommendation, low quality of evidence

Abbreviations: ALT: alanine aminotransferase; AST: aspartate aminotransferase; APRI: aspartate-to-platelet ratio index; HBeAg: HBV e antigen; HBsAg: HBV
surface antigen; NAT: nucleic acid test; RDT: rapid diagnostic test

1 A full vaccination schedule including birth dose should be completed in all infants in accordance with the WHO position paper on Hepatitis B vaccines, 2009.
Testing of exposed infants is problematic within the first six months of life as HBsAg and hepatitis B DNA may be inconsistently detectable in infected infants.
Exposed infants should be tested for HBsAg between 6 and 12 months of age to screen for evidence of hepatitis B infection. In all age groups, acute HBV infection
can be confirmed by the presence of HBsAg and IgM anti-HBc. CHB is diagnosed if there is persistence of HBsAg for six months or more.

2 Laboratory-based immunoassays include enzyme immunoassay (EIA), chemoluminescence immunoassay (CLIA), and electrochemoluminescence assay (ECL).
3 Assays should meet minimum acceptance criteria of either WHO prequalification of in vitro diagnostics (IVDs) or a stringent regulatory review for IVDs. All IVDs
should be used in accordance with manufacturers’ instructions for use and where possible at testing sites enrolled in a national or international external quality
assessment scheme.

4 Based on results of predictive modelling of positive predictive values according to different thresholds of seroprevalence in populations to be tested, and assay
diagnostic performance.

5 A repeat HBsAg assay after 6 months is also a common approach used to confirm chronicity of HBV infection.

© For further details, see Chapter 5: Who to treat and who not to treat. Guidelines for the prevention, care and treatment of persons with chronic hepatitis B
infection: World Health Organization; 2015.

7 In persons on treatment, monitor for HBsAg loss (although this occurs rarely), and for seroreversion to HBsAg positivity after discontinuation of treatment.

& Monitoring of HBeAg/anti-HBe mainly applies to those who are initially HBeAg positive. However, those who have already achieved HBeAg seroconversion and
are HBeAg negative and anti-HBe positive may serorevert.

¢ Decompensated cirrhosis is defined by the development of portal hypertension (ascites, variceal haemorrhage and hepatic encephalopathy), coagulopathy, or
liver insufficiency (jaundice). Other clinical features of advanced liver disease/cirrhosis may include: hepatomegaly, splenomegaly, pruritus, fatigue, arthralgia,
palmar erythema and oedema.



HOW TO TEST FOR CHRONIC HCV INFECTION AND MONITOR TREATMENT RESPONSE

Topic Recommendations*

Which serological | ¢ To test for serological evidence of past or present infection in adults, adolescents
assays to use and children (>18 months of age!), an HCV serological assay (antibody or
antibody/antigen) using either RDT or laboratory-based immunoassay formats?
that meet minimum safety, quality and performance standards® (with regard to
both analytical and clinical sensitivity and specificity) is recommended.

- In settings where there is limited access to laboratory infrastructure and
testing, and/or in populations where access to rapid testing would facilitate
linkage to care and treatment, RDTs are recommended.

Strong recommendation, low/moderate quality of evidence

Serological testing | In adults and children older than 18 months!, a single serological assay for initial
strategies detection of serological evidence of past or present infection is recommended prior to
supplementary nucleic acid testing (NAT) for evidence of viraemic infection.

Conditional recommendation, low quality of evidence

Detection of e Directly following a reactive HCV antibody serological test result, the use of
viraemic infection quantitative or qualitative NAT for detection of HCV RNA is recommended as the
preferred strategy to diagnose viraemic infection.

Strong recommendation, moderate/low quality of evidence

e An assay to detect HCV core (p22) antigen, which has comparable clinical
sensitivity to NAT, is an alternative to NAT to diagnose viraemic infection 4.

Conditional recommendation, moderate quality of evidence

Assessment of e Nucleic acid testing for qualitative or quantitative detection of HCV RNA should
HCV treatment be used as test of cure at 12 or 24 weeks (i.e. sustained virological response
response (SVR12 or SVR24)) after completion of antiviral treatment.

Conditional recommendation, moderate/low quality of evidence

Abbreviations: DBS: dried blood spot; IVD: in vitro diagnostics; NAT: nucleic acid test; RDT: rapid diagnostic test

*The GRADE system (Grading of Recommendations, Assessment, Development and Evaluation) was used to categorize the strength of recommendations
as strong or conditional (based on consideration of the quality of evidence, balance of benefits and harms, acceptability, resource use and programmatic
feasibility) and the quality of evidence as high, moderate, low or very low.

LHCV infection can be confirmed in children under 18 months only by virological assays to detect HCV RNA, because transplacental maternal antibodies
remain in the child’s bloodstream up until 18 months of age, making test results from serology assays ambiguous.

2 Laboratory-based immunoassays include enzyme immunoassay (EIA), chemoluminescence immunoassay (CLIA), and electrochemoluminescence
assay (ECL).

3 Assays should meet minimum acceptance criteria of either WHO prequalification of IVDs or a stringent regulatory review for [VDs. All IVDs should
be used in accordance with manufacturers’ instructions, and where possible at testing sites enrolled in a national or international external quality
assessment scheme.

“ A lower level of analytical sensitivity can be considered, if an assay is able to improve access (i.e. an assay that can be used at the point of care or
suitable for dried blood spot [DBS] specimens) and/or affordability. An assay with a limit of detection of 3000 IU/mL or lower would be acceptable and
would identify 95% of those with viraemic infection, based on available data.




XXXii

INTERVENTIONS TO PROMOTE UPTAKE OF HEPATITIS TESTING AND LINKAGE TO CARE

USE OF DRIED BLOOD SPOT (DBS) SPECIMENS FOR SEROLOGY AND NUCLEIC ACID TESTING

Topic Recommendations*

Serological testing | ® The use of DBS specimens for HBsAg and HCV antibody serology testing! may be
considered in settings where:

- there are no facilities or expertise to take venous whole blood specimens; or
- RDTs are not available or their use is not feasible; or

- there are persons with poor venous access (e.g. in drug treatment
programmes, prisons).

Conditional recommendation, moderate (HBV)/low (HCV) quality of evidence

Detection of e The use of DBS specimens to test for HBV DNA and HCV RNA for diagnosis of
viraemia (nucleic HBV and HCV viraemia!, respectively, may be considered in settings where:
acid testing) - there is a lack of access to sites or nearby laboratory facilities for NAT, or

provision for timely delivery of specimens to a laboratory; or

- there are persons with poor venous access (e.g. in drug treatment
programmes, prisons).

Conditional recommendation, low (HBV)/moderate (HCV) quality of evidence

OTHER INTERVENTIONS TO IMPROVE UPTAKE OF TESTING AND LINKAGE TO CARE

Topic Recommendations*

Uptake of testing | © All facility- and community-based hepatitis testing services should adopt and
and implement strategies to enhance uptake of testing and linkage to care.

linkage to care Strong recommendation, moderate quality of evidence

e The following evidence-based interventions should be considered to promote
uptake of hepatitis testing and linkage to care and treatment initiation:
(Conditional recommendations)

- Peer and lay health worker support in community-based settings (moderate
quality of evidence).

- Clinician reminders to prompt provider-initiated, facility-based HBV and
HCV testing in settings that have electronic records or analogous reminder
systems (very low quality of evidence).

- Provision of hepatitis testing as part of integrated services within mental
health/substance use services (very low quality of evidence).

*The GRADE system (Grading of Recommendations, Assessment, Development and Evaluation) was used to categorize the strength of recommendations
as strong or conditional (based on consideration of the quality of evidence, balance of benefits and harms, acceptability, resource use and programmatic
feasibility) and the quality of evidence as high, moderate, low or very low.

IWell-functioning laboratory specimens referral network and system for return of results should be in place to maximize the impact of DBS specimens.
There are currently few assays where the manufacturer’s instructions state that DBS specimens are validated for use. Therefore, currently use of DBS
specimens would be considered “off-label”.



PART 1: BACKGROUND

¢ Introductory chapters on objectives, scope and methodology of the
guidelines

e Background to epidemiology, natural history, and serological and other
markers of hepatitis B and C infection

e Background to diagnostics used to test for hepatitis B and C infection



1. INTRODUCTION

1.1. Current challenges in viral hepatitis testing

Globally, hepatitis B virus (HBV) and hepatitis C virus (HCV) infection are major
causes of acute and chronic liver disease (e.g. cirrhosis and hepatocellular
carcinoma [HCC]), resulting in an estimated 1.4 million deaths annually (1). It
is estimated that 248 million people are living with chronic HBV infection (CHB)
(2), and that 110 million persons are HCV-antibody positive and 80 million have
chronic viraemic HCV infection (3). Worldwide, it is estimated that a similar
proportion of the total liver cancer mortality can be attributed to HCV (34 500)
and HBV (30 000), with a smaller fraction due to alcohol (1). The burden of HBV
and HCV remains disproportionately high in low- and middle-income countries
(LMICs). Approximately 60% of the world’s population live in areas where HBV
infection is highly endemic, particularly Asia and Africa. Additionally, even in
low-prevalence areas, certain subpopulations have high levels of HCV and HBV
infection, such as men who have sex with men (MSM), persons who inject drugs
(PWID), people with HIV, as well as indigenous communities and migrants. The
development of highly effective, well-tolerated, oral direct-acting antiviral (DAA)
treatment regimens with high rates of cure has revolutionized the treatment of
chronic HCV infection (4), although the high prices of the new medicines remain
a major barrier to access in many countries (5). For people with chronic HBV
infection, effective long-term suppressive treatment with tenofovir or entecavir is
available (6).

Despite the high global burden of disease due to chronic hepatitis B and C
infection, and the advances and opportunities for treatment, most people
infected with HBV and/or HCV remain unaware of their infection and therefore
frequently present with advanced disease. The extent of this hidden burden
is poorly documented, and largely based on limited data from higher-income
settings (7-10). However, in low-income settings, it is estimated that less than
5% are aware of their diagnosis. This contrasts with the considerable recent
progress in HIV testing coverage, whereby now more than half of all people living
with HIV globally are aware of their status (11). Early identification of persons
with chronic HBV or HCV infection would enable infected persons to receive the
necessary care and treatment to prevent or delay the onset of liver disease and,
in addition, prevent transmission by HBV vaccination of non-immune household
contacts and sex partners.



There are several key reasons for this current low rate of hepatitis testing in
LMICs. These include the limited facilities or services for hepatitis testing, lack
of effective testing policies or national standards due to weak or non-existent
hepatitis surveillance programmes to inform regional epidemiology and testing
policies, costly and complex diagnostic assays and algorithms, poor laboratory
capacity and infrastructure, and use of poor-quality test kits and reagents. In
addition, in LMICs, HBV and HCV treatment remains unaffordable for those most
in need, even if they have been diagnosed.

1.2. Goals of viral hepatitis testing

Testing and diagnosis of HBV and HCV infection is the gateway for access to
both prevention as well as care and treatment services (Fig. 1.1), and is a crucial
component of an effective response to the hepatitis epidemic.

The primary goals of testing are

1. to identify and link infected individuals, their partners and families to
appropriate care and treatment services, and reduce hepatitis-related
mortality by providing treatment to those in need through the use of direct-
acting curative antiviral therapy for chronic hepatitis C and lifelong antiviral
therapy for chronic hepatitis B infection;

2. to provide a link to preventive interventions to reduce transmission.
For hepatitis, this includes provision of hepatitis B vaccination, and
implementing individual- or facility-level prevention measures to reduce
further transmission;

3. to monitor response to antiviral treatment.

Testing is also undertaken for other reasons that are not within the scope of
these guidelines. These include: surveillance for both acute hepatitis (to detect
outbreaks, monitor trends in incidence and identify risk factors for new incident
infections) and chronic hepatitis (to estimate the prevalence of chronic infection
and monitor trends in sentinel groups) (12); and screening by blood transfusion
services for hepatitis B and hepatitis C infection to exclude blood donations at
risk of transmitting infections from donors to recipients.




FIG. 1.1. Cascade of viral hepatitis prevention, diagnosis, care and treatment
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Source: Global health sector strategy on viral hepatitis 2016-2021. Geneva, World Health Organization; 2016 (16).

1.3. Why are testing guidelines needed?

In 2010 and 2014, World Health Assembly resolutions WHA63.18 (13) and
WHAG67 (14) recognized viral hepatitis as a global public health problem. It
directed WHO to develop and implement both a comprehensive strategy to
address viral hepatitis, as well as provide clear guidance to Member States
on the diagnosis and management of HBV and HCV infection. Recent WHO
guidelines on treatment for HCV (5)and HBV (6) did not include comprehensive
guidance on who to test and how to test for diagnosis.

The Global Health Sector Strategy on Viral Hepatitis 2016-2021 (16) is
the first global strategy on viral hepatitis, and covers the first six years of the
Agenda for Sustainable Development. The Strategy outlines a set of global
targets (see Web annex 1), including targets on diagnosis of chronic hepatitis
B and hepatis C infection, and describes a set of priority actions for countries
to achieve these hepatitis targets The Strategy is designed to contribute to the
attainment of the 2030 Agenda for Sustainable Development and, specifically,
to health-related Goal 3 (target 3.3). “By 2030, end the epidemics of AIDS,
tuberculosis, malaria and neglected tropical diseases and combat hepatitis,
water-borne diseases and other communicable diseases.”



1.4. Goals and objectives of the guidelines

The overall objective of these guidelines is to provide the first WHO evidence-
based guidance on testing for hepatitis B and C virus infection in adults,
adolescents and children living, particularly in LMICs, where the burden of
disease is highest and where access to treatment is becoming more readily
available as treatment costs continue to decline. The guidelines are expected
to provide the basis and rationale for the development of national guidelines
for hepatitis testing, particularly in resource-limited settings, according to the
local epidemiology of hepatitis B and C infection, health-care delivery system of
the country, available resources and other determinants, with the overall aim of
reducing the global burden of HBV and HCV infection.

The specific objectives of the guidelines are

e to provide recommendations in the area of who to screen for hepatitis B and
hepatitis C infection, and which testing strategies and algorithms to use;

e to provide evidence summaries, Grading of Recommendations Assessment,
Development and Evaluation (GRADE) reviews, evaluation of the overall balance
of benefits and harms, feasibility, costs and acceptability of the proposed
recommendations;

e to provide implementation guidance to support operationalization of the
recommendations at country level, which includes a systematic approach to the
selection and evaluation of assays, quality systems for all aspects of hepatitis
testing, and a framework for planning the best mix of testing approaches;

e to identify research gaps.

1.5. Scope of the guidelines

The overall scope of these testing guidelines is the diagnosis, counselling and
linkage to care of persons with chronic hepatitis B and hepatitis C infection.
They are primarily aimed at resource-limited settings where hepatitis testing
programmes are not yet well developed or where quality systems are lacking.
The guidelines include the following components:

e testing approaches — who to test for chronic hepatitis B and C infection
e testing strategy — how to test for chronic hepatitis B and C infection
e interventions to promote uptake of hepatitis testing and linkage to care

e implementation issues with regard to product selection and procurement,
validation of test kits, and quality assurance (QA).




Certain key topics were not included in the scope of work for these guidelines
and are either addressed more fully in other WHO documents or guidelines, or
will be included in future updates. These include: diagnosis and management
of acute hepatitis B (6) and C infection (5); surveillance of acute and chronic
hepatitis B and hepatitis C (12); treatment and side-effect monitoring of drugs
for chronic hepatitis B and C (5, 6, 15); diagnosis and management of hepatitis
A (17), hepatitis E (18) and hepatitis delta virus (19); use of HCV RNA or core
antigen as a single test for the diagnosis of HCV infection; and recommendations
and testing strategies for screening of donated blood (20).

1.6. Target audience

These guidelines are primarily targeted at national hepatitis programme managers
and other policy-makers in ministries of health, particularly in LMICs, who are
responsible for the development of national hepatitis testing and treatment plans,
policy and guidelines. These guidelines will also be useful for laboratory managers
in ministries of health, reference laboratories and key hospital laboratories, who are
responsible for validation of assays, development of national testing algorithms, and
national procurement of assays and quality control (QC). Finally, the guidelines will
serve as a reference for health-care providers who offer and implement hepatitis
testing and care for persons with hepatitis B and hepatitis C infection, including
those from community-based programmes.

1.7. Related WHO materials and guidelines

These guidelines on testing for chronic hepatitis B and hepatitis C infection are
intended to complement several existing WHO guidelines. These include the following:

Guidelines for the prevention, care and treatment of persons with chronic hepatitis B
infection (http://apps.who.int/iris/bitstream/10665/154590/1/9789241549059_
eng.pdf?ua=1&ua=1) (6) and for chronic hepatitis C infection (http://apps.who.
int/iris/bitstream/10665/205035/1/9789241549615_eng.pdf) (5). These provide
recommendations along the continuum of care, from diagnosis, initial assessment
of stage of liver disease, initiation of treatment and monitoring. A summary of
recommendations is provided in Web annexes 2 and 3, respectively.

¢ Consolidated guidelines on HIV testing services (http://apps.who.int/iris/bitstre
am/10665/251655/1/9789241549868-eng.pdf?ua=1) (11)and HIV self-testing
supplement (http://apps.who.int/iris/bitstream/10665/251655/1/9789241549868-
eng.pdf?ua=1) (21).

e Technical considerations and case definitions to improve surveillance for viral
hepatitis (http://apps.who.int/iris/bitstream/10665/204501/1/9789241549547 _


http://apps.who.int/iris/bitstream/10665/205035/1/9789241549615_eng.pdf
http://apps.who.int/iris/bitstream/10665/251655/1/9789241549868-eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/251655/1/9789241549868-eng.pdf?ua=1

eng.pdf) (12) and Monitoring and evaluation for viral hepatitis B and C:
recommended indicators and framework: technical report (http://apps.who.
int/iris/bitstream/10665/204790/1/9789241510288_eng.pdf?ua=1) (22).

e Consolidated guidelines on the use of antiretroviral drugs for treating and
preventing HIV infection (http://apps.who.int/iris/bitstream/10665/208825/
1/9789241549684 _eng.pdf?ua=1) (23).

e Hepatitis B control through immunization: a reference guide on
prevention of perinatal and early childhood HBV infection through infant
hepatitis B vaccination (24) (http://www.who.int/immunization/sage/
meetings/2015/october/8_WPRO_Hepatitis_B_Prevention_Through_
Immunization_Regional_Reference_Guide.pdf); as well as catch-
up vaccinations in key affected populations (http://apps.who.int/iris/
bitstream/10665/128048/1/9789241507431_eng.pdf?ua=1&ua=1 ns) (25),
such as PWID, MSM (26) and sex workers (27) (http://apps.who.int/iris/
bitstream/10665/44619/1/9789241501750_eng.pdf?ua=1); (https://www.
unfpa.org/sites/default/files/pub-pdf/9789241504744 _eng.pdf).

e Consolidated guidelines on HIV prevention, diagnosis, treatment
and care for key populations (25) and Guidance on prevention of viral
hepatitis B and C among people who inject drugs (http://apps.who.int/iris/
bitstream/10665/75357/1/9789241504041_eng.pdf?ua=1) (28).

e Guidance on prevention of hepatitis infection in health-care settings
(28-30) includes recommendations on hand hygiene, including surgical hand
preparation, handwashing and use of gloves; safe handling and disposal of
sharps and waste; safe cleaning of equipment; testing of donated blood and
blood products; improved access to safe blood and blood products; and training
of health personnel. There are also new WHO recommendations published
in 2015 on the use of auto-disable syringes in immunization services, and
safety-engineered injection devices, including reuse prevention (RUP) syringes
and sharps injury prevention (SIP) devices for therapeutic injections (31)
(http://apps.who.int/iris/bitstream/10665/44102/1/9789241597906_eng.pdf);
(http://www.who.int/bloodsafety/publications/UniversalAccesstoSafeBT.pdf?ua=1);
(http://www.euro.who.int/__data/assets/pdf_file/0005/268790/WHO-guidelines-
on-drawing-blood-best-practices-in-phlebotomy-Eng.pdf?ua=1).



http://apps.who.int/iris/bitstream/10665/204790/1/9789241510288-eng.pdf?ua=1

2. GUIDING PRINCIPLES

2.1. Promoting human rights and equity
in access to hepatitis testing

Access to health care is a basic human right and applies equally to men, women
and children, regardless of gender, race, sexual preference, socioeconomic status
or behavioural practices, including drug use, and is in keeping with the United
Nations Universal Declaration of Human Rights (32). The promotion of human
rights and equity in access to hepatitis B and C testing, prevention, treatment and
care are guiding principles central to these guidelines. Persons with hepatitis B and
C infection may come from vulnerable groups because of low socioeconomic status
with poor access to appropriate health care, or because they belong to groups that
are marginalized or stigmatized such as PWID, MSM, migrants, indigenous peoples
or prisoners. Hepatitis testing services need to ensure that testing is accessible
to the populations most affected, and that these groups are offered testing in an
environment that minimizes stigma and discrimination. Informed consent should
always be obtained. Screening for viral hepatitis must not be used as a means to
discriminate against those testing positive. The provision of adequate safeguards to
ensure confidentiality, and a non-coercive approach are fundamental principles of
good clinical practice.

2.2. The public health approach along
the continuum of care

In accordance with existing WHO guidance on HIV testing (11), use of
antiretrovirals (ARVs) (23), and HBV and HCV treatment (6, 5), these guidelines
are based on a public health approach to scaling up testing and treatment
for hepatitis B and C across the entire continuum of care. The public health
approach seeks to ensure the widest possible access to high-quality services at
the population level, based on simplified and standardized approaches that can
readily be taken to scale and decentralized, including in resource-limited settings.
A public health approach aims to strike a balance between implementing the
best-proven standard of care and what is feasible on a large scale in resource-
limited settings, and to achieve health equity, promote gender equality, engage
communities, and leverage public and private sectors in the response.



2.3. The WHO “5 Cs”

The WHO “5 Cs” are principles that apply to all models of hepatitis testing and
in all settings: Consent, Confidentiality, Counselling, Correct test results and
Connection (linkage to prevention, treatment and care services) (11). This
means hepatitis testing for diagnosis must always be voluntary, and consent
for testing informed by pre-test information. Testing should be linked to
prevention, treatment, care and support services to maximize both individual
and public health benefits. Mandatory, compulsory or coercive hepatitis testing
is never appropriate, whether that coercion comes from a health-care provider,
an employer, authorities (such as immigration services) or a partner or family
member. All testing sites should ensure client confidentiality.

2.4. Accurate testing

Patients have the right to accurate and high quality testing to ensure that those
requiring treatment are identified and initiated, while those who are negative or not
in need of treatment are not inappropriately treated. The foundation of accurate
testing includes: (i) provision of reliable, high quality, regulatory approved test
kits; (i) qualified, trained, competent and supported testing personnel; and (iii)
quality-assured testing environment that addresses quality (process) control,
equipment management and maintenance, accurate recordkeeping and
documentation (standard operating procedures (SOPs), and external quality
assessment (EQA) schemes.

Some countries will face significant challenges as they seek to implement
testing for chronic hepatitis B and hepatitis C infection due to constraints in
resources and health systems. Each country will need to plan its own approach
to implementing quality hepatitis testing services. Such services should be
informed by the local context, including national hepatitis B and C epidemiology,
availability of appropriately trained individuals and suitable laboratory capacity
with quality management systems in place. Other considerations are efficient
supply systems for laboratory commodities, availability of financial resources,
organization and capacity of the health system, anticipated cost-effectiveness of
the various interventions, and fair and equitable expansion in access.




3. METHODOLOGY AND PROCESS
OF DEVELOPING THE GUIDELINES

3.1. WHO guideline development process

These WHO guidelines were developed following the recommendations for standard
guidelines as described in the WHO Handbook for Guideline Development (33),
and the GRADE framework (34-37) (Tables 3.1, 3.2 and Box 3.1). A Guidelines
Development Group was formed with representation from different geographical
regions as well as from a wide range of stakeholders, including researchers, clinicians
and programme managers, advocacy groups and members of organizations that
represent persons living with chronic hepatitis. There was an initial scoping and
planning process to formulate questions most relevant to LMICs and patient-
important outcomes (see Web annex 4 for all PICO questions).

3.2. Systematic reviews and additional
background work

Systematic reviews on diagnostic performance. Systematic reviews and meta-
analyses of the primary literature were commissioned externally to address the
research questions and patient-important outcomes. For evaluation of HBV and
HCV diagnostics and testing strategies, there was very limited or no evidence
for patient-important outcomes. The Guidelines Development Group and PICO
questions considered diagnostic accuracy (sensitivity, specificity, positive and
negative predictive values) and in some cases analytical sensitivity (limit of
detection) as surrogates for patient-important outcomes, assuming reasonable
linkage and access to care. Search strategies and summaries of evidence are
reported in Web annex 5. The glossary provides full definitions for diagnostic
and analytical test performance.

As part of the guidelines development process, WHO commissioned other work to
provide additional data to support the recommendations. These are given below.

e Existing systematic reviews on global and regional seroprevalence of HBsAg
and HCV antibody in general population and specific high-risk populations
(Table 4.1).

¢ Review of the cost-effectiveness literature of different viral hepatitis testing
approaches in different settings. The evidence base for different testing
approaches remains very limited, especially for impact on patient-important
outcomes and in LMICs, and largely relies on observational data and modelling.



The limited number of cost—effectiveness studies and the heterogeneity of
study populations, testing approaches and outcomes measured precluded a
formal systematic review and meta-analysis. A narrative review was therefore
undertaken that included studies of: (i) focused or targeted testing of the
highest-risk groups; (ii) routine testing among specific birth cohorts that are
readily identified and have a high prevalence of HCV infection; and (iii) routine
testing throughout the entire population, in different settings.

e Predictive modelling of testing strategies (i.e. one- or two-test serological
testing strategies). There were very few studies that directly compared different
testing strategies for diagnostic accuracy and therefore a predictive modelling
analysis was carried out to examine the accuracy of a testing strategy across a
range of performance characteristics of the assays (sensitivity and specificity)
based on the systematic reviews, and a hypothetical range of prevalence of the
disease in the population (10%, 2%, 0.4%) representing high-, medium- and
low-prevalence settings or populations (see Web annex 6).

e Values and preferences survey of health-care workers and implementers
for different testing strategies and approaches. A four-part online survey
tool was undertaken in September 2015, which covered questions on current
and preferences for future HBV and HCV testing practices, including a test of
HCV cure. Respondents included clinicians, patient organizations, civil society
representatives, programme managers, policy-makers and pharmaceutical
industry employees.

e Feasibility survey on programmatic experiences and reports of barriers/
challenges to HBV and/or HCV testing based on 22 interviewees across 13
LMICs conducted between June and September 2015. The 33-question semi-
structured questionnaire covered programme information (who is tested and
where, what assays/algorithms are used, counselling and training, funding and
costs of testing); protocol for hepatitis care and treatment; perceived barriers/
challenges and solutions; and provision of relevant epidemiological data.

e Case examples of different models of hepatitis testing practices in different
settings and populations were also solicited and identified through a hepatitis
testing innovation contest, to illustrate effective and acceptable ways to deliver facility
and community-based testing services, especially among most affected populations.

3.3. Grading of quality of evidence
and strength of recommendations

The quality of the evidence was assessed and either rated down or rated up based on
criteria specified in GRADE methods, modified for diagnostic tests and test strategies
(38, 39). Summaries of the quality of evidence to address each outcome were



entered in the GRADE profiler software (GRADE pro 3.6). The quality of evidence
was categorized as high, moderate, low or very low (Box 3.1 and Table 3.1).

Specific issues with rating quality of evidence for studies of diagnostic
accuracy and strategies

Diagnostic test accuracy. For evaluation of HBV and HCV diagnostics and testing
strategies, there was very limited or no evidence on effects on patient-important
outcomes. The Guidelines Development Group and PICO questions considered
diagnostic accuracy (sensitivity, specificity, positive and negative predictive values)
and in some cases analytical sensitivity (limit of detection) as surrogates for patient-
important outcomes, assuming reasonable linkage and access to care.

Although observational studies of interventions start as low quality in GRADE,
cross-sectional and cohort studies of diagnostic accuracy can provide reliable
evidence (38), and were therefore initially categorized as high quality. Evidence
was then rated down based on the presence of (i) risk of bias (using a tool
designed for assessment of diagnostic accuracy studies, the QUADAS-2 tool)
(40); (ii) inconsistency or heterogeneity; (iii) indirectness (addressing a different
population than the one under consideration); or (iv) imprecision. However,
evaluating inconsistency in studies of diagnostic accuracy is a challenge because
methods to measure statistical heterogeneity are lacking and inconsistency is
common, and therefore we did not downgrade for indirectness.

Testing strategies. Clinical studies to evaluate comparisons of different testing
strategies and approaches were generally not available. Therefore, the Guidelines
Development Group considered instead predictive modelling to generate estimates
of diagnostic performance of different testing strategies. This type of evidence was
not formally graded but was considered low quality because it is very indirect.



BOX 3.1. Standard approach to rating the quality of evidence and strength of
recommendations using the GRADE system

The GRADE system separates the rating of the quality of evidence from the rating of the
strength of the recommendation.

The quality of evidence is defined as the confidence that the reported estimates of effect
are adequate to support a specific recommendation. The GRADE system classifies the
quality of evidence as high, moderate, low and very low (35, 37, 41-45). For studies of
interventions, randomized controlled trials (RCTs) are initially rated as high-quality evidence
but may be downgraded for several reasons, including the risk of bias, inconsistency

of results across studies, indirectness of evidence, imprecision and publication bias.
Observational studies of interventions are initially rated as low-quality evidence but may be
upgraded if the magnitude of the treatment effect is very large, if multiple studies show the
same effect, if evidence indicates a dose—response relationship, or if all plausible biases
would underestimate the effect (41). The higher the quality of evidence, the more likely a
strong recommendation can be made.

The strength of a recommendation reflects the extent to which the Guidelines Development
Group was confident that the desirable effects of following a recommendation outweigh the
potential undesirable effects. The GRADE system classifies the strength of a recommendation
in two ways: “strong” and “conditional” (37). The strength is influenced by the following
factors: the quality of the evidence, balance of benefits and harms, values and preferences,
resource use and the feasibility of carrying out the intervention (Table 3.2).

A strong recommendation is one for which the Guidelines Development Group was confident
that the desirable effects of adhering to the recommendation outweigh the undesirable effects.

A conditional recommendation is one for which the Guidelines Development Group
concluded that the desirable effects of adhering to the recommendation probably outweigh

the undesirable effects but the Guidelines Development Group is not confident about these

trade-offs. The implications of a conditional recommendation are that, although most people
or settings would adopt the recommendation, many would not or would do so only under
certain conditions. The reasons for making a conditional recommendation include the
absence of high-quality evidence, imprecision in outcome estimates, uncertainty regarding
how individuals value the outcomes, small benefits relative to harms, and benefits that may
not be worth the costs (including the costs of implementing the recommendation).




TABLE 3.1. GRADE categories of the quality of evidence

Level of evidence Rationale

Further research is very unlikely to change our confidence in the estimate

High of effect.

Further research is likely to have an important impact on our confidence
Moderate .

in the effect.

Further research is very likely to have an estimate of effect and is likely
Low X

to change the estimate.
Very low Any estimate of effect is very uncertain.

TABLE 3.2. Key domains considered in determining the strength of recommendations

Cooman——— Jrowoe

Benefits
and risks/harms

Desirable effects (benefits) need to be weighed against undesirable
effects (risks/harms). The more the benefits outweigh the risks, the more
likely a strong recommendation will be made.

Values and
preferences
(acceptability)

If the recommendation is likely to be widely accepted or highly valued,
a strong recommendation will probably be made. If there are strong
reasons that the recommended course of action is unlikely to be
accepted, a conditional recommendation is more likely to be made.

Costs and financial
implications
(resource use)

Lower costs (monetary, infrastructure, equipment or human resources)
or greater cost—effectiveness will more likely result in a strong
recommendation.

If an intervention is achievable in a setting where the greatest impact is

Feasibility expected, a strong recommendation is more probable.

3.4. Formulation of recommendations

At the September 2015 meeting of the Guidelines Development Group, for each of
the PICO questions (see Web annex 4), the results of the systematic reviews and
the evidence profiles (see Web annexes 5 and 6) were presented and reviewed.
Commissioned surveys of diagnostic costs, values and preferences for different
testing strategies of health-care workers and implementing partners, and a global
survey of programmatic experience were also considered. Recommendations
were then formulated based on the overall quality of the evidence, in addition to
other considerations, including the balance between benefits and harms, values
and preferences, feasibility and resource implications (Table 3.2). The strength
of the recommendations was rated as either strong (the panel was confident
that the benefits of the intervention outweighed the risks) or conditional (the
panel considered that the benefits of the intervention outweighed the risks,
but the balance of benefits to harms and burdens was small or uncertain).
Recommendations were then formulated and the wording finalized by the entire
Group. Implementation needs were subsequently evaluated, and areas and
topics requiring further research identified.



For recommendations based on diagnostic accuracy, the Guidelines Development
Group considered potential trade-offs between diagnostic accuracy and other
factors. Although diagnostic accuracy was considered a critical outcome and a
reasonable surrogate for patient outcomes, tests and testing strategies associated
with slightly lower diagnostic accuracy could be recommended when associated
with lower costs, increased testing access and linkage to care or greater feasibility.

3.5. Declaration and management of conflicts
of interest

In accordance with WHO policy, all members of the Guidelines Development Group
and peer reviewers were required to complete and submit a WHO Declaration
of Interest form (including participation in consulting and advisory panels,
research support and financial investment) and, where appropriate, also provide a
summary of research interests and activities. The WHO Secretariat then reviewed
and assessed the declarations submitted by each member and, at the September
2015 meeting of the Guidelines Development Group, presented a summary to the
Guidelines Development Group (see Web annex 7). The WHO Secretariat stated
that there had been a transparent declaration of financial and academic interests,
and concluded that there were no conflicts that required exclusion of any member
from actively taking part in formulating the recommendations during the meeting.
For the peer review group, the WHO Secretariat was also satisfied that no case
necessitated exclusion from the review process.

3.6. Updating, disseminating and monitoring
implementation of the guidelines

The guidelines are accessible on the WHO website with links to other related
websites, and translated into the official United Nations (UN) languages. WHO
disseminates the guidelines to ministries of health in countries, as well as key
international, regional and national collaborating partners (e.g. civil society,
foundations, donors).

Successful implementation of these guidelines will be assessed by the number of
countries that incorporate the contents into national hepatitis plans and guidelines.
The impact of the testing guidelines will be measured by monitoring the number
of persons tested and treated for chronic hepatitis B and hepatitis C infection, in
accordance with targets proposed in the WHO Global health sector strategy on
viral hepatitis 2016-2021 (16) (see Web annex 1). The Guidelines Development
Group recognized that the field of hepatitis diagnostics and testing is evolving
rapidly, and it is anticipated that there will be a need for periodic updates.



4. BACKGROUND — EPIDEMIOLOGY
AND NATURAL HISTORY

An understanding of the global and regional epidemiology and burden of hepatitis
B and C infection with respect to the main routes of transmission, most affected
populations, and natural history and time course of serological markers is critical
to inform strategies on both who to test and how to test. However, data are limited
in many LMICs, particularly in the African region, due to weak surveillance systems
with underreporting and therefore unreliable data. The nature of an epidemic within
a specific country will determine the appropriate testing strategy and approaches.
Table 4.1 provides an overview of the risk factors and primary routes of transmission
for HBV and HCV infection in populations most affected by HBV and HCV, as well as
data on seroprevalence from systematic reviews and other studies.

TABLE 4.1. Overview of populations most affected by HBV and HCV infection with summary
of risk factors, primary routes of transmission and seroprevalence rates

Key and priority | Hepatitis B Hepatitis C
populations

People who High risk of infection through parenteral exposure, most commonly from
inject drugs sharing of needles and other injecting equipment.
(PWID) Prevalence rates of HBV infection Global prevalence estimated to be
among PWID similar to background 67% among PWID in 77 countries
population in HBV-endemic areas and over 80% in 12 countries) (46).
(1, 46, 47) Prevalence is particularly high in
settings where PWID are criminalized
and lack access to harm reduction
services.
Non-injecting drug use, e.g. through
intranasal drug use, has been
associated with a small but increased
risk of HCV infection (48).
People in High risk of infection through parenteral exposure, most commonly from
prisons and sharing of needles and razor blades and other injecting equipment,

closed settings

particularly when safe injecting equipment is not available (25, 49).

Potential for increased risk of sexual transmission due to unsafe sex
behaviours, lack of availability of prevention hardware such as condoms, and
higher risk of experiencing men-on-men sexual violence (50)

Estimated global prevalence ranges
from 23% to 29%, with rates as high
as 40% reported from some regions,
including Australia, North America,
western Europe, Central Asia, East
and South-East Asia (51)




Key and priority | Hepatitis B Hepatitis C
populations

Mobile or Migrants from intermediate- and Migrant populations represent a

migrant high-endemic HBV areas are at heterogeneous group and HCV

populations increased risk of chronic hepatitis B seroprevalence estimates vary widely
(CHB) (62-54). (52-54).

Displaced and marginalized
populations may be at increased risk
of sexual transmission of HBV due
to increased vulnerability to sexual
violence or coercion, or unsafe sex
practices (53, 54).

Some marginalized mobile populations may be more likely to belong to other
populations at high risk for HBV and HCV transmission, such as PWID or sex
workers (53, 54).

Indigenous Some indigenous populations may Some indigenous populations may
populations have higher rates of prevalence but be more likely to belong to other
poorer access to HBV vaccination or be  high-risk populations, such as PWID
more likely to belong to other high-risk (55, 56).
populations, such as PWID (55, 56).

Sex workers Sex workers are at increased risk of Qverall, the risk of sexual
sexual transmission of HBV due to transmission of HCV is low. There
exposure to multiple partners and may be a small, increased risk of
poorer access to access safe sex transmission among persons with
materials such as condoms (56). multiple sex partners.

Sex workers may be more likely to belong to other high-risk populations, such
as PWID and persons in prisons or closed settings (56).

Transgender Transgender people may be at increased risk for viral hepatitis through using
people unsafe injecting equipment for administration of hormones or through sexual
transmission (57).

Men who have MSM are at increased risk of sexual Risk of sexual transmission of HCV

sex with men acquisition of HBV (58). is low among HIV-negative MSM.

(MSM) HIV-positive MSM are at significantly
increased risk of sexual transmission
of HCV, particularly those who engage
in high-risk sex behaviours such as
unprotected anal sex (59-63).

In several outbreaks of HCV infection
among MSM in Europe, Australia
and the US, transmission has been
linked to sexual exposure as well

as potentially to underreported

use of injecting and non-injecting
recreational drugs (63-65).




Key and priority
populations

Health-care
workers

Hepatitis B Hepatitis C

The greatest proportion of occupational transmission of viral hepatitis is due
to percutaneous injury via needles during vascular access. Transmission may
also occur through exposure to blood and body fluids on skin lesions and
mucous membranes (66).

Multiple factors contribute to higher risk of occupational acquisition in LMICs.
These include: working among populations with a higher prevalence of
infection, higher rates of unnecessary injections in health-care settings, use of
unsterilized needles and equipment lacking a needle-stick safety mechanism,
lack of implementation of standard precautions, inadequate coverage of HBV
vaccination (67).

Among non-immune persons, Risk of HCV infection after

the risk of HBV infection after percutaneous exposure estimated to
percutaneous exposure ranges from be 1.8% (68).

less than 6% (if HBeAg negative) to

30% (if HBeAg posiitive) (68).

Persons
exposed in
health-care
settings

High risk of parenteral transmission in settings with a higher background
seroprevalence of HBV and HCV and where infection control practices are
inadequate (e.g. diagnostic and therapeutic procedures), and blood transfusions
and other tissue donations are not screened for viral hepatitis (69-79).

Persons who may have multiple exposures, such as patients with
thalassaemia or haemophilia who receive multiple transfusions, and patients
on haemodialysis, are at higher risk (80-82).

Persons
exposed via
other invasive
procedures

There is a small but increased risk of HBV and HCV transmission with

other procedures where there is a risk blood-to-blood transmission via
contaminated equipment, including cosmetic procedures (such as tattooing
and body piercing), and traditional medicine procedures such as scarification
and circumcision (80-82).

Persons living
with HIV and
those living with
other sexually
transmitted
infections
(STls)

Persons who have been exposed to HIV  There is an increased risk of HCV
or other STls via sexual transmission infection among persons living with
may be at increased risk of sexually HIV (88-93).

acquired HBV infection (87).

Particularly in high HBV and HCV-prevalence settings, children who have
been exposed to HIV through mother-to-child transmission (MTCT) are at
increased risk of HBV and HCV infection (86).

Infants born
to infected
mothers

Perinatal or early childhood MTCT is the most common cause
transmission is the main route of of HCV infection in young children.
infection in many parts of the world, Risk of HCV transmission is 4-8% in
particularly in endemic countries, the perinatal period, and 10%—25%
where 90% of CHB infections may be ~ among children born to mothers
attributable to MTCT. coinfected with HIV (96-99).

HBV transmission in early life is
associated with a much higher risk of
developing chronic infection (90% in
the perinatal period to 6 months of age)
than acquisition later in childhood or
adulthood) (94, 95).




Key and priority | Hepatitis B Hepatitis C
populations

Children Horizontal (household, intra-familial Based on limited data, horizontal
and child-to-child) transmission is transmission does not appear to
an important route of infection. Up be a significant contributor to HCV

to 50% of childhood CHB infections ~ transmission in children (100).

cannot be accounted for by MTCT of

HBV. High prevalence in some settings
such as in children treated in hospital
for malignancy, renal failure requiring
haemodialysis, and those who have
undergone surgical procedures likely
reflects iatrogenic transmission (101).

Adolescents There may also be adolescents who  Overall, the risk of sexual
missed out on HBV vaccination, transmission of HCV is low. However,
and were infected perinatally or in there is a small increased risk among
early childhood. persons with multiple sex partners
(59, 102).

Adolescents who engage in early
sex, have multiple sex partners,
or sex partners with CHB are at
increased risk (25).

Vulnerable adolescents may be more likely to belong to other high-risk key
populations, including PWID and sex workers, for example (25).

Couples, Persons who live in the same Overall, the risk of sexual transmission
partners and household as a person with CHB of HCV is low. However, the risk
household are at increased risk of horizontal is increased among persons with
contacts acquisition of HBV infection (103). multiple sex partners (59, 102, 104).

There is no evidence to support
transmission among household contacts
who are not sexual partners (100).

CHB: chronic hepatitis B; HBeAg: hepatitis B e antigen; HBsAg: hepatitis B surface antigen; HBV: hepatitis B virus;
HCV: hepatitis C virus; insert MTCT: mother-to-child transmission; MSM: men who have sex with men; PWID: people
who inject drugs; STI: sexually transmitted infection

4.1. Hepatitis B infection
4.1.1. Epidemiology of hepatitis B infection

It is estimated that worldwide, 2 billion people have evidence of past or present
infection with HBV, and 248 million are chronic carriers of HBV surface antigen
(HBsAg), particularly in LMICs (2). Age-specific HBsAg seroprevalence varies
markedly by geographical region, with the highest prevalence (>5%) in sub-
Saharan Africa (SSA), east Asia, some parts of the Balkan region, the Pacific Islands
and Amazon Basin of South America. Prevalence below 2% is seen in regions
such as Central America, North America and Western Europe (2). Overall, almost
half of the global population lives in areas of high and intermediate endemicity.

The major complications of CHB are cirrhosis and HCC. Worldwide, it is
estimated that around 686 000 people die each year from the complications



of CHB (1). Overall, HBV infection accounts for around 45% of cases of HCC
and 30% of cirrhosis, with much higher proportions in LMICs (I, 105). In Asia
and most other regions, the incidence of HCC and cirrhosis is low before the
age of 35-40 years but then rises exponentially (1). However, in some parts of
Africa, Alaska and the Amazon, the incidence of HCC is also high in infected
children and young adult men (106).

HIV and HBV. There is an estimated global HBsAg prevalence of 7-4% (IQR 5.0~
11.2%) in HIV-infected persons, and a burden of 2.73 million (IQR 1.8-3.9 million;
IQR 1-3-4-4 million) HIV-HBsAg-coinfected persons (87). The highest burden for
HIV-HBYV coinfection is in sub-Saharan Africa (SSA) (71% of all cases; 1.96 million).

4.1.2. Transmission of hepatitis B infection

Table 4.1 provides an overview of the risk factors and primary routes of transmission
for HBV infection in populations most affected by hepatitis B. HBV is spread
predominantly by percutaneous or mucosal exposure to infected blood and various
body fluids, including saliva and menstrual, vaginal and seminal fluids. Perinatal
transmission is the major route of HBV transmission in many parts of the world, and
an important factor in maintaining the reservoir of the infection in some regions,
particularly in China and South-East Asia (107, 108). Horizontal transmission,
including household, interfamilial and especially child to child, is also important
(103). Both sexual and oral transmission of hepatitis B may occur, particularly
in unvaccinated MSM and heterosexual persons with multiple sex partners or
contact with sex workers. Transmission of the virus may also result from accidental
inoculation of minute amounts of blood or fluid during medical, surgical and dental
procedures, or from razors and similar objects contaminated with infected blood;
immunization with inadequately sterilized syringes and needles; injecting drug use;
tattooing; body piercing; and acupuncture. Unvaccinated health-care workers are
also at risk of accidental transmission of hepatitis B during handling contaminated
sharps, body fluids and organs, and medical waste.

4.1.3. Natural history of HBV infection

Hepatitis B virus isan enveloped DNA virus, and a member of the family Hepadnaviridae
hepatotropic DNA viruses. Hepatitis B virus causes both acute and chronic infection
that can range from asymptomatic infection or mild disease to severe or fulminant
hepatitis. Acute hepatitis B is usually a self-limiting disease marked by acute
inflammation and hepatocellular necrosis, with a case fatality rate of 0.5-1% (109).
Chronic hepatitis B (CHB) encompasses a spectrum of disease, and is defined as
persistent HBV infection (the presence of detectable HBsAg in the blood or serum for
longer than six months), with or without associated active viral replication and evidence
of hepatocellular injury and infllmmation (109). Age is a key factor in determining the
risk of chronic infection. Chronicity is common following acute infection in neonates
(90% of neonates born to hepatitis B e antigen [HBeAg]-positive mothers) and in



young children under the age of 5 years (20-60%), but occurs less commonly (<5%)
when infection is acquired in adulthood (94, 95) (Fig. 4.1). Worldwide, the majority of
persons with CHB were infected at birth or in early childhood.

FIG. 4.1 Outcomes of hepatitis B virus infection by age at infection
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Source: Guidelines for the prevention, care and treatment of persons with hepatitis B infection. Geneva: WHO; 2015
(http://www.who.int/hepatitis/publications/hepatitis-b-guidelines/en/, accessed 15 June 2016) (6).

The natural history of CHB is dynamic and complex, and progresses non-
linearly through several recognizable phases (6, 95). The phases are of variable
duration, not necessarily sequential, and do not always relate directly to criteria
and indications for antiviral therapy (47).

4.1.4. Time course and interpretation of serological markers
of HBV infection

A range of HBV markers other than HBsAg, such as anti-HBc total and anti-HBc IgM,
HBeAg and antibodies to hepatitis B e and surface antigen (anti-HBe and anti-HBs)
and HBV DNA can be used to further characterize HBV infection (see Table 4.2).
When these markers are tested concurrently, a testing profile can be produced to
differentiate acute from chronic infection, stage the disease and identify those who may
benefit from treatment, monitor disease progression or response to antiviral treatment,
as well as those who would benefit from HBV immunization or re-immunization.

The appearance of HBsAg in the blood is followed by that of HBeAg, which is a
marker of high levels of viral replication. In acute HBV infection that resolves by
itself, HBeAg seroconverts relatively early to anti-HBe with the disappearance of
HBsAg and HBeAg. But in chronic HBV infection, seroconversion to anti-HBe
may be delayed for many years, HBeAg may persist, or neither anti-HBe nor
HBeAg may be detectable in the presence of HBsAg. Antibodies to hepatitis B
core antigen (anti-HBc) may occur relatively early in the infection, often within
a week or two after the appearance of HBsAg, and is typified by a profound
immunoglobulin (Ig)M anti-HBc response that wanes approximately 6 months
later (Fig. 4.2 and 4.3.)



FIG. 4.2 Acute HBV infection with recovery FIG. 4.3 Chronic HBV infection
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CHB is defined as the persistence of HBsAg for more than 6 months. Previous
HBV infection is characterized by the presence of antibodies (anti-HBs and
anti-HBc). Immunity to HBV infection after vaccination is characterized by
the presence of only anti-HBs.

It also needs to be established whether the person is in the HBeAg-positive or
HBeAg-negative phase of infection, though both require lifelong monitoring,
as the condition may change over time. In persons with CHB, a positive HBeAg
result suggests high-level HBV replication and high infectivity. Spontaneous
improvement may occur following HBeAg-positive seroconversion (anti-
HBe), with a decline in HBV replication, and normalization of alanine
aminotransferase (ALT) levels. This confers a good prognosis and does not
require treatment.

Further assessment of HBsAg-positive persons is needed to guide
management and indicate the need for treatment (6). This generally includes
assessment of additional serological markers of HBV infection (HBeAg),
measuring aminotransferase levels to help determine liver inflammation,
quantification of HBV DNA levels, and stage of liver fibrosis by non-invasive
tests (NITs) such as transient elastography or serum biomarker-based tests
such as aspartate aminotransferase (AST)-to-platelet ratio index (APRI), and
fibrosis-4 (FIB-4).

TABLE 4.2. Summary of markers of HBV infection

m Characteristics

HBsAg e  First serological marker of HBV infection to appear (Fig. 4.2 & 4.3)

e Window period between HBV infection and detection of HBsAg estimated
to be around 38 days, but depends on analytical sensitivity of assay
used, immunocompetence of host and individual virus kinetics

e  QOccult HBV infection? has been observed, i.e. HBsAg is undetectable but
HBYV DNA can be detected in individuals not in the window period

e Quantification of HBsAg® is a potential alternative marker of viraemia and
to monitor response to antiviral treatment




m Characteristics

Anti-HBc IgM°©

High levels present during acute infection but may remain detectable for
up to 6 months

Used to differentiate between acute and chronic HBV infection, but

its reappearance during “flares” in chronic HBV infection make it an
unreliable indicator of recent primary HBV infection (Fig. 4.3)

Anti-HBc (total)

Develops around 3 months after infection and most constant marker of
infection

Together with anti-HBs, indicates resolved infection

Anti-HBc, with or without anti-HBs, also indicates individuals who may
reactivate in the context of immunosuppression

HBeAg

Present when the virus is actively replicating in the liver

Associated with high levels of HBV viraemia and is therefore a marker of
“high infectivity”

Associated with progressive liver disease

Anti-HBe

Represents host response to HBeAg and usually indicates decreasing
HBV DNA and therefore infectivity

Present in the immune-control and immune-escape phases

May coexist with HBeAg during the period of seroconversion from e
antigen to e antibody at the end of immune-tolerance phase

Anti-HBs

Neutralizing antibody that confers protection from infection

Present following spontaneous HBsAg clearance (with anti-HBc 1gG)
Generated by immunization and used to monitor post-immunization
responses (anti-HBc absent)

May coexist with HBsAg so presence cannot be used to exclude current
infection

HBV DNA

Used as a more direct and accurate measure of active HBV viral
replication, which correlates with disease progression

Serum HBV DNA is measured in international units (IU)/mL® as the
recognized international standard or copies/ml by nucleic acid testing
(NAT) technologies

Used to differentiate active from inactive HBeAg-negative, and to
determine need for antiviral therapy in conjunction with ALT levels and
degree of liver fibrosis

Used to also monitor response to therapy (a rise may indicate inadequate
adherence or the emergence of resistant variants) and as a marker of
infectivity.

May be detectable in early infection before HBsAg, and therefore useful
in early diagnosis of at-risk individuals before HBsAg appears, but
depends on sensitivity of the assay

Also present at low levels in the absence of HBsAg in the context of
occult infection

anti-HBc: antibody to hepatitis B core antigen; anti-HBs: antibody to hepatitis B surface antigen; HBeAg: hepatitis B
e antigen; HBsAg: hepatitis B surface antigen; Ig: immunoglobulin

2 Occult HBV infection: HBsAg is undetectable while HBV DNA can be detected in individuals who are not in the
window period; mostly anti-HBc is also detectable. Evidence of onward transmission of occult HBV infection has been
indicated in the literature, but impact on morbidity and/or mortality is less well described.

° However, as most antivirals used to treat HBV block DNA replication pathways (by inhibiting reverse transcription)
rather than transcription/translation HBsAg pathways, HBsAg levels are minimally impacted by antivirals.

¢ A potential consequence of misinterpreting a reactive IgM anti-HBc result is that a patient with chronic HBV
infection experiencing flares in liver disease may not be offered timely antiviral treatment and, although they could be
re-examined several months later to confirm the original diagnosis of acute HBV infection, a substantial proportion of
such patients may be lost to follow up.

91 IU/mL = 5.3 copies/mL; 2000 IU/mL = 10 000 copies/mL; 20 000 IU/mL = 100 000 copies/mL; 200 000 IU/mL

=1 000 000 copies/mL



4.1.5. Preventing hepatitis B infection through vaccination

Vaccination of infants and, in particular, delivery of hepatitis B vaccine within
24 hours of birth is 90-95% effective in preventing infection with HBV as well
as in decreasing HBV transmission if followed by at least two other doses. WHO
recommends universal hepatitis B vaccination for all infants, and giving the first
dose as soon as possible after birth (24). This strategy has resulted in a dramatic
decrease in the incidence and prevalence of CHB among young children in regions
of the world where universal infant vaccination programmes have been implemented
(110, 111). Target groups for catch-up vaccination as well as other preventive
strategies include young adolescents, household and sexual contacts of persons
who are HBsAg-positive, and persons at risk of acquiring HBV infection, such as
PWID, MSM and persons with multiple sex partners.

4.1.6. Treatment of hepatitis B infection

WHO recommends antiviral agents (tenofovir and entecavir) that are active against
HBV infection and have been shown to effectively suppress HBV replication,
prevent progression to cirrhosis, and reduce the risk of HCC and liver-related
deaths (6, 112, 113). However, in the majority of patients, treatment with these
drugs does not provide cure (i.e. the person continues to have replicating virus),
necessitating potentially lifelong treatment.

4.2. Hepatitis C infection
4.2.1. Epidemiology of hepatitis C infection

Recent analyses of the global prevalence of HCV indicate that there may be
fewer persons living with hepatitis C infection than previously estimated. A recent
systematic review estimated that 110 million persons have a history of HCV infection
(i.e. are HCV-antibody positive) and 80 million have chronic viraemic infection (3).
Regions estimated to have a high prevalence in the general population (>3.5%)
are Central and east Asia, and North Africa/Middle East; those with a moderate
prevalence (1.5-3.5%) include South and South-East Asia, Sub-Saharan Africa,
Latin America (Andean, central, and southern regions), the Caribbean, Oceania,
Australasia, and central, eastern and western Europe; whereas low-prevalence
(<1.5%) regions include Asia—Pacific, Latin America, and North America (3).
Updated estimates in Africa show a HCV prevalence of 2.98%, with a higher
prevalence observed in west Africa and lower in south-east Africa (114).

Despite the declining incidence, a large number of persons who were infected
30-60 years ago are now dying from HCV-related cirrhosis and liver cancer, as
these complications often take decades to develop. According to estimates from
the Global Burden of Disease study, the number of deaths due to hepatitis C
increased from 333 000 in 1990 to 499 000 in 2010 and 704 000 in 2013 (1,
5, 115), and this increase is projected to continue for several more decades,
unless treatment is scaled up considerably (116).



HIV and HCV have common routes of transmission, and persons with HIV
infection, in particular PWID and MSM, are at increased risk of HCV infection
(60, 62, 88-93, 117). In a recent comprehensive systematic review, it
is estimated that, globally, 2.3 million persons are coinfected with these two
viruses, of whom 1.2 million (interquartile range [IQR] 0.9-1.4 million) are PWID
(88). With the widespread use of antiretroviral therapy (ART), which reduces
the risk of HIV-associated opportunistic infections, HCV-related liver disease has
started to overtake AIDS-defining ilinesses as a leading cause of death among
people living with HIV in some high-income countries (HICs) (118).

4.2.2. Transmission of hepatitis C infection

Table 4.1 provides an overview of the primary routes of transmission for HCV infection
and populations most affected. There are four main routes of transmission: health-
care-associated transmission, injecting drug use, mother-to-child transmission
(MTCT), and sexual transmission. In LMICs, infection with HCV is most commonly
associated with unsafe injection practices, and invasive procedures in health-care
facilities with inadequate infection control practices, such as renal dialysis and
unscreened (or inadequately screened) blood transfusions (70-74, 77, 78,
119). Persons who received untested blood products prior to the introduction of
screening of blood for HCV in (HICs) are also at risk, and WHO reports suggest
that there are still 39 countries that do not routinely screen blood transfusions
for bloodborne viruses (120). In middle- and high-income countries, most HCV
infections occur among people who use unsterile equipment to inject drugs. PWID
have a high global prevalence of infection at around 67% (46). Of the estimated
16 million people in 148 countries who actively inject drugs, 10 million have
serological evidence of HCV infection (46). There is a moderate risk of MTCT of
HCV which is higher in HIV-coinfected mothers (10-20%) (96). The risk of sexual
transmission of HCV is also greater in HIV-positive persons, particularly MSM
(88), but is low among HIV-uninfected heterosexual couples (102, 121) and
MSM (122, 123). Other routes of bloodborne transmission include acquisition by
health-care workers, cosmetic procedures (such as tattooing and body piercing),
scarification and circumcision (84, 85, 124), and intranasal drug use.

As a result of these different routes of transmission, certain groups are at higher
risk of HCV infection (Table 4.1). The relative importance of these risk groups
varies substantially, depending on the geographical location and population
studied. Persons at risk for HCV infection are also likely to be at risk for infection
with other bloodborne viruses, including HBV and HIV. Generally, HCV epidemics
around the world are heterogeneous and represent mixtures of three core epidemic
components (Box 4.1). However, few countries have epidemics that fall into just
one of these categories — most represent some combination of all components.



Box 4.1. Global epidemic patterns of HCV infection

1. Historic infection related to past generalized HCV exposures that have since been identified
and removed, i.e. “birth cohort” epidemic. These exposures include blood transfusions and medical
procedures prior to the identification of HCV, or prior to the availability of HCV diagnostic screening.
Following introduction of HCV screening of the blood supply in the early 1990s, the incidence of HCV fell
dramatically among the general population. However, there remains a burden of prevalent, chronic HCV
infection among those exposed prior to the introduction of screening of the blood supply. This epidemic
pattern, in which there is a high prevalence of HCV within a given older age group, is commonly referred
to as a “birth cohort” epidemic (125). While typically identified as being the infection pattern in North
America and Europe, it is likely to be a component of the HCV epidemic in many countries (126). In
addition, some countries have other specific historical risks that reflect past medical practices or public
health campaigns unigue to that country, for example, the use of reusable syringes in the population-
based campaign to treat schistosomiasis in Egypt exposed a large proportion of the population to HCV.

2. Ongoing risk of HCV transmission reflecting current behaviours and practices

a) Ongoing infection related to high-risk behaviours. In certain countries, HCV transmission occurs
predominantly in high-risk populations, often via common routes of transmission. Among PWID, HCV
prevalence is almost universally high (ranging from 30% to 75% (46), and in many HICs, PWID drive
ongoing HCV transmission. Sex workers and prisoners also have increased prevalence (presumed to be
related to both drug use and perhaps sexual transmission) (127, 128), as do MSM, especially those
who are HIV infected (129).

b) Ongoing infection and generalized population epidemic related to suboptimal infection control and
injection safety procedures in clinical settings. This pattern is related to widespread exposure, often
iatrogenic, which results in high prevalence (8-10%) across all age groups. An example of a generalized
exposure is the common use of reusable hypodermic syringes and needles in medical settings without
adequate sterilization between uses.

The primary difference between a “birth cohort” pattern and a generalized pattern of infection is the duration
of time that the generalized exposure has existed and whether it has been removed or mitigated.

FIG. 4.4 Global distribution of HCV genotypes
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4.2.3. Natural history of hepatitis C infection

HCV is a small, positive-stranded RNA-enveloped virus with multiple genotypes
and subgenotypes, and their distribution varies substantially in different parts
of the world (Fig. 4.4). The availability of pangenotypic DAA regimens will
increasingly obviate the need for prior genotyping, which will help expand access
to HCV treatment.

Hepatitis C virus causes both acute and chronic infection. Acute HCV infection
is defined as the presence of certain markers of HCV infection within six months
of exposure to and infection with HCV, and is characterized by the appearance of
HCV RNA, HCV core antigen (p22 Ag), and subsequently HCV antibodies, which
may or may not be associated with viral clearance. Antibodies to HCV develop as
part of acute infection and persist throughout life. Acute infection is usually clinically
silent, and is only very rarely associated with life-threatening disease. Spontaneous
clearance of acute HCV infection generally occurs within six months of infection in
15-45% of infected individuals in the absence of treatment, but this varies by region
and population (130). Antibodies to HCV develop as part of acute infection and
persist throughout life. Almost all the remaining 55-85% of persons who do not clear
HCV within six months are defined as having chronic HCV infection. Left untreated,
chronic HCV infection can cause liver cirrhosis, liver failure and HCC. Of those with
chronic HCV infection, the risk of cirrhosis of the liver is 15-30% within 20 years
(131-133). The risk of HCC in persons with cirrhosis is approximately 2—4% per
year (Fig. 4.5) (134). Clearance of infection, whether spontaneous or as a result of
antiviral treatment, does not provide lasting protection from reinfection.

Diagnosis of HCV infection currently consists of initial screening for evidence of
past or current HCV infection with a serological assay, followed by NAT for HCV
RNA (either quantitative or qualitative) to confirm the presence of HCV viraemia,
and therefore chronic HCV infection.

4.2.4. Time course of serological markers for HCV infection

The exact time course of virological and immunological markers of HCV infection
is not well defined, particularly during the first months of infection, due to
differences in each host (patient) immune response, specific properties of the
infecting virus, and sensitivity of assays used to determine the appearance of
HCV markers. As illustrated in Fig. 4.5, following an initial eclipse phase of 1-2
weeks when no virological or serological markers of infection may be detected,
the natural course of HCV infection is characterized by the appearance of HCV
RNA, then HCV core p22 Ag in the absence of an antibody response for a further
6-10 weeks. During this serological window, it has been shown that free (i.e.
not complexed with antibody) HCV core antigen (HCVcAg) can be detected in a
proportion of individuals. Following the development of the antibody response,
HCVcAg becomes complexed with these antibodies specific for HCV.



FIG. 4.5 Approximate Time course of virological and immunological markers of
HCV infection with (A) Self-resolving HCV infection, and (B) Chronic HCV infection
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Window period. Assays designed solely to detect antibodies to HCV inevitably have
a window period of infectivity in early infection, during which antibodies may be
undetectable. This window period can be shortened by utilizing assays that also
include direct detection of HCVcAg (50-60 days). HCV RNA is typically not used
to determine exposure to HCV, in spite of its short window period (1-2 weeks after
the onset of acute infection) primarily because of cost (135). There are increasing
reports of occult HCV infection, i.e. HCV RNA detectable in the absence of any
serological markers (i.e. HCV seronegative) (136-138) which may be due to
underlying immunosuppression in, for example, HIV-infected populations.

4.2.5. Prevention of hepatitis C infection

In the absence of a vaccine for hepatitis C, prevention of HCV infection depends
upon reducing the risk of exposure to the virus. This is challenging because
of the various routes of transmission and the different populations that are
affected. Globally, most HCV infections occur in health-care settings as a result
of inadequate infection control procedures. WHO has published guidelines
with recommendations for preventing health-care-associated HCV infection,
and for screening of blood products (20, 30, 139). Universal access to safe
blood transfusion requires the implementation of key strategies to ensure
access to a safe and sufficient blood supply, including 100% quality-assured
testing of donated blood (139). Joint WHO-UNODC guidance recommends a
comprehensive package of harm reduction interventions, which comprise nine
harm reduction activities specifically for PWID, including the provision of sterile
injecting equipment (140), alongside WHO guidance on prevention of viral
hepatitis B and C transmission among PWID (28).

4.2.6. Treatment of hepatitis C infection

A new class of medicines, called direct-acting antivirals (DAAs), have transformed
the treatment of HCV, with regimens that can be administered for a short
duration (as short as eight weeks), resulting in cure rates higher than 90%, but




are associated with fewer serious adverse events than the previous interferon-
containing regimens. WHO updated its hepatitis C treatment guidelines in 2016
to provide recommendations for the use of new DAAs (5) (see Web annex 3).
There still remains some variation in recommended HCV treatment regimens
and duration of therapy by genotype. This requirement to determine a patient’s
genotype prior to treatment will soon change when antiviral agents that are active
against all genotypes (referred to as pangenotypic) are licensed.



9. BACKGROUND — DIAGNOSTICS FOR

TESTING FOR HEPATITIS B AND C INFECTION

5.1. Types of viral hepatitis assays

Serological assays are typically used as the first line of the testing strategy to
screen for exposure to a virus because of their relatively low cost (compared to
NAT), and are therefore used to rule in all individuals who might potentially be
infected with HCV or HBV. Serological assays detect the host immune response
(antibodies to HCV) or a viral antigen (HBsAg, HCVcAg). They are based on the
immunoassay principle, and are available in the form of rapid diagnostic tests
(RDTs) or laboratory-based enzyme immunoassays (EIAs), chemoluminescence
immunoassays (CLIAs) and electrochemoluminescence immunoassays (ECLs).

In contrast, NAT technologies are typically used to detect the presence of the
virus, determine if the infection is active and if the individual would benefit from
antiviral treatment. NAT technologies are also used to determine when antiviral
treatment should be discontinued (due to non-response or resistance) or to
confirm virological cure (HCV) or effective suppression (HBV).

5.2 Serological assays
5.2.1. Rapid diagnostic tests

Rapid diagnostic tests (RDTs) are single-use disposable assays that are provided
in simple-to-use formats that generally require no additional reagents except those
supplied in the test kit. They are read visually and can give a simple qualitative
result in under 30 minutes. Due to their simplicity, cost and rapid turnaround time,
they can be performed by trained lay providers or health-care workers, without the
need for venepuncture for specimen collection. Quality-assured RDTs are therefore
particularly useful in settings where conventional laboratory-based testing services
are not available or accessible. They can also be used in outreach programmes
(e.g. prison services, prevention and treatment services for people who use drugs).

Most RDTs can be performed with capillary whole blood collected by a finger-
stick procedure using a lancet, but many have also been developed for use with
venous whole blood, serum or plasma. Certain ones have been validated for
use with oral fluid specimens. It is critical to always refer to the manufacturer’s
instructions for use for specific recommendations on specimen collection. Rapid
tests are generally not suitable for testing large numbers of blood samples. The
reading of results is dependent on subjective evaluation and no permanent
record of the original test results can be kept.



5.2.2. Laboratory-based immunoassays

Most laboratory-based serological immunoassays (EIAs, CLIAs and ECLs) detect
antibodies, antigens or a combination of both and differ only in the mode of
detection of immune complexes formed. A cut-off value, usually determined by the
manufacturer of the assay, specifies the point at which the results are considered
to be reactive, and therefore, EIA results are generally reported as optical density
divided by the assay cut-off (OD/CO) values. These types of assays are best
suited for and most cost—effective to perform in settings with a high throughput
of specimens (in excess of 40 per day). They are meant for laboratory- or facility-
based testing rather than for use in the community, where infrastructure (electricity,
cold storage, climate-controlled rooms) and skilled staff are consistently available,
as cold-chain storage of test kits and the use of precision pipettes are usually
required. These assays are typically used only with serum or plasma specimens,
and therefore require phlebotomy to collect an appropriate specimen.

These assays may be performed either manually or on non-dedicated automated
assay or specific dedicated automated systems. Simple immunoanalysers automate a
number of the processes and as such require less hands-on time than a manually run
EIA. They can therefore be used in range of different situations from high-throughput
laboratories for the screening of large numbers of samples with full automation, to
medium-sized laboratories with semi-automation, to small laboratories, such as those
in remote areas, which conduct a small number of tests manually.

5.2.3. Confirmatory assays

For HBsAg — neutralization assays are used to confirm if observed antigen reactivity
is neutralizable upon repeat testing with the same specimen using a neutralization
step in the laboratory-based immunoassays, with a specific anti-HBs-containing
reagent in the same assay. The result is confirmed when this neutralization reagent
can abolish reactivity in the assay in comparison with a control reaction.

For anti-HCV - line immunoassays or immunoblots are serological techniques
to confirm the presence of antibodies to HCV that have already been detected by
other serological assays. The use of confirmatory assays should be able to provide
a definitive result, although these assays are more expensive than other assays
and are prone to high rates of indeterminate results. These assays only confirm
serostatus and cannot be used to diagnose viraemic active HCV infection.

5.3. Nucleic acid testing technologies

These assays detect the presence of viral nucleic acid — DNA or RNA — through
targeting a specific segment of the virus, which is then amplified. The amplification step
enables the detection of low levels of the virus in the original specimen, which might
not otherwise have been detectable. Laboratory-based technologies for NAT require



sophisticated equipment, rigorous laboratory conditions and specimen collection, and
highly trained staff who can perform precision steps and avoid contamination. Not
all NAT technologies detect all genotypes or subtypes equally well, unless they are
optimized to do so. Newly developed NAT technologies that are simpler and more
robust are intended for use at or near the point of care, and may avoid some of the
logistical and technical disadvantages of laboratory-based NAT technologies.

In addition to NAT assays that target a single virus, multiplex NAT screening assays have
been developed, which can detect DNA or RNA from multiple viruses simultaneously.

5.4. Choice of serological assays

Table 5.1 describes the advantages and disadvantages of RDTs and laboratory-
based immunoassays. The choice of assay format will depend on a variety
of factors, most importantly, performance characteristics (sensitivity and
specificity), cost, ease of use and the characteristics of the testing site, such
as storage facilities, infrastructure, and level of staff skills. Chapter 15 provides
further details on how to set up laboratory services for viral hepatitis testing and
selection of an assay, and how to assure the quality of testing.

5.5. Selection of one- or two-assay serological
testing strategy

A testing strategy defines the sequence of tests to be followed for a specific
testing objective (i.e. to identify infected and non-infected individuals), taking
into consideration the anticipated prevalence of HBsAg or HCV antibody in the
population(s) to be tested. WHO recommends the use of standardized testing
strategies to both maximize the accuracy of HBsAg or HCV antibody testing while
simplifying the process through streamlining procurement and training (11). The
choice between a one-assay versus two-assay serological testing strategy will depend
on the seroprevalence in the population to be tested and diagnostic accuracy
(sensitivity and specificity) of the assays used. In these guidelines, we refer to the
use of testing strategy only in the context of serological testing and the use of a one-
or two-serological assay testing strategy, though it is recognized that other sources
refer to the use of a single HCV RNA NAT or core antigen as a one test strategy to
replace the need for a two-step process of serological testing followed by NAT.

One-assay serological testing strategy

A one-assay serological testing strategy (Fig. 5.1) is when a single serological
test is performed. If the test result is reactive, a “compatible with positive infection”
status is reported. If the initial test result is non-reactive, a “negative infection” status
is reported. This testing strategy efficiently rules out most uninfected individuals



correctly, and rules in those who are likely to be infected and therefore in need
of further HBV DNA and HCV RNA NAT testing and staging of liver disease using
NITs and clinical evaluation. This testing strategy is particularly suitable for high-
prevalence settings due to the relatively higher positive predictive values (PPVs), but
needs a highly sensitive and specific assay to maintain acceptable predictive values.

Two-assay serological testing strategy

Two-assay serological testing strategy (Fig. 5.2) differs in that two different
assays are used sequentially, to improve the PPV of the testing strategy, and so
reduce the number of individuals inappropriately referred on to more specialist
services. This can be achieved by either (i) repeating the serological test using
a different assay of similar sensitivity, or (ii) in the case of HBsAg, performing a
neutralization test using a specific anti-HBs-containing reagent in the same first-
line assay after appropriate dilution of the specimen under test.

If the first test result is non-reactive, a “negative infection” status is reported.
If both test results are reactive, the status is reported as: “presumptive positive
status infection for further diagnostic testing”. If the second test result is non-
reactive, the status is reported as “infection inconclusive; requires additional
testing”. If the second assay is less sensitive than the first, then it is likely that
some true positives would be discarded if negative on the second test.

Fig. 5.1. One-assay serological testing strategy  Fig. 5.2. Two-assay serological testing strategy
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TABLE 5.1 Advantages and disadvantages of different assay formats

Advantages Disadvantages

Laboratory- e Currently superior clinical/ e Requires laboratory facilities,
based diagnostic and analytical equipment, e.g. EIA plate
immunoassays sensitivity/ specificity for washers, readers, incubators or
(EIA, CLIA, HBsAg immunoanalysers or random-
ECL) e High throughput possible (>40 access analysers.
per day per operator) e Requires trained laboratory
e High throughput greater technician
when using automated e Reagents require refrigeration
immunoanalysers e Requires venepuncture to obtain
e Objective, automated reading specimen
of results, but not for line blots e Time to result ~3 hours and
or simple assays generally batched as one run if
e Within-assay procedural manual EIA
quality control
Rapid e Accessible at the lowest level e Lower clinical and analytical

diagnostic tests
(RDTs)

of the health-care system
(including community
settings)

Does not specifically require
laboratory facilities

May be carried out by trained
lay providers and health-care
workers, as well as laboratory
technicians

Can be used with less invasive
specimens that do not require
venepuncture such as
capillary whole blood or oral
fluid

If testing at or near to point

of care, same-day results are
possible, which may reduce
number of individuals that are
lost to follow up and therefore
do not receive their test results
Devices can be stored at
2-30 °C

sensitivity/specificity for HBsAg
Less sensitive in certain
populations such as
immunosuppressed,

including HIV-positive individuals
Ineffective within-assay quality
control, i.e. most RDTs do not
control for specimen addition
Lack of test kit external control
reagents for quality control with
most RDTs, but some exceptions,
e.g. Oraquick

Stability at room temperature

is impacted by environmental
factors, e.g. heat, humidity, storage
conditions

Subjective reading and
interpretation of results

Requires manual transcription

of testing results into laboratory
logbook/testing register, partially
mitigated by automated RDT
readers

Nucleic acid
testing (NAT)
technologies

May be used at or near the
point of care

May be carried out by trained
lay providers and health-care
workers, as well as laboratory
technicians

Can be used with less invasive
specimens that do not require
venepuncture such as
capillary whole blood

Devices can be stored at
2-30 °C

Currently requires laboratory
facilities and equipment, but this
may not apply to future
point-of-care options

Requires trained laboratory
technician

Reagents require refrigeration
Requires venepuncture to obtain
specimen

Time to result ~3 hours and
generally batched as one




PART 2: RECOMMENDATIONS

e  Who to test for HBV and HCV infection
e How to test for chronic hepatitis B infection
e serology and presence of viraemia
e monitoring of HBV treatment response
e How to test for chronic hepatitis C infection
e serology and presence of viraemia
e monitoring of HCV treatment response
e Use of dried blood spot sampling

e Linkage to care and treatment
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6. WHO TO TEST FOR CHRONIC HEPATITIS B
OR C INFECTION
— testing approaches and service delivery

6.1. Recommendations

WHO TO TEST FOR CHRONIC HBV INFECTION

Testing approach Recommendations*
and population

General population | 1. In settings with a >2% or >5%! HBsAg seroprevalence in the general population, it is
testing recommended that all adults 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 quality of evidence

Routine testing in 2. In settings with a >2% or >5% %! HBsAg seroprevalence in the general population,
pregnant women 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 quality of evidence

Focused testing in 3. In all settings (and regardless of whether delivered through facility- or community-
most affected based testing), it is recommended that HBsAg serological testing and linkage to care
populations and treatment services be offered to the following individuals:

e Adults and adolescents from populations most affected by HBV infection® (i.e.
who are either part of a population with high HBV seroprevalence or who have a
history of exposure and/or high-risk behaviours for HBV infection);

e Adults, adolescents and children with a clinical suspicion of chronic viral
hepatitis* (i.e. symptoms, signs, laboratory markers);

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

e Health-care workers: in all settings, it is recommended that HBsAg serological
testing be offered and hepatitis B vaccination given to all health-care workers who
have not been vaccinated previously (adapted from existing guidance on hepatitis
B vaccination®)

Strong recommendation, low quality of evidence

Blood donors 4. In all settings, screening of blood donors should be mandatory with linkage to care,
Adapted from counselling and treatment for those who test positive.

existing 2010

WHO guidance

(Screening donated
blood for transfusion
transmissible
infections’)

Abbreviations: HBsAg: hepatitis B surface antigen; PWID: people who inject drugs; MSM: men who have sex with men

*The GRADE system (Grading of Recommendations, Assessment, Development and Evaluation) was used to categorize the strength of recommendations as
strong or conditional (based on consideration of the quality of evidence, balance of benefits and harms, acceptability, resource use and programmatic feasibility)
and the quality of evidence as high, moderate, low or very low.

! Athreshold 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 epidemiological context.

2 Many countries have chosen to adopt routine testing in all pregnant women, regardless of seroprevalence in the general population, and particularly where
seroprevalence >2%. A full vaccination schedule including birth dose should be completed in all infants, in accordance with the WHO position paper on hepatitis
B vaccines 2009.

3 Includes those who are either part of a population with higher seroprevalence (e.g. some mobile/migrant populations from high/intermediate endemic
countries, and certain indigenous populations) or who have a history of exposure or high-risk behaviours for HBV infection (e.g. PWID, people in prisons and
other closed settings, MSM and sex workers, HIV-infected persons, partners, family members and children of HBV-infected persons).

4 Features that may indicate underlying chronic HBV infection include clinical evidence of existing liver disease, such as cirrhosis or hepatocellular carcinoma
(HCC), or where there is unexplained liver disease, including abnormal liver function tests or liver ultrasound.

5 In all settings, it is recommended that HBsAg serological testing with hepatitis B 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.
6 WHO position paper. Hepatitis B vaccines. Wkly Epidemiol Rec. 2009;4 (84):405-20.

7 Screening donated blood for transfusion transmissible infections. Geneva: World Health Organization; 2010.



WHO TO TEST FOR CHRONIC HCV INFECTION

Testing approach Recommendations*
and population

Focused testing 1. Inall settings (and regardless of whether delivered through facility- or community-
in most affected based testing), it is recommended that serological testing for HCV antibody (anti-
populations HCV)! 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?
(i.e. who are either part of a population with high HCV seroprevalence or who
have a history of exposure and/or high-risk behaviours for HCV infection);

e Adults, adolescents and children with a clinical suspicion of chronic viral
hepatitis® (i.e. symptoms, signs, laboratory markers).

Strong recommendation, low quality of evidence

Note: Periodic re-testing using HCV NAT should be considered for those with
ongoing risk of acquisition or reinfection.

General 2. In settings with a >2% or >5%* HCV antibody seroprevalence in the general
population testing 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 quality of evidence

Birth cohort 3. This approach may be applied to specific identified birth cohorts of older persons
testing at higher risk of infection® and morbidity within populations that have an overall
lower general prevalence.

Conditional recommendation, low quality of evidence

Abbreviations: NAT: nucleic acid test; anti-HCV: HCV antibody; PWID: people who inject drugs; MSM: men who have sex with men

*The GRADE system (Grading of Recommendations, Assessment, Development and Evaluation) was used to categorize the strength of
recommendations as strong or conditional (based on consideration of the quality of evidence, balance of benefits and harms, acceptability, resource
use and programmatic feasibility) and the quality of evidence as high, moderate, low or very low.

! This may include fourth-generation combined antibody/antigen assays

2 Includes those who are either part of a population with higher seroprevalence (e.g. some mobile/migrant populations from high/intermediate endemic
countries, and certain indigenous populations) or who have a history of exposure or high-risk behaviours for HCV infection (e.g. PWID, people in prisons
and other closed settings, MSM and sex workers, and HIV-infected persons, children of mothers with chronic HCV infection especially if HIV-coinfected).
3 Features that may indicate underlying chronic HCV infection include clinical evidence of existing liver disease, such as cirrhosis or hepatocellular
carcinoma (HCC), or where there is unexplained liver disease, including abnormal liver function tests or liver ultrasound.

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

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

¢ Because of historical exposure to unscreened or inadequately screened blood products and/or poor injection safety.
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6.2. Background

Viral hepatitis testing can be delivered to different populations and in different
settings as part of general population testing, and/or a focused testing approach
in most affected or high-risk populations, delivered through either health facility-
based or community-based testing. Chapter 17 provides additional details on the
different facility- and community-based testing approaches available. Chapter 18
provides additional guidance on testing in specific populations.

Different hepatitis testing approaches
There are several possible approaches to testing for HBV and HCV infection.

1.

General population testing. This approach refers to routine testing throughout the entire
population without attempting to identify high-risk behaviours or characteristics. It means
that all members of the population should have potential access to the testing services.
This approach might be indicated for those countries with an intermediate or high HBV or
HCV seroprevalence. At present, only Japan recommends HCV testing for all individuals
once in their lives regardless of demographics or specific behavioural risk.

Focused or targeted testing of specific high-risk groups. This approach refers to testing of
specific populations who are most affected by hepatitis B or C infection, either because
they are part of a population with high HBV or HCV seroprevalence (such as