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Abstract

HIV infection and viral hepatitis due to HBV and HCV infection are major causes of chronic disease worldwide, 
and share some common routes of transmission, epidemiology, initial barriers faced in treatment access, and 
in strategies for a global public health response. Testing and diagnosis of HIV, HBV, and HCV infection is the 
gateway for access to both care and treatment and prevention services, and crucial for an effective HIV and 
hepatitis epidemic response. In this review article, we first summarize the common goals and guiding principles 
in a public health approach to HIV and hepatitis testing. We summarize the impressive global progress in HIV 
testing scale-up and evolution of approaches, with expansion of provider-initiated testing and counseling in 
clinical settings (particularly antenatal and tuberculosis clinics), the introduction of more community based 
testing services, and use of rapid diagnostic tests enabling provision of same-day test results. However, 46% of 
all people living with HIV are still unaware of their serostatus, and many continue to be diagnosed and start 
antiretroviral therapy late. As testing and treatment scale-up accelerates for an “treat all” approach, other 
challenges to address include how to better focus testing and reach those yet undiagnosed and most at risk, 
especially key populations, men, adolescents, and children. We summarize future directions in HIV testing 
to speed scale-up and close gaps that are addressed in the WHO 2015 consolidated HIV testing guidelines.
In contrast to HIV, action in hepatitis testing and treatment has been fragmented and limited to a few countries, 
and there remains a large burden of undiagnosed cases globally. We summarize key challenges in the hepatitis 
testing response, including lack of simple, reliable, and low-cost diagnostic tests, laboratory capacity, and 
testing facilities; inadequate data to guide country specific hepatitis testing approaches and who to screen; 
stigmatization and social marginalization of those with or at risk of viral hepatitis; and lack of international 
or national guidelines on hepatitis testing for resource-limited settings. We highlight some of the key lessons 
applicable to hepatitis from the experience of expansion and diversification of HIV testing approaches over 
the last 30 years of the HIV response; in addition to forthcoming WHO tools to support the hepatitis 
global response. This includes a new 2016-2020 global hepatitis health sector strategy with testing and 
diagnosis targets, and 2016 WHO guidelines on hepatitis testing. (AIDS Rev. 2016;18:3-14)
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Introduction and global epidemiology 

HIV infection and viral hepatitis due to HBV and HCV 
infection are major causes of chronic disease worldwide 
and share some common routes of transmission, epide-
miology, initial barriers faced in treatment access, and in 
strategies for a global public health response (Table 1). 
At the same time, each of the viruses requires tailored 
treatment and preventative interventions. 

The global response to HIV represents one of the 
great public health achievements of recent times. In 2015, 
there were 36.9 million people living with HIV infection, 
and antiretroviral treatment (ART) had reached almost 
16 million, of which more than 11 million were in the 
African region1,2. As a result, the number of adults and 
children dying from HIV-related causes had declined 
by 24% between 2000 and 2014, and those newly 
infected with HIV by 35%1,2. Key populations continue 
to be disproportionately affected by HIV in all settings3. 
Of the estimated 1.9 million new HIV infections world-
wide in 2014, approximately 40% are estimated to 
occur among key populations, including adolescents, 
and in many settings young people are at greater risk 
of HIV acquisition than older people1-3.

Worldwide, approximately 240 million people have 
chronic HBV infection, defined as persistence of hepa-
titis B surface antigen (HBsAg) for six months or more4, 
and 184 million have chronic HCV infection based on 
presence of antibodies to HCV5, and together they 
account for about for about 1.4 million deaths per year, 
mainly from cirrhosis or hepatocellular carcinoma6, a 
toll comparable to that of HIV and tuberculosis (TB). 
The number of people living with HCV is also increasing, 
while those living with HBV are projected to remain 
at current high levels for the next 40-50 years. Viral 
hepatitis is also a growing cause of morbidity and 
mortality among people living with HIV7,8. Current esti-
mates are that between 5 and 25% of the approxi-
mately 36.9 million HIV-infected persons worldwide also 
have chronic HBV (HBsAg positive, 2.7 million) and/or 
HCV (another 2.3 million HCV antibody positive)7,8.

While HIV, HBV, and HCV are blood-borne infections, 
the predominant modes of transmission differ8. Mother-
to-child transmission of HBV is the major mode of 
transmission in high-prevalence settings, and is highest 
in sub-Saharan Africa and east Asia, where between 
5-10% of the adult population is chronically infected9. 
Immunization remains the most effective strategy for 
prevention of HBV infection. Hepatitis C virus epidemics 
related to injecting drug use occur in all regions, with 
significant transmission also occurring through unsafe 

injections and medical procedures, and less commonly 
through sexual contact10. The most affected regions 
are central and east Asia and parts of north and west 
Africa, where many infections are caused by unsafe 
medical injections and other medical procedures. Ad-
ditionally, even in low-prevalence areas, subpopulations 
such as indigenous populations, migrants, people with 
HIV, persons who inject drugs (PWID), men who have 
sex with men (MSM), transgender people, people, sex 
workers, people in prisons or other closed settings, 
experience high levels of both HCV and/or HBV infec-
tion, but overall data on burden in these populations 
remains more limited, other than in PWID. Comprehen-
sive prevention strategies for both viral infections 
should include assurance of safe blood products, safe 
injection practices, harm reduction services for PWID 
and promotion of safe sex.

The development of highly effective, well-tolerated oral 
drugs with high rates of cure has revolutionized the 
treatment of chronic HCV infection, and there is a devel-
opment pipeline of additional promising options, although 
high prices of new medicines remain a barrier to access 
in many countries. Effective treatment is also available 
for people with chronic HBV infection. However, treat-
ment typically needs to be lifelong, as a cure is not yet 
available.

In this review article, we summarize the common goals 
and guiding principles in the public health approach to 
HIV, HBV, and HCV testing; global progress and evolu-
tion of approaches in HIV testing over the 30 years of 
the HIV response11; as well as future directions in HIV 
testing addressed in the WHO 2015 consolidated HIV 
testing services guidelines to speed scale-up and 
close gaps. For HBV and HCV testing, we summarize 
key challenges in this current early phase of the hepa-
titis testing response; key challenges and what can be 
learnt from the experience of expansion and diversifi-
cation of HIV testing approaches; and scope of forth-
coming WHO guidelines on hepatitis testing.

Common goals of HIV and hepatitis 
testing

Testing and diagnosis of HIV, HBV, and HCV infec-
tion is the gateway for access to both prevention as 
well as care and treatment services (Fig. 1), and is a 
crucial component of an effective HIV and hepatitis 
epidemic response. The primary goal of testing is to 
identify and link infected individuals and their partners 
and families to appropriate care and treatment to re-
duce HIV and hepatitis-related mortality through use of 
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Table 1. Distinctive features of epidemiology and treatment coverage of HIV, HCV and HBV

HIV HCV HBV

Main transmission route Sexual Parenteral Perinatal

Global burden of infection

Most affected regions

36.9 million

Sub-Saharan Africa

184 million

Eastern Europe and Central 
Asia

240 million

Sub-Saharan Africa and 
east Asia

Deaths per year 1.6 million11 703,8006 686,0006

% infected requiring 
treatment over lifetime

95% 60-80% 15-40%

Treatment duration Lifelong 12-24 weeks cure Lifelong

% treatment coverage 
among those eligible

60-80% (but significantly 
lower among key populations)

< 5% < 1%

lifelong ART in HIV-positive persons, direct-acting cura-
tive antiviral therapy lifelong and antiviral therapy for 
chronic HCV and HBV infection, respectively. A further 
aim of testing is to link to and provide preventative 
interventions to reduce transmission. For HIV, this in-
cludes male and female condoms, and voluntary med-
ical male circumcision, prevention of mother-to-child 
transmission (PMTCT), pre-exposure prophylaxis (PrEP), 
and post-exposure prophylaxis (PEP) using ART, and 
comprehensive harm reduction services for PWID rec-
ommended by the WHO3. Identification of serodiscor-
dant couples with immediate initiation of ART to prevent 
transmission to the negative partner, and offering PrEP 
to the negative partner until the positive partner is 
virally suppressed have both been shown to be highly 
effective12. For hepatitis, this includes provision of 
hepatitis B vaccination, and implementing individual or 
facility level prevention measures to reduce transmis-
sion to others or acquisition.

Common guiding principles of HIV  
and hepatitis testing 

A public health and human rights-based approach 
are key guiding principles underpinning delivery of both 
HIV and hepatitis testing. This is particularly important 
as many of the populations affected by HIV or hepatitis 
are those often systematically excluded from access to 
testing, treatment, and care, such as PWID, MSM13, trans-
gender populations, sex workers, and people in prisons 
and closed settings3. A human rights-based approach 
gives attention to such concerns as health-related rights 

(accessibility, availability, acceptability, and quality of 
services), gender equality, and universal health coverage 
so that testing and care is provided in a supportive 
environment free of stigma and discrimination; expanded 
testing and access is fair and equitable; and testing is 
prioritized for those most at risk.

The WHO 5 “Cs” are principles that apply to all 
models of HIV and hepatitis testing and in all settings: 
Consent, Confidentiality, Counseling, Correct test results, 
and Connection (linkage to prevention, treatment, and 
care services)14. This means that HIV and hepatitis 
testing for diagnosis must always be voluntary, consent 
informed by pre-test information, and linked to prevention, 
treatment, care, and support services to maximize both 
individual and public health benefits. Mandatory, com-
pulsory, or coercive HIV or hepatitis testing is never 
appropriate14, and all testing sites should ensure client 
confidentiality and have ethical codes of conduct. 

Global progress in HIV testing: Expansion 
and diversification of approaches

Over the past 30 years there has been a progressive 
increase in uptake and coverage of HIV testing and an 
evolution in testing approaches, especially in recent 
years. In 2014, approximately 150 million people (total 
of 600 million between 2010 and 2014) aged 15 years 
or older took an HIV test in 122 low- and middle-income 
countries according to the Global AIDS Response 
Progress Reporting (UNAIDS, UNICEF, WHO)2. Over a 
four-year period (2009-2013), there was a 33% in-
crease in number of people tested, based on data from 
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Figure 1. HIV and hepatitis testing at the core of the prevention and treatment cascades (adapted from Frits van Griensven, 2014 Thailand).

77 reporting countries2. The scale-up of testing has been 
particularly striking in Africa. In 2005 it was estimated 
that only 12% of people who wished to be tested for 
HIV were able to do so, and household surveys in high-
burden African countries reported only 10% of people 
with HIV were aware of their status. As of 2014, it is 
now estimated that globally 54% (49-58%) of people 
with HIV (51% in Africa) are aware of their status15. 

Much of this increase can be attributed to an expan-
sion of provider-initiated testing and counseling (PITC) 
in clinical settings (particularly in antenatal and TB 
clinics16), the introduction of more community based 
testing services, and the use of rapid diagnostic tests 
(RDT) enabling provision of same-day test results2. 
This has been achieved as a result of countries pro-
gressively adopting a strategic mix of testing ap-
proaches and policies17 (Table 1). By the end of 2014, 
the majority of 89 (76%) of 117 reporting countries 
recommended PITC in their policies (often referred to 
as routine HIV testing) at all clinical encounters, regard-
less of symptoms, and 35 (90%) of 39 countries in the 

WHO African region recommended PITC in antenatal 
clinic (ANC) settings. Reported testing coverage at 
antenatal and TB clinics now exceeds 80% in several 
high HIV burden sub-Saharan African countries17, and 
PITC is also being increasingly offered in pediatric 
in- and outpatient settings19,20.

The majority of countries now offer rapid HIV testing 
with same-day results in at least some settings2, 85 (71%) 
of 119 countries recommend community based testing, 
and 61 (53%) of 115 countries recommend lay pro-
vider testing using RDTs. Community based testing 
using RDTs is also becoming more widespread, par-
ticularly in the African region21, and may involve a 
range of different approaches that include: home-
based or house-to-house testing; campaigns linked 
with other screening programs such as for malaria or 
non-communicable diseases, e.g. hypertension; and 
outreach, mobile or workplace screening programs. 
Such programs have proved highly acceptable and 
effective in reaching large numbers of first-time testers 
and people who do not typically use health services, 
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Table 2. Policies and practices related to HIV testing in low- and middle-income countries, 2013

National HIV testing and counselling policy or guidelines

Ensure provider-
initiated testing 
and counselling 

in all patient

Address HIV 
testing and 

counselling for 
key populations

Address HIV 
testing and 
counselling 

for adolescent

Support rapid 
testing with 

same-day results

Support HIV testing 
and counselling 

provided by 
community

Yes   89 113 100 109   85

No   20     5   14     7   28

Other     8     1     5     3     6

Countries 
reporting

117 119 119 119 119

Source: Global AIDS Response Progress Reporting (UNAIDS, UNICEF, WHO) 201317.

and in diagnosing people at earlier stages of HIV infec-
tion and linking them with care22.

Continuing challenges in HIV testing

Despite significant global progress in the uptake of 
HIV testing, approximately half of all people living 
with HIV are still unaware of their serostatus, and many 
continue to be diagnosed and start ART late. Current 
testing approaches are also not targeting and reaching 
sufficiently those people most at risk in key populations 
(PWID, MSM, transgender people, sex workers, and 
people in prisons and closed settings), and those as 
yet undiagnosed, a situation that has changed little in 
the last 15 years. Although in 2014, the majority of 
reporting countries stated that their national HIV testing 
policies addressed key populations and adolescents, 
actual implementation has been limited. Specific chal-
lenges include the following:

Low coverage rates in key populations, 
adolescents, children, and men 

Key populations

Key populations continue to be disproportionately 
affected by HIV in all settings3,23,24. Pooled HIV preva-
lence is 10-50 times greater than in the general popu-
lation, and of two million new HIV infections worldwide 
in 2013, an estimated 40% of adult infections occurred 
among key populations23,25. Despite this high HIV 
burden, testing coverage as well as linkage to care 
among these populations remains low25. Reasons in-
clude their experience of stigma and discrimination or 

criminalization of their behaviors, which hinders access 
to health services3,26. Furthermore, mandatory or coerced 
testing, especially among prisoners27 and migrants28, 
is also still being reported. To reduce HIV burden, access 
for key populations with tailored testing approaches 
should be prioritized by countries. 

Adolescents

Uptake of testing as well as linkage and retention in 
care is particularly poor among adolescents, especially 
girls; fewer than one in five girls aged 15-19 years were 
aware of their HIV status, based on Demographic Health 
and other surveys conducted between 2008 and 2012 
in the WHO African region29. Adolescent services remain 
limited or of poor quality, so there has been little support 
in overcoming barriers in access to testing and care.

Children

HIV testing coverage among children also remains 
low. In many settings, PITC is rarely offered to children 
in clinical settings, even in countries with generalized 
epidemics30-32. Although testing coverage in PMTCT 
programs has improved significantly over the past de-
cade, still only one-third of infants born to HIV-infected 
mothers received a virological HIV test within the first 
two months of life in 201229. Such low HIV testing 
coverage for infants and children represents a missed 
opportunity to offer HIV testing to parents, caregivers, 
and family members of children. In order to improve 
health outcomes and survival in children, approaches 
are needed to increase early infant diagnosis and timely 
referral of HIV-positive infants to care and treatment.
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Men

Overall, men are less likely than women to test and 
know their HIV status; women comprised about 69% of 
adults who were HIV tested in 2014 in low- and middle-
income countries15,33,34. This is largely because testing 
is still mainly conducted in antenatal services (ANC), 
even in low and concentrated epidemics33,35. This high-
lights the need for strategies that increase men’s uptake 
of HIV testing, including provision of testing in settings 
that are more acceptable and accessible to men.

Missed opportunities for provider-initiated 
HIV testing and of index partner and couples 

Despite high levels of acceptance and increasing 
uptake of PITC in ANC and TB clinics, there remain many 
missed opportunities to offer HIV testing in other clinical 
settings, such as sexually transmitted infection clinics, 
primary care, and pediatric in- and out-patient settings. 
HIV testing coverage even among pregnant women is 
still less than 40% in Asia and some African countries2. 
In addition, although cohabiting relationships and HIV 
serodiscordancy are common36-38, and 80% of countries 
in the African region include partner testing in their na-
tional policies, it has not been widely implemented, and 
HIV testing rates for couples in ANC settings are very 
low and exceed 20% in only a few countries. Rwanda is 
an exception, where 85% of partners are tested in ANCs. 
Failing to offer couples and partner testing for people 
with HIV is a missed opportunity as this is a high-impact 
approach that has the highest positivity rate of any test-
ing approach based on a recent systematic review in 
sub-Saharan Africa39. Also, a cost-effectiveness analysis 
of various high-throughput screening approaches in 
Mozambique, Nigeria, and Senegal showed that index 
partner testing would identify the greater number of 
new HIV-positive cases, but require few resources 
compared to most other approaches40. 

Late or delayed linkage to prevention, 
treatment, and care

Around one quarter of people with HIV are diagnosed 
late (defined as late presenters) when their CD4 count 
is already below 200 cells/μl and therefore initiate ART 
too late to get the full benefit of treatment. The proportion 
has not decreased significantly over the past decade 
and is highest among people infected through injecting 
drug use41. The proportion of individuals who are lost 
to follow-up between diagnosis and ART initiation also 

remains high in many countries (around 40% in sub-
Saharan Africa)15,42,43, and among children17,44. Barriers 
that impede linkage to HIV care include transport costs 
and distance to the facility, stigma, fear of disclosure, and 
long waiting times and delays in ART initiation17,45, as well 
as various policy and legal barriers that may hinder access 
particularly for key populations. A combination of inter-
ventions are needed to improve linkages and reduce 
loss to follow-up between HIV testing and treatment 
and care, especially for key populations.

Misdiagnosis of HIV and quality of testing 

There are growing concerns about the quality of HIV 
testing, with reports of significant rates of false-positive 
diagnoses, ranging from 2.6 to 10.3% in selected 
countries in sub-Saharan Africa46,47. The most serious 
consequences of a misdiagnosis include unnecessary 
initiation of life-long ART in those with a false-positive 
result, and potential transmission risk to partners and 
infants in those with a false-negative diagnosis. Such 
misdiagnoses due to poor quality HIV testing may result 
from a combination of factors, including improper use 
of the testing strategy and/or algorithm or of storage of 
test kits and supplies, poor product performance, clerical 
or transcription errors, user errors in performing the test 
and/or interpreting the test result, and lack of supportive 
supervision and training. In a recent policy analysis 
of 48 countries, less than 20% of national HIV testing 
strategies aligned with the WHO recommended testing 
algorithms14. Effective quality assurance systems are 
needed alongside expansion in delivery of testing to 
address these issues.

Future directions in HIV testing to 
accelerate scale-up and close gaps

Global targets for HIV testing

The 15.8 million people receiving ART in 2015 ranks 
among the great public health achievements of recent 
times. The next challenge is to accelerate the scaling 
up of testing and treatment so that ART is available to 
“treat all” 36.9 million people living with HIV, i.e. dou-
bling the number of people who were receiving ART in 
2015, as recommended in the 2015 ARV guidelines48. 
The United Nations Program on HIV/AIDS (UNAIDS) 
and the WHO have endorsed new global Fast-Track 90-
90-90 targets that call for 90% of all people with HIV 
to be diagnosed, 90% of people diagnosed with HIV to 
receive ART, and 90% of those on ART to have a 
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suppressed viral load by 202042. Achieving the first 90 
target, together with earlier diagnosis and addressing 
other gaps in coverage and access for key populations, 
will require testing programs to become even more 
focused and strategic.

2015 WHO consolidated HIV testing 
guidelines

In 2015, the WHO published consolidated HIV testing 
guidelines that provide comprehensive guidance on 
HIV testing for use by national program managers and 
service providers in planning testing programs in a variety 
of settings, contexts, and diverse populations14. These 
guidelines brought together existing WHO guidance on 
HIV testing3,49-54 with new recommendations on com-
munity based testing by trained lay providers, and on 
improving the accuracy and quality of test results. The 
guidelines also offered guidance to countries on how 
to deliver a mixture of testing approaches according to 
their epidemic context, focusing on testing groups most 
affected and currently undiagnosed and underserved. 
The guidelines also highlight the need for tailored testing 
approaches for key populations, infants, children, ado-
lescents, pregnant and post-partum women, couples, 
and partners. 

Strategic mix of different HIV testing 
approaches

Countries need to consider a strategic mix of facility 
based and community based HIV testing approaches 
to reach different populations, diagnose people earlier, 
and link them to prevention, treatment, and care. Dif-
ferent testing approaches include: expansion of routine 
facility based testing to other clinical settings beyond 
ANC and TB, such as sexually transmitted infection 
clinics and primary care; indicator condition testing, 
index partner, couples, and family testing (one of the 
most efficient ways of identifying people with HIV, and 
in particular encouraging testing of male partners in all 
settings14); and expanding community based testing ser-
vices offered through home-based outreach, in schools 
and other educational establishments21 as well as in work-
places, and, potentially, HIV self-testing (HIVST).

The selection and mix of testing approaches by 
countries should be based on a review of their spe-
cific epidemiological situation (e.g. HIV prevalence, 
populations and geographic areas most affected and 
currently undiagnosed), current coverage of testing 
and treatment, and available financial and human 

resources52. Testing approaches also need to be 
tailored for specific population groups to, for example, 
overcome current reluctance for partner testing; make 
services more acceptable and accessible to men and 
key populations; diagnose HIV-exposed infants as 
early as possible through virological testing; and test 
children and adolescents not reached through infant 
testing programs. There is also a need for strategies 
to increase the offer of and uptake of couples and 
partner testing, particularly among index cases.

Legitimize lay provider testing

The 2015 guidelines recommended that lay providers 
who are trained to use rapid diagnostic tests can inde-
pendently provide HIV testing services14. This is based 
on consistent evidence that provision of HIV testing by 
trained lay providers is as accurate as testing by labo-
ratory staff and healthcare providers; can both increase 
access and uptake among key populations and other 
priority groups who may be reluctant or unable to access 
HIV testing services in health facilities and; cost less than 
using other health workers to perform the same tasks.

Successful implementation of testing by trained lay 
providers requires countries to consider appropriate 
selection, training, and mentoring including regular ex-
ternal quality assessment; adequate remuneration; and 
necessary changes in policies or regulations so that lay 
providers can provide a full range of HIV testing services, 
including collecting specimens, performing rapid tests, 
giving pre-test information and post-test counseling, and 
supporting linkages to prevention, care, and treatment 
services.

Expanding community based testing through 
“test for triage” 

“Test for triage” is an alternative, simplified, commu-
nity based HIV testing approach now recommended 
by the WHO that responds to concerns that complex 
testing algorithms may lead to errors55. This approach 
is already being offered by many NGOs and other com-
munity based organizations, and involves a single rapid 
diagnostic test offered in the community with linkage to 
further testing in a facility to confirm an HIV-positive 
diagnosis and initiate clinical care and ART. 

Key advantages of this “test for triage” approach are 
that it should improve access for those at highest risk and 
not currently testing for HIV; simplify the work of lay pro-
viders; and reduce logistics, supply chains, and training. 
Potential challenges are: communicating correctly the 

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
 �o

f 
th

e 
p

u
b

lis
h

er
.  


©

 P
er

m
an

ye
r 

Pu
b

lic
at

io
n

s 
20

16



AIDS Reviews. 2016;18

10

meaning of a reactive “test for triage” result; the higher 
rate of false-reactive test results especially in low preva-
lence settings; and challenges in linkage and tracking of 
clients to additional testing to confirm the HIV diagnosis55.

HIV self-testing: An emerging strategy

HIV self-testing is another emerging approach, 
where an individual performs an HIV test and interprets 
his or her own results in private. Although all reactive 
self-test results must be confirmed with a further test, 
the convenient and private nature of HIVST may help 
expand testing, especially among people who might 
otherwise not test because they are reluctant to use 
existing services or who frequently retest14. The current 
evidence remains limited, and there are no formal 
WHO recommendations on HIVST. A recent review 
reported high levels of acceptability of HIVST among 
key populations, especially MSM56-58, increased up-
take, with good accuracy (sensitivity as high as 98% 
and specificity as high as 100%)59, and linkage to care 
using proactive intervention such as home-based care 
or active community based follow-up50,54, and no major 
adverse events or harms due to HIVST, such as suicide 
or self-harm60. 

HIV self-testing is available formally and informally 
in several low- and middle-income countries61. Sev-
eral countries have developed or are planning to in-
troduce policies on HIVST, and many have embarked 
on demonstration projects to identify effective, ac-
ceptable, and ethical approaches to deliver HIVST in 
different populations and settings 62,63, such as the 
STAR study in Malawi, South Africa, Zambia, and 
Zimbabwe which will inform planned WHO HIVST 
guidance in 2016. 

Improving quality of testing and preventing 
misdiagnosis 

Key steps to improve the quality of HIV testing and 
minimize misdiagnoses and their associated medical, 
social, and psychological consequences include having 
appropriate quality assurance and quality improvement 
mechanisms in place64, and following WHO-recom-
mended testing strategies and validated national testing 
algorithms, that includes retesting all people diagnosed 
with HIV before initiating ART65. While routine retesting 
is recommended for people at high ongoing risk of 
exposure26, offering retesting to HIV-negative people at 
low ongoing risk is now considered unnecessary and 
an ineffective use of resources. 

Improving linkage to care

The 2015 WHO testing guidelines outline proactive 
approaches for countries to strengthen referral and link-
age procedures between testing and prevention, treat-
ment and care services, and remove unnecessary de-
lays before initiating ART. The effectiveness of linkage 
varies across different high-throughput screening ap-
proaches. While linkage may generally be easier with 
facility based compared to community based testing, not 
all facilities have successful follow-up and, conversely, 
high levels of linkage in community settings can be 
achieved with more intensive support. As more countries 
move towards initiating ART regardless of CD4 cell count, 
the phase of pre-ART care should become less important 
and linkage to ART would be expected to strengthen. 

Hepatitis B and C testing:  
Current challenges 

High burden of undiagnosed infection  
and late diagnosis

Despite the high global burden of disease due to 
chronic hepatitis B and C, and the major opportunities 
with advances in highly effective “curative” oral treatment 
for chronic HCV infection and effective long-term with 
tenofovir for HBV infection, to date action has been 
fragmented and limited to a few countries. One of major 
obstacles to action is the large burden of undiagnosed 
cases globally; it is estimated that less than 5% of peo-
ple with chronic HBV or HCV infection know their status. 
This contrasts with the considerable recent progress in 
HIV testing coverage such that now more than half of 
people living with HIV are aware of their status globally.

The extent of this hidden burden is poorly docu-
mented, and largely based on limited data from higher 
income settings. Around 15% of those chronically 
infected with HCV and around one quarter of those with 
HBV were reported to be aware of their diagnosis, 
based on studies from the USA, Europe, and China66-68. 
However, in low-income settings only a tiny fraction 
(< 1%) are likely to be aware of their diagnosis. As a 
result of this lack of awareness of status, they also tend 
to present late with advanced disease. Early identifica-
tion of persons with chronic HBV (or HCV) infection 
would enable infected persons to receive necessary 
care and treatment to prevent or delay onset of liver 
disease, and with HBV, screening to identify and 
vaccinate susceptible household contacts and sex 
partners to interrupt ongoing transmission.
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Key barriers in access to and uptake  
of testing

There are several reasons for current very low rates 
of hepatitis testing in low- and middle-income countries. 
These reflect some of the same initial barriers to HIV 
testing and treatment access at the start of the global 
response, and include limited data on the epidemiologi-
cal situation, high levels of stigma and discrimination, 
cost of diagnostic assays, complexity of screening, 
treatment, and follow-up monitoring, lack of political 
and financial commitment, highly specialized vertical 
services, and limited patient and community engage-
ment. Specific barriers include:

–	 Lack of healthcare infrastructure or facilities for 
testing, that can reach most affected and vulnerable 
populations, including harm reduction services for 
testing. 

–	 Limited access to reliable and low-cost HBV and 
HCV diagnostics, including rapid serological tests 
and molecular viral load tests that are quality as-
sured by stringent regulatory authorities, including 
WHO, and poor laboratory capacity. In addition, 
few low- and middle-income countries have ready 
access to additional tests to stage liver disease 
and guide treatment decisions, such as transient 
elastography. 

–	 Weak hepatitis surveillance programs, and limited 
national and subnational data on the epidemio-
logical situation to guide country specific hepatitis 
testing approaches.

–	 High levels of stigma, discrimination, and social mar-
ginalization of those with or at risk of viral hepatitis, 
such as PWID, MSM, prisoners, and sex workers.

–	 Limited access to hepatitis treatment, which re-
mains unaffordable to those most in need, and poor 
linkage to care, even for those who have been 
diagnosed. 

–	 Lack of awareness of as well as understanding 
about hepatitis B and C disease progression and 
treatment among patients and healthcare workers.

–	 Lack of testing guidance for low- and middle-in-
come settings, and limited evidence base to guide 
hepatitis testing approaches. Although several 
international professional organizations (such as 
the European Association for the Study of the 
Liver [EASL], the Asian Pacific Association for the 
Study of the Liver [APASL], the American Asso-
ciation for the Study of Liver Disease [AASLD], the 
U.S. Centers for Disease Control [CDC], the United 
Kingdom National Institute for Health and Care 

Excellence [NICE]), and national authorities such 
as in Australia, Canada, France, Egypt, South 
Africa, and Switzerland have developed screening 
guidelines for HBV and HCV infection, these are 
predominantly focused on high-income settings. 
There have also been few large studies or random-
ized controlled trials of impact or cost-effectiveness 
of different hepatitis testing approaches to support 
the development of guidelines. 

–	 Lack of political and financial commitment. Few 
countries have national viral hepatitis strategies or 
plans, and even fewer have designated units and 
budgets within their health ministries to lead, 
guide, and coordinate their hepatitis responses. 

Hepatitis B and C testing: Next steps – 
What is needed?

In order to overcome these challenges, and substan-
tially increase awareness of hepatitis status and earlier 
diagnosis there is a need to provide services that can 
reach those populations most affected; well-functioning 
laboratories to ensure high-quality testing and treatment 
monitoring; a secure supply of quality-assured afford-
able diagnostics; an appropriately trained health work-
force; and active involvement of affected communities. 
As with HIV, if hepatitis testing is to fulfill its potential 
as the gateway to both treatment and prevention, we 
need both more testing and better approaches for 
priority groups.

Two key WHO tools to support the global response 
and scale-up of hepatitis testing include a new 2016-
2020 global hepatitis health sector strategy with testing 
and diagnosis targets, and forthcoming WHO 2016 
guidelines on hepatitis testing.

Global health sector strategy and targets 
on hepatitis 2016-2021. 

In response to the two World Health Assembly reso-
lutions on viral hepatitis in 2010 and 201469,70, together 
with a growing recognition of the huge public health 
burden of hepatitis and opportunities for action, a 
global health sector strategy on viral hepatitis has been 
developed to guide a coherent global public health 
response. The strategy outlines a series of impact and 
service delivery coverage targets towards elimination 
of viral hepatitis, as well as priority actions to be taken 
by countries and the WHO to achieve these targets. 
These include targets for a major increase in diagnosis 
of chronic hepatitis B and C for 2020 and 2030.
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2016 WHO hepatitis testing guidelines: 
Future directions in hepatitis testing 

Existing WHO guidelines for management of persons 
with chronic HBV and HCV infection provides71,72 rec-
ommendations along the continuum of care from initial 
assessment, including staging of liver disease using 
noninvasive tests, who to treat, what treatments to use, 
and how to monitor, but to date there has been a lack 
of guidance on hepatitis testing. In 2016, the WHO will 
publish hepatitis testing guidelines for adults, adoles-
cents, and children in low- and middle-income countries 
that will include recommendations on who to test or 
screen, as well as how to screen in terms of selection 
of diagnostic tests and strategies. These guidelines will 
also build on a decade of evolution in WHO HIV testing 
guidance that includes provider-initiated testing guid-
ance, service delivery guidance, couples testing and 
home based testing, and now planned guidance on 
self-testing. 

There are several key lessons to be learnt from the 
experience of HIV testing. First, that success is possible 
based on the exponential increase in uptake of HIV 
testing; second, the impact of an evolution in HIV testing 
approaches, and in particular the value of expanding 
opportunities for facility based testing beyond ANC 
and TB clinics to include sexually transmitted diseases 
clinics and primary care, as well as moving testing out 
of healthcare facilities into the community; third, the 
importance of innovative HIV service delivery approaches 
for marginalized and vulnerable populations that can 
be adapted to also reach populations most affected by 
viral hepatitis; and finally, the importance of involving 
affected populations in delivering more acceptable 
and effective services.

Important future directions in hepatitis testing will 
include the following:

–	 Optimizing service delivery of hepatitis testing by 
integrating hepatitis testing into other healthcare 
and testing services such as HIV and sexually 
transmitted infection clinics, antenatal services, 
drug treatment programmes and prison services 
to increase efficiency, reach, and acceptability; as 
well as expanding opportunities for community 
based testing to reach marginalized groups and 
ensure equitable access to testing. Appropriate 
models of integration and linkage will depend on 
the country context and health system. 

–	 Adaptation of the WHO hepatitis testing guidance 
into national hepatitis plans and policies accord-
ing to country epidemiological context and health 

systems that target priority populations and loca-
tions, and tailor testing approaches, depending 
on each country’s epidemiology and context. 
For example, priority might be given to specific 
age groups (such as those born between certain 
dates), certain high-prevalence groups (such as 
incarcerated persons, people who inject drugs, 
migrants, hemodialysis patients, people who 
undergo skin-piercing procedures including 
tattooing, some indigenous communities, sex 
workers and MSM), and those with advanced 
liver disease. 

–	 Strengthening national laboratory systems to 
provide quality diagnosis of chronic HBV and HCV 
infection, and a reliable supply of quality assured 
(eg. WHO prequalified) diagnostics, with simplifi-
cation of hepatitis diagnostic pathways to ensure 
that testing services can reach remote areas and 
hard-to-reach populations. There is a need for more 
reliable and low-cost rapid diagnostic tests for viral 
hepatitis B and C, point-of-care testing for moni-
toring hepatitis B and C viral load (and hepatitis C 
antigen) to guide treatment decisions, and simplified 
tests for assessing liver fibrosis and cirrhosis.

–	 Accurate forecasting of country and global needs in 
diagnostic commodities. Effective testing programs 
rely on an uninterrupted supply of diagnostics. 
Robust procurement and supply management 
systems, such as bulk procurement, advanced 
purchasing, and improved forecasting are required 
to ensure savings on procurement of hepatitis di-
agnostics and introduce efficiencies in supply 
management.
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