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Abstract
Introduction: In 2016, the Global Health Sector Strategy (GHSS) on viral hepatitis called for elimination of viral hepatitis as a
major public health threat by 2030 (i.e. 90% reduction in incidence and 65% in mortality). In 2017, WHO’s first-ever Global
Hepatitis Report presented the baseline values for each of the core indicators of the strategy. We review the challenges and
opportunities that lie ahead in order to reach the 2030 service coverage targets.
Discussion: Three-dose coverage of hepatitis B vaccine in infancy reached 84% in 2015 (2030 target: 90%); however, only
39% received the timely birth dose (2030 target: 90%). Blood safety (97% of blood units screened with quality assurance,
2030 target: 100%) and injection safety (5% unsafe injections, 2030 target: 0%) had made substantial progress while harm
reduction fell short (27 syringe and needle sets distributed per person who injects drugs per year, 2030 target: 300). World-
wide, 9% and 20% of the HBV- and HCV-infected population respectively, were aware of their status (2030 targets: 90%). In
the short term, to reach the 2020 target of diagnosing 50% of those infected, 107 million HBV infected persons and 15 mil-
lion HCV infected persons should be urgently diagnosed. Overall, in 2015, less than 10% of known infected persons were on
HBV treatment or had started HCV treatment (2030 targets: 80%).
Conclusions: The prevention component of elimination is on track with respect to hepatitis B vaccination, blood safety, and
injection safety. However, coverage of the hepatitis B vaccine timely birth dose requires a substantial increase, particularly in
sub-Saharan Africa, and harm reduction needs to be taken to scale as injecting drug use accounts for a third of mortality from
HCV infection. A promising but limited start in hepatitis testing and treatment needs to be followed by immediate and sus-
tained action so that we reach the service coverage targets required to achieve elimination by 2030. Treating persons coin-
fected with HIV and hepatitis viruses is particularly urgent and needs to be promoted in the context of the HIV response.
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1 | INTRODUCTION

The public health consequences of hepatitis B virus (HBV)
and hepatitis C virus (HCV) infections have long been
neglected [1]. Till the 1980s, little had been undertaken in the
field of prevention or treatment for viral hepatitis. In 1992, a
World Health Assembly (WHA) resolution (WHA 45.17) called
for introduction of hepatitis B vaccine in all WHO member
states by 1997. This, along with financial support from the
Global Alliance for Vaccine and Immunization (GAVI) and facili-
tated procurement of vaccines through the revolving fund of
the region of the Americas led to a major increase in vaccine
coverage in the 2000s [1]. Prevention also took off through
other initiatives on blood safety [2], injection safety [3] and
harm reduction [4]. However, it is only recently that more
attention has been given to testing and treatment, following
the availability of direct acting anti-virals (DAAs) for HCV
infection in 2014. Ultimately, in 2016, the WHA adopted the

Global Health Sector Strategy (GHSS) on viral hepatitis. The
GHSS calls for the elimination of viral hepatitis as a major
public health threat by 2030 (defined as 90% reduction in
incidence and 65% in mortality) [5]. This breakthrough resolu-
tion led to subsequent resolutions by WHO regional commit-
tees and the development of regional action frameworks for
hepatitis. As a result, many countries have initiated work to
formulate national action plans, starting with initial
assessments.
In 2014, the World Health Assembly requested the WHO

Secretariat to examine the feasibility of eliminating hepatitis B
and C. In 2015, the Sustainable Development Goals (SDGs)
also committed to combating viral hepatitis as part of the tar-
get 3.3 [6]. WHO therefore commissioned a mathematical
model that suggested that if the viral hepatitis response were
to reach five synergistic prevention and treatment service
coverage targets, hepatitis B and C could be eliminated as a
major public health threat [7,8]. These five interventions are
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(1) hepatitis B immunization, (2) hepatitis B vaccine timely
birth dose and other interventions for the prevention of
mother to child transmission of HBV, (3) blood and injection
safety, (4) prevention of transmission among persons who
inject drugs (PWIDs) through comprehensive harm reduction
and (5) testing and treatment for chronic HBV and HCV infec-
tion. Reducing the number of new infections and deaths
requires a comprehensive health sector approach. It is
expected that the implementation of these five priority inter-
ventions in the context of the universal health coverage
framework will strengthen health systems, which is the over-
arching target for the Sustainable Development Goal 3 on
health [9].
In April 2017, WHO published its first-ever Global Hepatitis

Report [1] to describe the worldwide situation in terms of
viral hepatitis in 2015. The report summarizes the epidemio-
logical situation in terms of prevalence (257 and 71 million
persons living with chronic HBV and HCV infection respec-
tively), incidence, and mortality (1.34 million deaths) in 2015.
One of the objectives of this report was to estimate the base-
line values of each of the core service coverage indicators of
the GHSS on viral hepatitis, in relation to the proposed ser-
vice coverage targets for 2030 (Figure 1). In this commentary,
we review the challenges and opportunities that lie ahead for
the global efforts to reach the 2030 service coverage targets
that are key to achieving elimination. The core principle of the
HIV/AIDS response – that no one should be denied treatment
by accident of geography or income – is our overarching
objective [10].

2 | DISCUSSION

2.1 | Prevention

2.1.1 | Infant hepatitis B immunization

In 2015, the global reported coverage for the third dose of
hepatitis B vaccine among infants was 84% [1], close to the
2020 (90%) and 2030 (90%) targets of the GHSS. However,
there were substantial variations across WHO regions. The
Western Pacific region (90%), the American region (89%) and
the South East Asia regions (87%) were above the global
average and close to the target of the GHSS while the Euro-
pean region (81%), the Eastern Mediterranean region (80%)
and the African region (75%) had lower coverage. In Asia, a
higher prevalence of HBV infection and higher burden from

HBV-associated cirrhosis and hepatocellular carcinoma may
explain the mobilization in countries that has led to the rapid
scale-up for the control of hepatitis B through immunization
[11]. In the Americas, a long-standing tradition of investment
in immunization systems may explain the high reported cover-
age. In the European region, the situation is split. On the one
hand, the European Union includes a number of countries that
have not yet included hepatitis B vaccine into their routine
immunization schedule. On the other hand, a number of East-
ern European countries that have been going through rapid
economical transition have faced difficulties in maintaining
high immunization coverage. In the Eastern Mediterranean
region, coverage has also been heterogeneous. In the African
region, where the prevalence of chronic infection remains high
in the general population, three-dose infant hepatitis B vaccine
coverage remained relatively low as a number of low-income
countries are still dependent on international development
assistance to maintain immunization services and some others
are facing war or civil unrest.
To achieve the 90% coverage targets of the GHSS on viral

hepatitis, stronger immunization delivery systems will be
needed, in the context of the Global Vaccine Action Plan [12].
Most importantly, and to achieve equity, coverage exceeding
90% should be achieved not only at the global level, but also
at the regional, national and sub-national levels, and if possi-
ble, in each of the poorer districts so that no children are left
behind in reducing the incidence of HBV infections in early
childhood.

2.1.2 | Prevention of mother to child transmission
of HBV infection

The current mainstay of the prevention of mother to child
HBV transmission is the administration of a timely birth dose
of hepatitis B vaccine (i.e. within 24 hours of birth) [13]. In
2015 [1], the global coverage reported was 39% (for a 2030
target of 90%). In the Western Pacific Region, coverage with
the timely birth dose increased from 2% in 2000 to 83% in
2015 as a result of a commitment towards a goal for the con-
trol of HBV infection [14]. In the region of the Americas, cov-
erage also increased dramatically as a result of strong
immunization services. In the African region, which is charac-
terized by high HBV prevalence, coverage remains very low
(10%), as a result of a combination of obstacles, particularly
the low proportion of births that take place in the healthcare
setting [15] and misconceptions among many health care staff
and policymakers regarding the presumed benefit of the
timely birth dose. This low birth dose coverage is problematic
as those infections acquired at birth in Sub-Saharan Africa are
the ones that account for the majority of chronic liver disease
later in life [16]. New tools are becoming available to prevent
transmission of HBV from mothers to children, including use
of Tenofovir for mothers with high viral load [17]. Further
examination of evidence, values and preferences is needed
before WHO can make a decision to recommend them for
large-scale use. In the meantime, the WHO Western Pacific
Region proposes to engage in prevention of mother to child
transmission of HBV infection in an incremental manner, start-
ing with universal immunization of infants with hepatitis B vac-
cine (including a timely birth dose), and adding progressively
and sequentially, testing and follow up and pregnant women,

Figure 1. Global Health Sector Strategy on viral hepatitis: 2015
baseline towards the 2030 service coverage targets for the core
interventions.
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use of hepatitis B immune globulin and anti-viral medicine for
women with high viral load [18]. Use of anti-virals in pregnant
women with high HBV viral load may be a higher priority in
Asia as perinatal transmission of HBV is more common in this
region [19].

2.1.3 | Blood and injection safety

In 2013, among the 137 countries that reported data on this
indicator to the Global Database on Blood Safety, 97% were
screening all blood donations using basic quality procedures,
which included documented standard operating procedures
and participation in an external quality assurance scheme
(ahead of the 2020 target of 95%) [20]. However, blood trans-
fusion safety is still a concern, especially in low- and middle
income countries, where the prevalence of transfusion trans-
missible infections is high, and quality and coverage of blood
screening are inadequate [21,22]. Hence, further work is
needed on the screening of blood units, in the broader con-
text of national blood safety policies that also ensure (a)
recruitment of safe, voluntary, non-remunerated blood donors
and (b) appropriate clinical use of blood.
There was substantial improvement in the safety of health-

care injections in the world between 2000 and 2010. In these
ten years, the proportion of injections given with equipment
re-used in the absence of sterilization decreased from 33% to
8% [23]. According to 2010 data, healthcare injections
remained particularly unsafe in some countries of the Eastern
Mediterranean Region, with 14% re-use still detected and a
large number of unsafe injections per capita. This persisting
driver of transmission needs to be addressed through safer
healthcare, introduction of reuse-prevention devices [24] and
a reduction in unnecessary healthcare injections [25], particu-
larly in the Eastern Mediterranean and South-East Asia
regions where unsafe injection practices could lead to re-
infection after HCV cure [26]. More recent and better quality
data are also needed to monitor the evolution of injection
safety since 2010.

2.1.4 | Harm reduction

Injection drug use accounts for close to a third of new HCV
infections and also for about a third of the mortality from the
sequelae of HCV infection [27]. However, harm reduction suf-
fers from poor documentation and very low coverage in most
countries around the world. In terms of the core indicator of
the GHSS for viral hepatitis (i.e. the number of syringe and
needle sets distributed by person who inject drugs each year),
the most recent data are from 2010 [28] with an estimated
27 sets per user and per year, against 200 and 300 targets
for 2020 and 2030 respectively. If viral hepatitis is to be elim-
inated, [29] an approach combining prevention and treatment
will be needed with sufficient coverage of both [30]. Inte-
grated, high-impact interventions recommended by WHO and
other United Nations agency [31] require a policy context that
prevents stigma and discrimination [32].

2.2 | Diagnosis and treatment

Few people with viral hepatitis have been diagnosed (9% [22
million] of HBV-infected persons and 20% [20 million] of

HCV-infected persons) [1]. In the short term, to reach the
2020 target of diagnosing 50% of those infected, 107 of the
257 million HBV-infected persons and 15 of the 71 million
HCV infected persons should be urgently diagnosed. Among
those diagnosed, treatment has reached only a small fraction.
In 2015, 8% of those diagnosed with HBV infection were on
treatment, while 7.4% of those diagnosed with HCV infection
had started treatment [1]. While the cumulative number of
persons treated for HCV reached 5.5 million in 2015, only
about half a million of these persons had received the newer,
more effective and better tolerated classes of medicines called
DAAs. There were more new HCV infections than patients
who were started on treatment in 2015 [1]. Testing and treat-
ment for viral hepatitis could build on the experience acquired
with HIV in terms of health service delivery models. WHO
published testing guidelines that clarify who to test and how
to test [33]. As the cost of treatment is rapidly decreasing in
countries with access to generics, the high cost of HCV tests
will become the next bottle-neck for implementation. How-
ever, these service coverage figures have different implications
for HBV and HCV.
For HBV, we lack solid estimates on the proportion of HBV

infected persons that are eligible for treatment as the infor-
mation on fibrosis, HBeAg status, HBV DNA values and liver
function tests is often missing from epidemiological studies
that report population-based prevalence. Published studies
suggest that this proportion might not exceed 10% in commu-
nity-based, rather than hospital-based, settings [34-36]. This
uncertainty and the expected low proportion of persons eligi-
ble for treatment have two practical implications. First, com-
munity based testing programmes for HBV infection might be
limited by a low yield in terms of persons actually eligible for
treatment. Second, we cannot precisely interpret the gaps
towards reaching the 2030 goal that proposes to place 80%
of eligible persons on treatment. In the coming years, the
availability of new treatments that could lead to a functional
cure for HBV could increase the proportion of those eligible
for treatment. A higher proportion of patients eligible for
treatment would increase the yield of testing services and
would change the perspective of the GHSS. In the meantime,
patients with chronic HBV infection that meet the WHO
criteria for treatment [37] can benefit from treatment with
anti-nucleos(t)ides with a high barrier to resistance, such as
Tenofovir or Entecavir. The WHO guidelines [37] also make
provision for the management of patients when access to
HBV DNA testing is not possible. Other anti-viral medicines
that can rapidly lead to resistance, such as Lamivudine, are no
longer recommended. As Tenofovir is available as a generic
preparation in many countries on the international market
from WHO-pre-qualified manufacturers for a price as low as
USD 48 per year of treatment, substantial progress in terms
of treatment could be achieved fast, which would lead to a
short-term impact in terms of morbidity and mortality reduc-
tion. Cost-effectiveness studies should help to secure support
from decision makers [38]. In areas where hepatitis D virus
(HDV) co-infection is common (e.g. Mongolia or the Amazon in
Brazil or Peru) among persons with HBV infection, testing for
HDV DNA is also needed, in view of specific treatment
considerations [39,40].
For HCV, about one in five infected persons knows their

status, and among those identified with infection, a large
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majority of patients remains untreated. Hence, the promising
start of the new public health initiative to place persons on
treatment needs a substantial scale-up to place more identi-
fied persons on treatment first. The high price of DAAs has
been an obstacle to scaling up treatment in many countries.
However, over 100 countries can now access generic medici-
nes for about USD 200 per curative treatment or less. At
such prices, treatment is cost saving [41]. Hence, appropriate
and effective treatment can be provided to patients, including
in most low and middle income countries, at a reasonable cost
if procurement of generic medication is optimized. Increasing
access to treatment requires simultaneously scaling up cover-
age of testing services, including to HCV RNA or HCV core
antigen, which are required to make treatment decisions [33].
As of 2017, the situation was evolving fast with new initiatives
in Australia [1] and more persons placed on treatment in
Egypt.
Among the 36.7 million persons who were living with HIV

in 2015, an estimated 2.7 million had chronic HBV infection
and an estimated 2.3 million had been co-infected with HCV.
Liver diseases represent a major cause of morbidity and mor-
tality among persons living with HIV, and appropriate treat-
ment of co-infections with HBV and HCV has a durable
impact on disease progression. If diagnosed, people should be
placed on effective hepatitis treatment in the context of the
HIV response.

2.3 | Monitoring impact

WHO published a monitoring and evaluation framework to
measure progress towards elimination [42]. In addition to pre-
vention indicators for which systems are usually already in
place, countries will require patient databases that can be
aggregated into cascades of care and surveillance for viral hep-
atitis, including (a) acute hepatitis, (b) chronic infections and (c)
mortality from cirrhosis and hepatocellular carcinoma [43].

3 | CONCLUSIONS

WHO’s elimination strategy calls for a 65% reduction in mor-
tality from chronic infection with hepatitis B and C viruses by
2030. A review of the 2015 baseline of the service coverage
target indicators generates a contrasting picture. From a pre-
vention perspective, global efforts are, for the most part, on
track for hepatitis B vaccination, blood safety and injection
safety. However, the coverage of the timely birth dose of the
hepatitis B vaccine will require a major focused effort to
increase coverage, particularly in Africa; and harm reduction
needs to be taken to scale as injection drug use accounts for
a third of HCV related mortality. With respect to testing and
treatment for chronic HBV and HCV infections, there has
been a promising start in a number of countries; however,
access to diagnosis and treatment remains too low. Limited
funding is available at the international level to support
national hepatitis elimination plans. Therefore, countries will
need to finance their response primarily through domestic
resources. Treatment can be cost-effective, or even cost-sav-
ing, from a healthcare perspective [38,41]. The 2015 service
coverage indicators are a clear call for immediate and sus-
tained action so that these life-saving services can be

integrated in the universal health coverage package in order
to achieve elimination by 2030. Finally, treating persons co-
infected with HIV and hepatitis viruses is particularly urgent
and should be done in the context of the HIV response.

AUTHORS ’ AFF I L IAT IONS

1Department of HIV and Hepatitis, World Health Organization, Geneva,
Switzerland

COMPET ING INTERESTS

The authors have no competing interests.

AUTHORS ’ CONTR IBUT IONS

YH drafted the manuscript. MB and GH conceptualized the main messages and
provided comments on the paper.

ACKNOWLEDGEMENTS

We are grateful to Sarah Hess who provided assistance to the 2017 Global
Hepatitis Report and who provided comments and suggestions on this manu-
script.

FUNDING

United States Centers for Disease Control and prevention, Atlanta, GA, USA.

REFERENCES

1. WHO. Global hepatitis report, 2017 [cited 2017 Jun 19]. Available from:
http://www.who.int/hepatitis/publications/global-hepatitis-report2017/en/
2. Resolution WHA58.13. Blood safety: proposal to establish World Blood
Donor Day. In: Fifty-eighth World Health Assembly, Geneva, 16–25 May 2005.
Resolutions and decisions, annexes. Geneva: World Health Organization; 2005
[cited 2017 Mar 10]. Available from: http://www.who.int/bloodsafety/WHA58_
13-en.pdf?ua=1
3. Hutin Y, Chen RT. Injection safety: a global challenge. Bull World Health
Organ. 1999;77(10):787–8.
4. Global state of harm reduction. London: Harm Reduction International;
2016.
5. WHO. Global Health Sector Strategy on Viral hepatitis, 2016–2021. Geneva:
World Health Organization; 2016 [WHO/HIV/2016.06] [cited 2017 Mar 10].
Available from: http://apps.who.int/iris/bitstream/10665/246177/1/WHO-HIV-
2016.06-eng.pdf?ua=1
6. Sustainable Development Goals. In: Sustainable Development Knowledge
Platform (webpage). New York: United Nations; 2015 [cited 2016 Feb 29].
Available from: https://sustainabledevelopment.un.org/sdgs
7. WHO. Combating hepatitis B and C to reach elimination by 2030. Advocacy
brief. May 2016. WHO/HIV/2016.04 [cited 2016 Jun 21]. Available from:
http://apps.who.int/iris/bitstream/10665/206453/1/WHO_HIV_2016.04_eng.
pdf?ua=1
8. Nayagam S, Thursz M, Sicuri E, Conteh L, Wiktor S, Low-Beer D, et al.
Requirements for global elimination of hepatitis B: a modelling study. Lancet
Infect Dis. 2016;16:1399–408.
9. United Nations. Sustainable Development Goals. New York: United Nations;
2015 [cited 2017 Mar 10]. Available from: https://sustainabledevelopment.un.
org/sdgs
10. Vella S, Wilson D. Access to medicines: lessons from the HIV response
(Comment). Lancet. 2017;4:e147–9.
11. Rani M, Yang B, Nesbit R. Hepatitis B control by 2012 in the WHO Wes-
tern Pacific Region: rationale and implications. Bull World Health Organ.
2009;87:707–13.
12. WHO. Global Vaccine Action Plan. Monitoring Evaluation and Accountabil-
ity, Secretariat Annual report, 2016 [cited 2017 Jun 27]. Available from : http://
www.who.int/immunization/global_vaccine_action_plan/gvap_secretariat_report_
2016.pdf?ua=1
13. WHO. Hepatitis B vaccines: WHO position paper –July 2017. Week Epi-
demiol Rec. 2017;92:369–92.
14. Wiesen E, Diorditsa S, Li X. Progress towards hepatitis B prevention
through vaccination in the Western Pacific, 1990-2014. Vaccine. 2016;34
(25):2855–62.

Hutin YJ-F et al. Journal of the International AIDS Society 2018, 21(S2):e25050
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25050/full | https://doi.org/10.1002/jia2.25050

7

http://www.who.int/hepatitis/publications/global-hepatitis-report2017/en/
http://www.who.int/bloodsafety/WHA58_13-en.pdf?ua=1
http://www.who.int/bloodsafety/WHA58_13-en.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/246177/1/WHO-HIV-2016.06-eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/246177/1/WHO-HIV-2016.06-eng.pdf?ua=1
https://sustainabledevelopment.un.org/sdgs.
http://apps.who.int/iris/bitstream/10665/206453/1/WHO_HIV_2016.04_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/206453/1/WHO_HIV_2016.04_eng.pdf?ua=1
https://sustainabledevelopment.un.org/sdgs
https://sustainabledevelopment.un.org/sdgs
http://www.who.int/immunization/global_vaccine_action_plan/gvap_secretariat_report_2016.pdf?ua=1
http://www.who.int/immunization/global_vaccine_action_plan/gvap_secretariat_report_2016.pdf?ua=1
http://www.who.int/immunization/global_vaccine_action_plan/gvap_secretariat_report_2016.pdf?ua=1
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25050/full
https://doi.org/10.1002/jia2.25050


15. Miyahara R, Jasseh M, Gomez P, Shimakawa Y, Greenwood B, Keita K,
et al. Barriers to timely administration of birth dose vaccines in The Gambia,
West Africa. Vaccine. 2016;34:3335–41.
16. Shimakawa Y, Lemoine M, Njai HF, Bottomley C, Ndow G, Goldin RD, et al.
Natural history of chronic HBV infection in West Africa: a longitudinal popula-
tion-based study from The Gambia. Gut. 2016;65(12):2007–16.
17. Hyun MH, Lee YS, Kim JH, Je JH, Yoo YJ, Yeon JE, et al. Systematic review
with meta-analysis: the efficacy and safety of tenofovir to prevent mother-to-child
transmission of hepatitis B virus. Aliment Pharmacol Ther. 2017;45:1493–505.
18. WHO Western Pacific Region: Regional Framework for the Triple Elimina-
tion of Mother-to-child Transmission of HIV, Hepatitis B and Syphilis in Asia and
the Pacific 2018–2030. Annex to resolution WPR/RC68/7 [cited 2017 Dec 6].
Available from: http://www.wpro.who.int/about/regional_committee/68/docume
nts/wpr_rc68_7_annex_hiv_hepa_syphilis.pdf
19. Edmunds WJ, Medley GF, Nokes DJ, O’Callaghan CJ, Whittle HC, Hall AJ.
Epidemiological patterns of hepatitis B virus (HBV) in highly endemic areas. Epi-
demiol Infect. 1996;117:313–25.
20. Global status report on blood safety and availability 2016. Geneva: World
Health Organization; 2017 [cited 2017 Apr 7]. Available from: http://apps.who.
int/iris/bitstream/10665/254987/1/9789241565431-eng.pdf
21. Kiani RA, Anwar M, Waheed U, Asad MJ, Abbasi S, Abbas Zaheer H. Epi-
demiology of transfusion transmitted infection among patients with beta-thalas-
saemia major in Pakistan. J Blood Transfus. 2016;2016:8135649.
22. Tagny CT, Owusu-Ofori S, Mbanya D, Deneys V. The blood donor in sub-
Saharan Africa: a review. Transfus Med. 2010;20:1–10.
23. P�epin J, Abou Chakra CN, P�epin E, Nault V. Evolution of the global use of
unsafe medical injections, 2000-2010. PLoS One. 2013;8(12):e80948.
24. WHO guideline on the use of safety-engineered syringes for intramuscular,
intradermal and subcutaneous injections in health-care settings. Geneva: World
Health Organization; 2016 [cited 2017 Mar 19]. Available from: http://apps.
who.int/iris/bitstream/10665/250144/1/9789241549820-eng.pdf
25. Gore C, Lazarus JV, Peck RJ, Sperle I, Safreed-Harmon K. Unnecessary
injecting of medicines is still a major public health challenge globally. Trop Med
Int Health. 2013;18:1157–9.
26. Trickey A, May MT, Davies C, Qureshi H, Hamid S, Mahmood H, et al.
Importance and contribution of community, social, and healthcare risk factors
for hepatitis C infection in Pakistan. Am J Trop Med Hyg. 2017;97:1920–8.
27. Degenhardt L, Charlson F, Stanaway J, Larney S, Alexander LT, Hickman M,
et al. Estimating the burden of disease attributable to injecting drug use as a
risk factor for HIV, hepatitis C, and hepatitis B: findings from the Global Burden
of Disease Study 2013. Lancet Infect Dis. 2016;16:1385–98.
28. Mathers BM, Degenhardt L, Ali H, Wiessing L, Hickman M, Mattick RP,
et al. HIV prevention, treatment, and care services for people who inject drugs:
a systematic review of global, regional, and national coverage. Lancet. 2010;375
(9719):1014–28.
29. Hutin YJ, Wiktor SZ. Prioritising treatment among people who inject drugs
in order to eliminate hepatitis C: addressing reluctance with sound economic
analyses. Gut. 2016;66:2052–3.

30. Fraser H, Zibbell J, Hoerger T, Hariri S, Vellozzi C, Martin NK, et al. Scal-
ing-up HCV prevention and treatment interventions in rural United States-
model projections for tackling an increasing epidemic. Addiction. 2017;113:173–
82.
31. WHO, UNODC, UNAIDS technical guide for countries to set targets for
Universal access to HIV prevention, Treatment and care for injecting Drug users
[cited 2017 Apr 2]. Available from: http://apps.who.int/iris/bitstream/10665/
77969/1/9789241504379_eng.pdf
32. Csete J, Kamarulzaman A, Kazatchkine M, Altice F, Balicki M, Buxton J,
et al. Public health and international drug policy. Lancet. 2016;387
(10026):1427–80.
33. Guidelines on hepatitis B and C testing. Geneva: World Health Organiza-
tion; 2017 [cited 19 Mar 2017]. Available from: http://www.who.int/hepatitis/
publications/guidelines-hepatitis-c-b-testing/en/
34. Lemoine M, Shimakawa Y, Njie R, Taal M, Ndow G, Chemin I, et al. Accept-
ability and feasibility of a screen-and-treat programme for hepatitis B virus
infection in The Gambia: the Prevention of Liver Fibrosis and Cancer in Africa
(PROLIFICA) study. Lancet Glob Health. 2016;4(8):e559–67.
35. Shankar H, Blanas D, Bichoupan K, Ndiaye D, Carmody E, Martel-Laferriere
V, et al. A novel collaborative community-based hepatitis B screening and link-
age to care program for African immigrants. Clin Infect Dis. 2016;62(Suppl 4):
S289–97.
36. Spradling PR, Xing J, Rupp LB, Moorman AC, Gordon SC, Teshale ET, et al.
Infrequent clinical assessment of chronic hepatitis B patients in United States
general healthcare settings. Clin Infect Dis. 2016;63:1205–8.
37. Guidelines for the prevention, care and treatment of persons with chronic
hepatitis B infection. Geneva: World Health Organization; March 2015. [cited
2017 Mar 10]. Available from: http://apps.who.int/iris/bitstream/10665/
154590/1/9789241549059_eng. pdf?ua=1&ua=1
38. Toy M, Hutton DW, So SK. Cost-effectiveness and cost thresholds of gen-
eric and brand drugs in a national chronic hepatitis B treatment program in
China. PLoS One. 2015;10:e0139876.
39. Farzi P. Delta hepatitis: an update. J Hepatol. 2003;39:S212–9.
40. Wranke A, Hardtke S, Borzacov LMP, Borzacov R, Parana C, Lobato S, et al.
Diversity of clinical presentation and virological characteristics of hepatitis delta
in different regions worldwide: results of the Hepatitis Delta International Net-
work. J Hepatol. 2017;66:S257–8
41. Aggarwal R, Chen Q, Goel A, Seguy N, Pendse R, Ayer T, et al. Cost-effec-
tiveness of hepatitis C treatment using generic direct-acting antivirals available
in India. PLoS One. 2017;12(5):e0176503.
42. Monitoring and evaluation for viral hepatitis B and C: recommended indica-
tors and framework. Technical report. Geneva: World Health Organization;
2016 [cited 2017 Mar 10]. Available from: http://apps.who.int/iris/bitstream/
10665/204790/1/9789241510288_eng.pdf
43. WHO, 2016. Technical considerations and case definitions to improve
surveillance for viral hepatitis Surveillance document. Technical report. ISBN
ISBN 978 92 4 154954 [cited 2016 Jun 21]. Available from: http://apps.who.
int/iris/bitstream/10665/204501/1/9789241549547_eng.pdf?ua=1

Hutin YJ-F et al. Journal of the International AIDS Society 2018, 21(S2):e25050
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25050/full | https://doi.org/10.1002/jia2.25050

8

http://www.wpro.who.int/about/regional_committee/68/documents/wpr_rc68_7_annex_hiv_hepa_syphilis.pdf
http://www.wpro.who.int/about/regional_committee/68/documents/wpr_rc68_7_annex_hiv_hepa_syphilis.pdf
http://apps.who.int/iris/bitstream/10665/254987/1/9789241565431-eng.pdf
http://apps.who.int/iris/bitstream/10665/254987/1/9789241565431-eng.pdf
http://apps.who.int/iris/bitstream/10665/250144/1/9789241549820-eng.pdf
http://apps.who.int/iris/bitstream/10665/250144/1/9789241549820-eng.pdf
http://apps.who.int/iris/bitstream/10665/77969/1/9789241504379_eng.pdf
http://apps.who.int/iris/bitstream/10665/77969/1/9789241504379_eng.pdf
http://www.who.int/hepatitis/publications/guidelines-hepatitis-c-b-testing/en/
http://www.who.int/hepatitis/publications/guidelines-hepatitis-c-b-testing/en/
http://apps.who.int/iris/bitstream/10665/154590/1/9789241549059_eng. pdf?ua=1***%5band%5d***ua=1
http://apps.who.int/iris/bitstream/10665/154590/1/9789241549059_eng. pdf?ua=1***%5band%5d***ua=1
http://apps.who.int/iris/bitstream/10665/204790/1/9789241510288_eng.pdf
http://apps.who.int/iris/bitstream/10665/204790/1/9789241510288_eng.pdf
http://apps.who.int/iris/bitstream/10665/204501/1/9789241549547_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/204501/1/9789241549547_eng.pdf?ua=1
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25050/full
https://doi.org/10.1002/jia2.25050

	Outline placeholder
	fig1
	bib1
	bib2
	bib3
	bib4
	bib5
	bib6
	bib7
	bib8
	bib9
	bib10
	bib11
	bib12
	bib13
	bib14
	bib15
	bib16
	bib17
	bib18
	bib19
	bib20
	bib21
	bib22
	bib23
	bib24
	bib25
	bib26
	bib27
	bib28
	bib29
	bib30
	bib31
	bib32
	bib33
	bib34
	bib35
	bib36
	bib37
	bib38
	bib39
	bib40
	bib41
	bib42
	bib43


