Comment

626

*Gerardo Chowell, Cécile Viboud

School of Public Health, Georgia State University, Atlanta, GA, USA
(GC); and Division of International Epidemiology and Population
Studies, Fogarty International Center, National Institute of Health,
Bethesda, MD, USA (GC, CV)

gchowell@gsu.edu

We declare no competing interests.

1  WHO. Ebola Situation report - 1 April 2015. http://apps.who.int/ebola/
current-situation/ebola-situation-report-1-april-2015-0 (accessed April 7,
2015).

2 Kanapathipillai R, Henao Restrepo AM, Fast P, et al. Ebola vaccine—an
urgent international priority. N Engl ) Med 2014; 371: 2249-51.

3 Ledgerwood JE, DeZure AD, Stanley DA, et al. Chimpanzee adenovirus
vector Ebola vaccine—preliminary report. N Engl ) Med 2014; published
online Nov 26. D0I:10.1056/NEJM0a1410863.

4 HoenenT, Safronetz D, Groseth A, et al. Mutation rate and genotype
variation of Ebola virus from Mali case sequences. Science 2015;
348:117-19.

5 Enserink M. The Ebola epidemic. High hopes for Guinean vaccine trial.
Science 2015; 347: 219-20.

6  Bellan SE, Pulliam JRC, Pearson CAB, et al. Statistical power and validity of
Ebola vaccine trials in Sierra Leone: a simulation study of trial design and
analysis. Lancet Infect Dis 2015; published online April 15. http://dx.doi.
0rg/10.1016/51473-3099(15)70139-8.

7 The Gambia Hepatitis Intervention Study. The Gambia Hepatitis Study
Group. Cancer Res 1987; 47: 5782-87.

8  Chowell G, Viboud C, Hyman JM, Simonsen L. The western Africa Ebola
virus disease epidemic exhibits both global exponential and local
polynomial growth rates. PLoS Curr Outbreaks 2015; published online
Jan 21. DOI:10.1371/currents.outbreaks.8b55f4bad99ac5c5db366
3e916803261.

9  Faye O, Boelle PY, Heleze E, et al. Chains of transmission and control of
Ebola virus disease in Conakry, Guinea, in 2014: an observational study.
Lancet Infect Dis 2015; 15: 320-26.

10 FasinaF, Shittu A, Lazarus D, et al. Transmission dynamics and control of
Ebola virus disease outbreak in Nigeria, July to September 2014.

Euro Surveill 2014; 19: 20920.

11  Lipsitch M, Eyal N, Halloran ME, et al. Vaccine testing. Ebola and beyond.
Science 2015; 348: 46-48.

12 Grais RF, Conlan A, Ferrari MJ, et al. Time is of the essence: exploring a
measles outbreak response vaccination in Niamey, Niger. J R Soc Interface
2008; 5: 67-74.

From the big three to the big four

The increasing global burden of viral hepatitis was
recognised by the World Health Assembly with the
passing of two resolutions, the first in 2010, followed
by a second in 2014.2These resolutions identified viral
hepatitis as a global health issue needing an “integrated
and cost-effective approach” to its prevention, control,
and management. At a global level, viral hepatitis is
responsible for 1-44 million deaths every year (compared
with 1.46 million deaths from HIV/AIDS, 1-20 million
from tuberculosis, and 1-17 million from malaria). In Asia,
the situation is different, with deaths from viral hepatitis
outnumbering those from HIV, malaria, and tuberculosis
combined.?> The data show a comparable burden of
viral hepatitis with the big three infectious diseases—
HIV, malaria, and tuberculosis—identified by the UN
Millennium Development Goals (MDGs) for eradication.
A successful global response to viral hepatitis relies on a
successful response to the epidemic in Asia, where 76% of
the global population with viral hepatitis lives, and where
74% of the global deaths related to these infections occur.’
Financial investment in responding to viral hepatitis is

HIV (US$) Hepatitis B ($) Hepatitis C ($)
Prevention 728000000 9000000 9000000
Care 2270000000 70000000 70000000
Research 2900000000 42000000 106 000000

Table: Funding for HIV, hepatitis B, and hepatitis C in the USA in 2010

minimal at a global level with no mention of chronic viral
hepatitis in the MDGs. In the USA, although hepatitis C is
at least five times more prevalent than HIV, little funding
has been directed to improving prevention, care, or
research (table). The World Health Assembly resolutions
provided the rationale for the establishment of the Global
Hepatitis Program within WHO, and the development
of the Prevention and control of viral hepatitis infection:
framework for global action in 2012. This framework was
to provide national governments a structure to develop
effective strategies and plans according to their specific
hepatitis burden and challenges.

Despite the limitations, remarkable advances have
occurred over the past decade in the Asia-Pacific region.
The hepatitis B vaccination programme in China has
effectively decreased the prevalence of chronic infection
for people aged between 1 and 59 years from 9-8% in
1992 to 7-2% in 2006.°0On an individual level, this has
meant that between 24 million and 30 million hepatitis
B infections and 4-3 million deaths of children born after
1992 have been prevented. At the same time, the burden
on people living with chronic viral hepatitis remains.
The Needs assessment of people with viral hepatitis—China,
funded by the Coalition to Eradicate Viral Hepatitis in Asia
Pacific, done by La Trobe University, and to be released in
summer 2015, found that people were diagnosed through
educational or employment institutions, by a teacher or
human resources staff with little information provided to
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people about their infection; treatment decision making
was often based on economic rather than clinical factors;
and although discriminatory regulations were repealed in
2009, stigma remains a key issue.

WHO has committed to developing a global response
that recognises the fragmented and inadequate responses
to viral hepatitis by governments. The Australian
experience shows that although a strategic response is
available, it is of little use unless resources are provided.
Despite few economic barriers to accessing treatment in a
country such as Australia, and the existence of a national
response to viral hepatitis, less than 5% of people with
viral hepatitis have ever accessed clinical services. Patient
and physician barriers to treatment uptake must be
identified and overcome, but funding for implementation
of the strategy is clearly grossly inadequate.

Although global, regional, and national activity is
needed to develop strategic responses, these should
use partnership models in which stakeholders such as
clinicians, primary care physicians, researchers, govern-
ment, and communities with and at risk of the infection
are included. The strategies need to include clear, concise,
and achievable outcomes, and, importantly, resources to
ensure that the individual and social burden of hepatitis is
effectively reduced.

It is vital that global institutions recognise that a
systematic approach to reducing the mortality of viral

hepatitis is going to need more than action plans.
Global agencies, such as the World Bank and global
philanthropic organisations, will need to acknowledge
the data, recognise the burden, and dedicate resources
commensurate to the need—that is, to tackle viral
hepatitis as one of the big four infectious diseases of our
time.
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Approaches to demonstration of Ebola virus vaccine efficacy

After rapid advancement of several promising Ebola
virus disease vaccine candidates into phase 1 clinical
trials, large randomised controlled trials (RCTs) that
aim to show that an investigational vaccine prevents
the clinical occurrence of Ebola virus disease have been
initiated. The recent decline in Ebola virus disease
incidence in affected regions is very welcome news
from a humanitarian and public health perspective,
but it might hamper direct assessment of vaccine
effectiveness based on clinical Ebola virus disease
endpoints. Moreover, candidate vaccines not being
investigated in these trials will need to be assessed
for efficacy. Therefore, although RCTs with disease
endpoints are acknowledged as the most robust study
design for showing vaccine efficacy, other approaches
should be considered.
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Although an Ebola virus disease vaccine would
be mainly used in west Africa and thus be subject
to approval by the relevant national regulatory
authorities, regulatory approval of a vaccine in
North America or Europe has the potential to
support regional approval. Manufacturers might
also benefit if their vaccines are licensed in several
countries before widespread distribution and use.
Irrespective of jurisdiction, vaccines are licensed on
the basis of data derived from adequate clinical trials
showing that the products are safe and effective.
Although all approaches to vaccine licensure require
that quality and safety are shown, licensure will
not necessarily require demonstration of efficacy
in a clinical trial using a clinical endpoint. In the
USA, products life-threatening
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