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AJOR ADVANCES HAVE BEEN MADE IN THE PREVENTION AND TREAT-

ment of chronic hepatitis C virus (HCV) and hepatitis B virus (HBV) in-

fections. Nonetheless, by causing cirrhosis, hepatocellular cancer, or
both, HCV and HBV infections kill more than 1 million persons each year, ac-
counting for as many global deaths as those due to human immunodeficiency
virus (HIV) infection, tuberculosis, or malaria (Fig. 1).! In fact, by 2040, deaths
from chronic hepatitis are projected to exceed the combined mortality associated
with HIV infection, tuberculosis, and malaria.? Recognizing both the advances
that have been made and the continuing threat, the United Nations included the
goal of combating viral hepatitis in its 2015 sustainable development goals, and
in 2016, the World Health Assembly adopted the Global Health Sector Strategy on
viral hepatitis that called for its elimination as a public health threat by 2030.3 In
2017, the World Health Organization (WHO) published a report defining hepatitis
elimination and outlining a strategy to achieve that goal by 2030.>° This review
considers the goal, the interventions and targets needed to achieve the goal, the
progress that has been made, the challenges that remain, and future directions.

ELIMINATION INTERVENTIONS AND TARGETS

In global health parlance, elimination of a disease as a public health threat is a
goal that falls between complete eradication and regional control. Elimination is
the 2030 objective for HIV infection, tuberculosis, malaria, and viral hepatitis. For
hepatitis, elimination is defined as a 90% reduction in incidence and a 65% reduc-
tion in the number of related deaths from a 2015 baseline (Fig. 2).° The 2015
baseline is approximated, and as discussed below, estimates vary widely. Nonethe-
less, the WHO goal for HCV infection is a decrease from 1.75 million new cases
and 400,000 deaths in 2015 to approximately 175,000 new cases and 140,000
deaths in 2030. For HBV infection, 4.7 million new cases and 884,000 deaths
in 2015 would decline to approximately 470,000 new cases and 309,000 deaths in
2030. To achieve these goals, the WHO identified key public health interventions
and set targets for their achievement®” (Table 1). Since there are considerable dif-
ferences in the interventions, such as a vaccine to prevent hepatitis B but not
hepatitis C and a cure for hepatitis C but not for hepatitis B, I initially discuss
them individually.

HEPATITIS C

ELIMINATION OF INCIDENT HCV INFECTION

Most HCV infections are caused by percutaneous exposure to contaminated blood.
Unsafe injections, such as reuse of an unsterilized syringe or needle, are a leading
source of HCV infection.>®? It is estimated that 5% of all injections in 2015 were
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Figure 1. Worldwide Deaths from Chronic Viral Hepatitis as Compared with Deaths from Tuberculosis, Human

As the comparative data on deaths show, chronic viral hepatitis is a major public health challenge. Data on deaths
from 1990 to 2017 are from the Institute for Health Metrics and Evaluation as of November 14, 2018 (http://ghdx
.healthdata.org/gbd-results-tool?params=gbdapi-%202017-permalink/87c0153764d6e898242b4a%9a70cd9c6d). The
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Figure 2. World Health Organization (WHO) Goals
for the Elimination of Hepatitis.

Estimates vary widely according to the input data
and approximation methods used.’

unsafe, resulting in 315,000 new infections. The
target for 2030 is zero, and substantial progress
in meeting that target has already been made.
Between 2000 and 2010, education and engi-
neering controls that prevent syringe or needle
reuse and injuries after disposal reduced new
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cases of HCV from unsafe injections by 83%.’
Continued progress is anticipated, but the target
of zero unsafe injections will require intensifica-
tion in the Eastern Mediterranean and South-East
Asia regions.” In addition, when infection-con-
trol practices are not observed, HCV continues
to be transmitted worldwide during conventional
health care and by various percutaneous proce-
dures (e.g., circumcision, scarification rituals,
and tattooing), which underscores the need to
maintain universal precautions.!

Transmission of HCV through transfusion has
essentially been eradicated where blood dona-
tions from volunteers are screened for HCV-
specific antibodies and RNA." Nonetheless, in
2015, approximately 3% of transfusions world-
wide still were not appropriately screened. Ex-
panded resources, including low-cost, high-
sensitivity tests, may help low-income regions
achieve the 2030 goal of 100% screening and
eradicate transfusion-related transmission.!?

In most high-income regions of the world,
the major source of new HCV infections is injec-
tion drug use, which caused approximately
390,000 new cases in 2015.1>¥ Safer injection
practices and medication-assisted treatment re-
duce the incidence of HCV infection.’>'® The
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OF CHRONIC HEPATITIS

Table 1. Targets for the Primary Interventions Projected by
Hepatitis by 2030.*

the World Health Organization (WHO) to Eliminate Chronic

Intervention Indicator Baseline  Target  Target
HBV vaccination % of infants with HEPB3 vaccination 84 90 90
Prevention of maternal % of infants with HBV vaccination <12 hr after birth 39 50 90
HBV transmission

Blood safety % of donations screened with quality assurance 97 98t 100
Injection safetyi: % of unsafe injections 5 0 0
Harm reduction§ No. of syringes or needles distributed/injection drug user/yr 27 200 300
HBV diagnosis % of infected persons who receive a diagnosis 9 30 90
HCV diagnosis % of infected persons who receive a diagnosis 20 30 90
HBV treatmentq % of persons with diagnosed infection who are treated 8 — 80
HCV treatmentq % of persons with diagnosed infection who are treated 7 — 80

2015 2020 2030

* Data are from the WHO 2017 Global Hepatitis Report® and 2016-2021 Global Health Sector Strategy.* The 2015 base-

line figures are approximated. For hepatitis B virus (HBV)

vaccination, three doses of hepatitis B vaccine (HEPB3) are

given with other routine childhood immunizations, often as a pentavalent vaccine. HCV denotes hepatitis C virus.

T The target is given as 95% in the 2017 Global Hepatitis Report® and the 2016-2021 Global Health Sector Strategy.*

I Injection safety is expressed in the 2016-2021 Global Health Sector Strategy as the percentage of injections adminis-
tered with safety-engineered devices in and out of health care facilities, a practice that began in 2015 at 5% of all injec-
tions and needs to rise to 50% and 90% in 2020 and 2030, respectively.®

§ Harm reduction is represented by the number of syringes

and clean needles distributed to each injection drug user per

year but also often includes a comprehensive strategy for expanding medication-assisted treatment.

9§ The need for treatment currently extends to approximately 20% of persons with diagnosed HBV infection and all persons
with diagnosed chronic HCV infection. No percentage goals are stated for 2020. Instead, targets for cumulative treat-
ment are 5 million persons with HBV infection and 3 million persons with HCV infection (although more than 3 million

HCV-infected persons have already received treatment).

WHO estimates that the number of sterile nee-
dles or syringes distributed to people who inject
drugs must increase from 27 per person per year
to 300 per person per year in order to eliminate
new cases of HCV infection.>® Although no tar-
get has been established for expanding medica-
tion-assisted treatment, it is understood that this
also must be included in a comprehensive ap-
proach to harm reduction.*”!® There are substan-
tial challenges to reducing the incidence of HCV
infection among people who inject drugs. For
example, because of the opioid crisis in the
United States, the national incidence of HCV
infection doubled between 2010 and 2014 and
continues to rise.””’* Moreover, HCV infections
are so widely distributed in rural areas that tra-
ditional means of providing conveniently located
harm-reduction services are unlikely to work.”
Elsewhere (including some high-incidence re-
gions), syringe-exchange services are illegal.
Thus, other approaches to improving the avail-
ability or effectiveness of harm-reduction ser-
vices or additional tools, such as HCV treatment
or vaccination (discussed below), are needed.®?°
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HCV also continues to be transmitted by
other routes. Outbreaks of new HCV infections
among HIV-infected men who have sex with
men have been reported worldwide and are at
least partly due to disinhibition linked to im-
proved prevention and treatment of HIV infec-
tion and possibly HCV infection.?! HCV can also
be transmitted perinatally.? However, in 2018,
neither cesarean delivery nor HCV treatment
during pregnancy was recommended to prevent
transmission.”

ELIMINATION OF HCV-RELATED DEATHS

The diagnostic and therapeutic interventions for
HCV infection are excellent and justify the goal
of reducing HCV-related mortality by 65% among
the estimated 71 million persons (range, 62 mil-
lion to 79 million) who are already infected.>*
HCV-specific antibodies can be detected with 96
to 99% sensitivity and specificity, including at
the point of care.”® Ongoing infection is con-
firmed by additional testing for HCV RNA or
core antigen, and such testing has been accom-
plished in 1 hour with the use of 0.1 ml of blood
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collected by fingerstick.?*?” With recent advances,
8 to 12 weeks of treatment cures more than 95%
of persons with HCV infection, thereby reducing
mortality and the incidences of liver failure, hepa-
tocellular cancer, and extrahepatic complications
of infection.”®3 Several treatment regimens are
effective for all HCV genotypes.?*3! Although
most of these diagnostic and therapeutic inter-
ventions existed in 2015, it is estimated that only
20% of the 71 million persons infected received
a diagnosis, and only 7% were successfully treat-
ed (Fig. 3).> Some models suggest that to reduce
mortality by 65% by 2030, the percentage of diag-
nosed cases must increase to 90%, and the per-
centage of patients treated to 80%,>>* although
one model suggests that even higher target per-
centages are needed.?

There are many challenges in diagnosing HCV
infection and getting infected persons into treat-
ment. HCV infections are generally asymptom-
atic. One strategy is to screen subpopulations
that are disproportionately affected. For exam-
ple, in the United States and many other high-
income regions, the prevalence of HCV infection
in the general population is less than 1%, but 50
to 80% of people who inject drugs are infect-
ed.!#153940 Also disproportionately affected are
prison inmates, with an estimated 1,546,500
inmates infected worldwide and 227,000 in the
United States alone.*** Although nearly all high-
income countries recommend testing of people
who inject drugs and other high-risk groups, the
net effectiveness is diminished, since these
groups are often not receiving care.* In addition,
in regions of the world where infection has typi-
cally occurred from unsafe medical exposures,
the types of exposures are too common to be
useful discriminators for risk-based testing.
Age-specific testing is an alternative when the
risk is concentrated in a particular birth cohort,
such as persons born between 1945 and 1965 in
the United States.”® However, too few of the 71
million persons infected with HCV receive regu-
lar care or undergo testing while receiving reg-
ular care for these measures to reach the target
percentage of diagnosed cases (90%).>***%

Likewise, there are many challenges to in-
creasing HCV treatment. The need for additional
testing after detection of HCV antibodies and
additional barriers to treatment make the percent-
age of cases linked to treatment especially low
in many regions.*** The price of treatment may
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also create a challenge. Even in a high-income
country such as the United States, the price of
HCV treatment has led some insurance providers
and health care systems (e.g., the Federal Bureau
of Prisons and state Medicaid providers) to re-
strict treatment in contradiction of national
guidelines.?**® Other high-income nations such
as France, Australia, and the Netherlands have
absorbed HCV treatment costs in national health
plans, which has led to an expansion of treat-
ment that seems likely to exceed the WHO target
of treatment for 80% of diagnosed cases.*** In
addition, treatment prices in some low- and
middle-income countries are as low as $48 to
$81 (U.S. dollars) per 12-week course. However,
even low prices can be a serious impediment in
those regions because no large global donors
are subsidizing HCV treatment in low-income
regions, although treatment for other infec-
tions that the WHO has targeted for elimina-
tion by 2030 is being subsidized.®® In addition,
although successful HCV treatment reduces the
incidence of hepatocellular cancer and liver fail-

80+ | 2015 2030 Target

No. of Cases Worldwide (millions)

0- l —

Infection Diagnosis Treatment

Cure

Figure 3. Global Continuum of Care for HCV Infection
and 2030 WHO Elimination Targets.

Conceptually, care for chronic HCV infection declines
along a continuum that is shown as beginning in 2015
with an estimated 71 million persons with infection.
Approximately 14 million persons receive a diagnosis,
and approximately 5 million persons are successfully
treated. The 2030 targets correspond to predictions
made by the WHO: 90% of infected persons will need
to receive a diagnosis, and 80% of those who receive a
diagnosis will need to be treated, in order to eliminate
HCV.*> Global data are imprecise but underscore the
importance of diagnosis and care in light of the overall
effects on public health of the very high efficacy of
HCV treatments.
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GLOBAL ELIMINATION OF CHRONIC HEPATITIS

ure, it does not completely remove those risks,
especially if treatment is not provided before
cirrhosis develops.3+3¢38

HEPATITIS B

ELIMINATION OF INCIDENT CHRONIC HBV
INFECTION

Chronic HBV infection occurs in approximately
5% of persons infected in adulthood, as com-
pared with 90% of persons infected in infancy
and approximately 50% of those infected in
early childhood.**° Thus, the global incidence of
chronic hepatitis B is largely driven by mother-
to-infant and early-childhood infection, and that
is the focus of the WHO elimination plan. The
primary intervention is vaccination. Hepatitis B
vaccine has been integrated with four other vac-
cines (for diphtheria, tetanus, pertussis, and
Haemophilus influenzae type b infection) in a penta-
valent formulation. In low-income regions, this
vaccine has been funded by GAVI (formerly the
Global Alliance for Vaccines and Immunization)
and was given to an estimated 84% of infants in
2015.>*® Nonetheless, there were still approxi-
mately 4.7 million new chronic hepatitis B cases
in 2015, and the 2030 goal of reducing that
number by 90% requires additional measures.*®

The intervention that has had the greatest ef-
fect is expansion of so-called birth-dose HBV
vaccination.’’*> HBV transmission from an in-
fected mother is more effectively prevented when
the first HBV vaccination is given to the infant
within 12 to 24 hours after birth than when
initially given at approximately 1 month in the
pentavalent formulation.”> Thus, in 2009, the
WHO recommended universal birth-dose HBV
vaccination. However, by 2015, the practice had
been implemented in only 39% of deliveries, and
by July 2017, only 9 of the 47 WHO African re-
gion countries (19%) had adopted universal birth-
dose vaccination.”® Further expansion requires
reaching infants at birth, which is challenging
in regions where home delivery is the custom. In
2019, expansion of the subsidy for low-income
vaccination to include the monovalent (HBV only)
formulations should help increase the use of the
birth-dose vaccine.”

Treatment of pregnant women with chronic
hepatitis B may also diminish perinatal trans-
mission and is recommended for women with
HBV DNA levels exceeding 200,000 IU per milli-

liter (in addition to infant vaccination and pro-
vision of HBV immune globulin where avail-
able).>*>> Maternal treatment provides relatively
little additional benefit when the birth dose of
vaccination is given promptly.>® For example, in
one model, expanding coverage for routine vac-
cinations from 84% in 2015 to 90% in 2030
prevents 4.3 million new cases of HBV infection,
and expanding coverage for the birth dose to
80% prevents another 18.7 million cases; adding
peripartum antiviral therapy prevents only 0.6
million more cases.”” The effect of maternal
treatment could be greatest in regions where
home delivery is customary and the birth dose is
missed or delayed.

New cases of chronic hepatitis B also occur
in adults through unsafe medical injections, sex-
ual transmission, and transmission through in-
jection drug use, including the unfolding opioid
epidemic in the United States. HBV vaccination
in infancy prevents chronic hepatitis B in adults,
but many persons born before the adoption of
universal infant vaccination remain susceptible,
justifying efforts to expand adult vaccination to
at-risk populations. In addition, reducing to zero
the number of unsafe medical injections and
expanding harm-reduction services for people
who inject drugs will contribute to the elimina-
tion of both chronic hepatitis B and chronic
hepatitis C.

ELIMINATION OF HBV-RELATED DEATHS
Testing and treatment are the primary means of
reducing HBV-related deaths by 65% for the esti-
mated 257 million to 291 million persons al-
ready chronically infected.>*®* Blood tests for
the HBV surface antigen (HBsAg) have high
sensitivity and specificity and have been devel-
oped for use at the point of care.*®® There are also
antiviral treatments for HBV infection that re-
duce the incidence of hepatocellular cancer, cir-
rhosis, and death.®® However, in 2015, chronic
HBV infection was diagnosed in only 9% of per-
sons with the infection, and less than 10% of
persons in need of antiviral treatment received it
(Fig. 4).57

The target of expanding the diagnosis of HBV
infection to 90% of cases and treatment to 80%
of cases is the same as the target for HCV infec-
tion. However, there are notable similarities and
differences between HCV infection and HBV
infection with respect to this target. Like HCV

N ENGL) MED 380;21 NEJM.ORG MAY 23, 2019

The New England Journal of Medicine

Downloaded from nejm.org by RICHARD PEARSON on June 20, 2019. For personal use only. No other uses without permission.

Copyright © 2019 Massachusetts Medical Society. All rights reserved.

2045



2046

The NEW ENGLAND J

infection, HBV infection can disproportionately
affect persons in regions with limited primary
care services or subpopulations (e.g., injection
drug users) that do not regularly receive such
services. In addition, ascertainment in those
subpopulations is often low, reflecting an aston-
ishing lack of awareness even in regions where
HBV infection is a leading cause of death.
There are also challenges in linking persons
with chronic infection to medical care, and the
cost of HBV medications can be an impediment
to their long-term use. With both HCV infection
and HBV infection, liver-related mortality among
those with chronic infection is expected to rise
with the aging of infected cohorts.®*” Thus, for
HBV infection, a 65% reduction from 2015 to
2030 requires a net reduction of more than 72%
to bend the natural history arc from more than
1.1 million expected deaths to fewer than
310,000.>”

Treatment is more complicated for HBV infec-
tion than for HCV infection.®>®* Even the sim-
plest treatment guideline produced by the WHO
for HBV infection in low- and middle-income
countries recommends detection in blood of ala-
nine aminotransferase activity, a platelet count,
measurement of the HBV DNA level (if possible),
and detection of hepatitis B e antigen.®* Ulti-
mately, treatment is indicated in only 10 to 30%
of infected persons. In addition (and in contrast
to the treatment of HCV infection), treatment
rarely cures HBV infection, making an indefinite
treatment course necessary in most cases. These
complexities and the infrastructure required to
maintain treatment are challenges to global esca-
lation of treatment for HBV infection. Fortunate-
ly, prevention of HBV infection by vaccination is
also an important tool for reducing mortality, as
was shown first in Taiwan, underscoring the
importance of prevention in eliminating both
new cases and deaths from HBV infection.®*%

PUBLIC HEALTH APPROACH TO THE ELIMINATION

OF CHRONIC HEPATITIS

Elimination of viral hepatitis requires a broad
public health approach, and the interventions
that have been most successful are those that
were adopted within the existing public health
infrastructure. For example, integration of HBV
vaccination with the Expanded Program on Im-
munization, a public health intervention with
global reach and sustainable funding, is expected

N ENGL ) MED 380521

OURNAL of MEDICINE

to reduce the incidence of chronic hepatitis B by
83% between 1990 and 2020 and to prevent 310
million new cases.”” Likewise, public health
measures are validated when transmission by
transfusions and unsafe injections is prevented.
In contrast, as astonishing as the breakthroughs
in treating HCV infection have been for individ-
ual care, the net global effect has been minimal;
in 2015, there were as many new HCV infections
as there were cases cured by treatment.®® Thus,
the most important question in the field is how
to develop and deploy a public health response,
especially for the HBV and HCV testing and
treatment interventions that have been provided
chiefly in individual medical practices.

Reliable epidemiologic data are a cornerstone
of a public health response but are generally
lacking for hepatitis. Even the core elimination
outcomes for hepatitis are poorly measured. Inci-
dent HCV infection is almost never recognized,
even when there is active surveillance.*®® Likewise,
hepatitis-related deaths are difficult to ascertain
and are systematically underestimated.®’

Uncertainty in measures of both interventions

300+ W 2015 1 2030 Target
250-1
200

1504

100+

No. of Cases Worldwide (millions)

o .

Infection Diagnosis Treatment Suppression

Figure 4. Global Continuum of Care for HBV Infection
and 2030 WHO Elimination Targets.

Conceptually, care for chronic HBV infection declines
along a continuum that is shown as beginning in 2015
with an estimated 257 million persons with infection.
Approximately 22 million persons receive a diagnosis,
and an even smaller number (approximately 1.7 million
persons) receive treatment. The 2030 targets correspond
to predictions made by the WHO: in order to eliminate
HBYV, 90% of all persons who are infected will need to
receive a diagnosis, and 80% of those who need treat-
ment will receive it.> Currently, only 20 to 30% of infected
persons meet treatment guidelines.

NEJM.ORG MAY 23, 2019

The New England Journal of Medicine

Downloaded from nejm.org by RICHARD PEARSON on June 20, 2019. For personal use only. No other uses without permission.

Copyright © 2019 Massachusetts Medical Society. All rights reserved.



GLOBAL ELIMINATION OF CHRONIC HEPATITIS

and outcomes weakens even the best models
used to formulate targets. For example, elimi-
nation pivots on reliable estimates of prevalence.
However, the best estimate of the number of
HCV-infected persons recently changed from a
range of 130 million to 170 million persons to
71 million persons. Moreover, the models that
link an intervention to an outcome, such as the
number of new HCV infections that are prevented
for every incremental increase in exposure to
syringe-exchange services, are limited by poor
primary data sources and differential public
health reporting. Improved data should come
from WHO sentinel sites, where interventions
and outcomes can be reliably measured, with the
results generalized in order to marshal resources
and adjust strategies for achieving global elimi-
nation.

MICROELIMINATION

Lessons can also be learned from individual
examples of effective public health responses to
hepatitis. Although HBV infection was once a
major public health threat among Alaska Natives,
a vigorous public health approach with universal
vaccination, testing, and treatment reduced the
incidence of new cases by more than 90% and
reduced expected mortality by 65%, effectively
eliminating HBV infection.®® Similarly, in both
the Netherlands and Switzerland, testing and
treatment for HCV in HIV-infected men who
have sex with men were expanded (and funded),
resulting in a reduction in the national incidence
of HCV infection.*®®”* Likewise, HCV infection
was virtually eliminated from one Australian
prison by a process of systematic testing, treat-
ment, and prevention.”” Similar successes have
been reported in Egypt, the Republic of Georgia,
Australia, and Iceland, as well as by the U.S. De-
partment of Veterans Affairs.* Collectively, this
so-called microelimination (i.e., elimination in
specific subpopulations and even in entire coun-
tries) underscores what can occur when the tar-
get interventions are expanded and sustained at
the population (vs. the individual) level.

FROM MICROELIMINATION TO GLOBAL

ELIMINATION

Whether global elimination of chronic hepatitis
will occur is unclear. Questions remain about
the interventions and targets: Can the targets be
achieved? Will the achieved target produce the

expected reduction in hepatitis incidence or mor-
tality? One recent model for HCV infection esti-
mates that achieving the intervention targets
will reduce the incidence by approximately 65%
(as compared with the goal of 90%) and that
95% of all HCV infections will need to be diag-
nosed to realize the goal of a 65% reduction in
mortality by 2030.>8 A model for HBV infection
suggests that the elimination goals might be pos-
sible if the expanded targets for vaccine coverage
and expanded diagnosis and treatment can be
achieved.”” Nonetheless, all predictions under-
score the importance of altering the status quo.

Global resources are needed for a public
health response. The example of HIV infection is
particularly relevant. In 1996, as the threat of
acquired immunodeficiency syndrome (AIDS)
was sharply rising worldwide, the medical man-
agement of HIV infection was suddenly trans-
formed by new interventions that rapidly led to
microelimination of HIV infection in specific
settings.” A public health approach was needed
to bring those new medical interventions to the
affected populations, and the result was exem-
plary. By 2018, more than 20 million persons
had received a diagnosis of HIV infection and
were being treated with antiretroviral therapy,
and as shown in Figure 1, there was a sharp
bend in the mortality arc. There are obvious
analogies with hepatitis, for which there is a
similar threat and even better control measures,
such as a vaccine for HBV infection and curative
treatment for HCV infection. For example, each
year since approximately 2016, more than 20
million persons have received 12 months (240
million person-months) of HIV treatment. That
yearly allocation of medication for HIV infection
exceeds the months of treatment required just
once to cure all 71 million HCV-infected per-
sons, who need just 8 to 12 weeks of treatment.
The experience with HIV infection shows that
infrastructure can be built to scale up testing
and treatment interventions from individual clin-
ical care to public health programs.

Resources are especially needed for surveil-
lance and to establish an infrastructure for
prevention, testing, and treatment in order to
deliver interventions in low-income regions. Even
in high-income regions of the world such as the
United States, expansion of testing and treat-
ment for HBV and HCV infections will require
funding for testing, removal of treatment restric-
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tions, and widespread opt-out programs for
prisons, such as the initiatives that were devel-
oped for HIV infection. Political leadership must
also be built and sustained. Elimination of
chronic hepatitis has progressed faster in coun-
tries with strong political endorsement, such as
Portugal, than in other countries, including the
United States, which has not yet adopted a spe-
cific national elimination plan, despite endorse-
ment of such a plan in March 2017 by the Na-
tional Academies of Sciences, Engineering, and
Medicine.®

The sources of funding needed for the elimi-
nation of hepatitis remain unclear. Individual
interventions are cost-effective in nearly all sce-
narios, and some will be subsidized by govern-
ments and insurance entities.” One group esti-
mated that elimination of HCV infection between
2018 and 2030 would cost $51 billion, with about
half the funds coming from existing sources.”
The more difficult but critical calculation is the
total amount that must be invested and the new
sources of funding that are needed to achieve
elimination and prevent the escalating mortality
from hepatitis, which is predicted to exceed the
combined mortality from malaria, tuberculosis,
and HIV infection in 2040 on the basis of the
status quo.? It is possible that existing agencies
can help, as has occurred with GAVI, Unitaid,
and the Clinton Health Access Initiative. How-
ever, to achieve the global impact that has been
seen with HIV infection, far more global re-
sources will be needed. We need to know the
amount and sources of funding and ideally the
agency or coalition that will implement, coordi-
nate, and monitor the elimination initiative.**

Innovation is also needed, including new in-
terventions. For example, vaccinations are the
cornerstone of a public health response to infec-
tion, and a vaccine to prevent HCV infection
would be extremely helpful in high-risk popula-
tions such as people who inject drugs.” Sponta-
neous clearance of HCV infection produces im-
munity against subsequent chronic infection,
providing a scientific foundation for the devel-
opment of a vaccine to prevent chronic hepatitis
C.””7® The results of a phase 2 trial of a preven-

tive vaccine, funded by the National Institutes of
Health, are expected in 2019. However, there has
been astonishingly little public or private invest-
ment in HCV vaccine development, and WHO
elimination strategies do not anticipate the avail-
ability of such a vaccine.” Better harm-reduction
methods are also urgently needed to combat the
opiate crisis and blood-borne infections in peo-
ple who inject drugs. Innovations in diagnostics
and treatment that permit public health workers
to test for hepatitis infection and deliver treat-
ment at the point of care would be transforma-
tive. Long-acting injectable treatments such as
those already developed for HIV infection would
be especially helpful for HCV infection, which
could be detected and potentially cured in a
single encounter. This approach is especially ef-
fective in regions where the medical infrastruc-
ture remains insufficient. Similar advances that
simplify the diagnosis and management of HBV
infection are also needed. Especially helpful
would be treatments for HBV infection that pro-
duce functional cure and reduce the need to
sustain medical services indefinitely.

SUMMARY

Chronic hepatitis is a major public health chal-
lenge that can be eliminated. There has already
been progress toward this goal, especially with
the prevention of chronic hepatitis B by vaccina-
tion and reductions in the transmission of hepa-
titis C from transfusions and unsafe injections.
There are also potentially potent interventions to
detect and treat HCV and HBV infections. How-
ever, for the elimination targets to be reached by
2030, substantially more resources and addi-
tional innovations are needed to make these in-
terventions widely available. The degree to which
elimination of hepatitis is global or focused on
select subpopulations will be directly related to
the vigor of the international response.
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