DEFINING THE PUBLIC HEALTH PROBLEM
OF HEPATITIS C

Hepatitis C virus (HCV) infection remains a matter of
global concern despite concerted efforts by the World
Health Organization (WHO), national bodies, and civil soci-
ety groups. Despite ready availability of cost-effective and
efficacious generic direct-acting antiviral agents (DAAS),
the majority of the estimated 71 million persons living
with HCV (PLHCVs) remain untreated. Viral hepatitis has
become the seventh leading cause of death worldwide.’
More than 90% of the deaths and disability caused by viral
hepatitis can be attributed to HCV and hepatitis B virus
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infections.? The WHO target of HCV elimination by 2030
requires that 90% of PLHCVs need to be diagnosed, and
80% of these individuals need to be treated in conjunction
with means to reduce the incidence of HCV in high-risk
groups, such as persons who inject drugs (PWIDs), dialy-
sis patients, and recipients of unsafe blood transfusion. In
2015, it was estimated that China has 10 million PLHCVs,
followed by Pakistan (7.2 million), India (6.2 million), and
Egypt (5.6 million), and these account for 40% of global
PLHCVs. The main source of transmission is unsafe med-
ical practices and in the pre-HCV screening birth cohort
was blood transfusion. The main source of HCV incidence
is in PWIDs, leading to two distinct groups of PLHCVs:
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(1) an older cohort who were infected by unsafe medical
practices and have comorbidities, such as obesity, alcohol
use, and diabetes, are at higher risk for cirrhosis; and (2)
a younger group with recent infection caused by injection
drug use (IDU).*

IMPLEMENTING THE HCV ELIMINATION BY
2030 MANIFESTO

There are six main platforms for the rollout of the Global
HCV Elimination Coalition. First, the meteoric success of
DAAs ensures cure rates of >95% with even short courses
of 8 to 12 weeks and have shifted the focus of HCV elimi-
nation programs from “control” to “cure.” The second
platform is allocation of resources in terms of finances, lo-
gistics, and manpower. Not only a reduced cost of drugs,
but the availability of comprehensive, affordable, validated
point-of-care tests and nucleic acid tests (NATs) for HCV
will make the laboratory diagnosis and management of
HCV simpler.> Third, education and training of medical
health personnel to provide safe injections and preven-
tion of cross-infection, and patient education services that
counsel those with the disease, as well as cater to pre-
vention of HCV incidence, are essential services in such
a setting. Fourth, integration of services in the available
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health care systems to serve socially marginalized groups,
such as PWIDs, prison populations, and poor households,
who may not be catered to by routine health care, is im-
portant. Fifth, inclusion of a primary health care system as
the frontline for treating HCV in a decentralized fashion
is key to success.® The Project Extension for Community
Health Outcomes is another such model for treatment of
HCV.” This uses a tele-mentoring system for primary care
providers (PCPs) and nurse practitioners by specialists in
a hub-and-spoke fashion. This method of collaborative
care enables PCPs to provide specialized health care for
HCV under guidance from specialists who provide didactic
teaching with case-based learning.® The major health care
programs started in HCV across different WHO regions
are shown in Fig. 1. The WHO requires every country to
look at its existing health care system and to develop a
cascade of care (Figs. 2 and 3) to ensure capacity build-
ing, performance amplification at each step, and surveil-
lance mechanisms to ensure case capture and treatment.
Lastly, other than state-run public health programs, several
initiatives from civil society, such as Buyer's Club (FixHepC,
South-East Asia Buyer's Club, Eastern Europe Buyer's Club,
Hepatitis C Treatment Without Borders, etc.), screening
programs, and health awareness campaigns pave the way
for inclusive health care.®®
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FIG 1 Global programs for HCV elimination. Reproduced with permission from Global Hepatitis Report 2017. Geneva: World Health

Organization; 2017. Licence: CC BY-NC-SA 3.0 IGO.
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FIG2 (A) Global prevalence estimates of HCV as per WHO data (2015). (B) Global incidence estimates of HCV as per WHO data (2015).
Reprinted with permission from World Health Organization (WHO), work conducted by the Centre for Disease Analysis, Global Hepatitis
Report 2017.

COST-EFFECTIVENESS ANALYSIS FOR HCV
ELIMINATION

Several studies have shown the use of DAAs to be cost-
effective because they effectively curtail the progression
of HCV and reduce risk for cirrhosis, decompensation,
and HCC, thus making them cost saving in public health
terms in the long run.'® In the United States, an estimated
3.5 million PLHCVs were in need of treatment in 2015.?
The initial list price for sofosbuvir (SOF) was US $1000 per
pill when first introduced, making the cost of the initial
regimen US $94,500.> An 8-week course of glecaprevir-pi-
brentasvir costs US $26,400 in the United States.* Treating
HCV even at originator drug price is favorable due to
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significant reduction in cost of managing complications of
severe stages. Such treatment is cost-effective, that is, has
incremental cost-effectiveness ratio per quality-adjusted
life-year (QALY) of less than annual per capita national in-
come. However, despite cost-effectiveness, the uptake of
HCV treatment is lower than expected because of lack of
access to care.

lyenger et al. systematically compared the price and
affordability of SOF + ledipasvir (LDV) across 26 member
countries of the Organisation for Economic Cooperation
and Development and reported that 90% of the analyses
would conclude DAAs to be cost-effective for genotypes
2 to 5 at the discounted price of US $40,000, irrespective
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FIG3 HCV cascade of care. Of the 3.5 million estimated PLHCVs in the United States, only 20% have been screened by serological tests
and then only 27% have NATs for confirmation; still fewer with disease staging, treatment initiation, and adherence; and finally, only 9%

of the total pool achieves cure.

TABLE 1. COST OF DAAS IN VARIOUS COUNTRIES WITH AVAILABLE DATA FOR DRUG PRICES IN THE PUBLIC

AND PRIVATE SECTORS

Price, Public Sector, per

Price, Private Sector, per

Country Registered DAAs 28-Day Supply 28-Day Supply National Guidelines
Indonesia (LMIC) SOF/LDV/VEL/DCV US $280 HCV guidelines in 2014; more than 47,035 treated
under a private sector program
Pakistan (LMIC) SOF/LDV/VEL/DCV Public Health Programme initiated
SOF (generic) US $56
SOF/LDV US $15-$42 US $420
Egypt (LMIC) DCV US $7-$167 US $300 Active Public Health program since 2015
Simeprevir US $250
SOF US $51 US $76
Brazil (UMIC) SOF US $850 US $2292 Estimated incidence rate of 11.9 cases per 100,000
people, or approximately 0.71% of Brazil's total
population; program since 2015
Argentina (UMIC) SOF US $501 US $2086 1.5%-2.5% of adults are infected; ongoing program

of the presence of cirrhosis, prior treatment history, or the
region of the study. Furthermore, the listed originator price
of DAAs (US $539-$94,500) was substantially lower than
the threshold price (US $144,400-$225,000) at which they
would be deemed cost-effective. However, the threshold
price at which DAAs would be deemed cost saving was
in the range of US $17,300 to $25,400. In several low-
and middle-income countries (LMICs), DAAs are available
at highly discounted prices. Therefore, treatment of HCV
infection with DAAs at the prices prevalent in LMIC is not
only cost-effective, but also cost saving. Several countries,
including Argentina, Brazil, Egypt, Georgia, Indonesia,
Morocco, Nigeria, Pakistan, Thailand, and Ukraine, are
getting drugs for HCV elimination thanks to the WHO and
partners’ aid for treatment access and favorable licensing
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agreements (Table 1). In India, the market price of generic
SOF+velpatasvir (VEL) ranges from US $ 714 to $857 for
a 12-week course, which is almost four times the price at
which the Punjab state government is procuring the same
combination and is providing it free to patients.

This implies that the cost of treatment is offset by the
savings in future health care costs, thus leading to an over-
all monetary savings while at the same time increasing
QALYs."" Other than cost of the drugs itself, another factor
contributing to overall expenditure is the cost of screen-
ing tests and the confirmatory nucleic acid tests (NATs)
for diagnosing viremia and sustained virological response
(SVR12). Table 2 shows the costs of testing for HCV under
the Punjab HCV treatment program (Mukh-Mantri Punjab
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TABLE 2. COMPARATIVE PRICES FOR LABORATORY
DIAGNOSIS OF HCV UNDER THE NATIONAL VIRAL
HEPATITIS CONTROL PROGRAM IN INDIA

Cost of Diagnostic Tests  Base Value Lower Limit  Upper Limit
Program rates (price,
public sector; in US $)
ELISA 0.77 0.62 1.15
HCV-RNA 13.54 10.83 20.31
Routine fests 7.69 6.15 11.54
Genotyping 13.77 11.02 20.65
Market prices (price,
private sector; in US $)
ELISA 1.54 1.08 2.00
HCV-RNA 76.92 53.85 100.00
Routine tests 10.77 7.54 14.00
Genotyping 84.62 59.23 110.00

Hepatitis C Relief Fund [MMPHCRF]) and the market price
in the state of Punjab in India. With the advent of the
National Viral Hepatitis Control Programme, these costs
have been reduced further by use of standard pan-geno-
typic regimens, that is, SOF/daclatasvir (DCV) for persons
without cirrhosis, SOF/VEL for compensated cirrhosis, and
SOF/VEL/weight-based ribavirin for decompensated cirrho-
sis, which obviates the need for a genotype test. Another
measure under the program was to perform the NATs at
the time of diagnosis and at the time of SVR12, reducing
testing costs.

NATIONAL STRATEGIES FOR HCV
ELIMINATION

The HCV elimination program will require collaboration
with insurance agencies to ensure wider access to screen-
ing and linkage to care.” In the United Kingdom, there
were an estimated 2,14,000 PLHCVs in 2016, and DAA
treatment led to a decline of almost 10% in the annual
number of HCV-related deaths between 2014 and 2016.
The National Health Service sponsors the treatment, and
the price of a combination of SOF and VEL in 2016 ranged
from approximately US $10,500 to US $17,000 for a 28-
day supply.” The Australian Programme has a unique vol-
ume purchase licensing agreement that allows PLHCVs
to be treated under the Pharmaceutical Benefits Scheme
(which reimburses patients’ treatment expenses), treating
an estimated 62,000 people for AUS $1 billion."

The Mongolian strategy has incorporated HCV treat-
ment in the National Health Insurance System, which cov-
ers 98% of the population. All PLHCVs are reimbursed
$265 regardless of using public or private health care
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providers. Yehia et al.'? performed a meta-analysis that
suggests that the programs have a steep slope to cover.
The use of generic drugs available in countries with licens-
ing agreements has reduced the cost of treatment to a
fraction (Table 1).'318

Of all of the PLHCVs, only a small fraction go on to
have their disease diagnosed and viremic status con-
formed by NATs, and fewer still have the disease staged
and initiated on treatment. Until DAAs were available,
only 9% of the total PLHCV burden was cured, which is
a far cry from the 80% required to achieve HCV elimina-
tion by 2030."°

Another model to rationalize costs of DAAs is the sub-
scription-based flat-fee model similar to Netflix, a vid-
eo-streaming service that provides unlimited content for
a flat fee. This model engages a drug corporation in a
subscription-based arrangement to pay for HCV treatment
for the state’s residents. Australia instituted the “Netflix
model” in 2015, agreeing to spend about AUS $1 billion to
treat an estimated 104,000 people with the disease over
5 years, saving about AUS $6.5 billion more than if it had
tried to treat the same number of people under the tradi-
tional pricing method. "2

TARGETING NEW HCV INFECTIONS

Role of Opioid Substitution and Needle and
Syringe Programs in PWIDs

In the HCV elimination 2030 strategy, prevention of new
infections is of equal importance to screening, diagnosing,
and treating the existing HCV pool. One of the primary
areas of concern is terminating transmission in PWIDs.
Coupling HCV treatment with needle and syringe programs
(NSPs), counseling, and deaddiction services or opioid sub-
stitution therapy (OST) under one roof will reduce risk for
HCV reinfection (Table 3). Recently, the SIMPLIFY trial re-
ported that currently injecting PWIDs achieved SVR12 of
94%, irrespective of IDU before or during therapy.?! In the
ANCHOR study, those receiving OST were more adherent
to follow-up and change in high-risk behavior.?? These
studies suggest that active drug use during HCV treatment
did not impact treatment outcomes.

A systematic review concluded that OST (relative risk
[RR] = 0.50, 95% confidence interval [CI] = 0.40-0.63) re-
duces risk for new HCV infection and is strengthened in
combination with NSP. There is weaker evidence for the
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impact of NSP (RR = 0.79, 95% Cl = 0.39-1.61), although

5 5 stronger evidence that high coverage is associated with re-
5|83 duced risk in Europe.”?
5| E=
% % EU; CPRIBRABS A target of 90% reduction in new HCV is needed for
f % qé’ preventing new infections. Secondary measures include
g|= & reuse prevention syringes, blood banking regulation, better
"Z biomedical waste disposal, and education of dialysis and
§ 2 medical care personnel for improved medical care safety.
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5 = Elimination of HCV by 2030: Treatment Trends

> Chen et al.?* performed a modeling study on the HCV

burden, treatment capacity, and clinical landscape of HCV
treatment in five European countries: France, Germany,
Italy, Spain, and the United Kingdom. First, the number
of PLHCVs with SVR12 will exceed the number diagnosed
but have not yet received DAAs. Second, the patients al-
ready diagnosed with HCV will have received treatment
by the end of 2020, which implies that aggressive screen-
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of HCV, including the United States, Japan, and Egypt. Kim
et al. reported that one-time screening for HCV in South
Korea is likely to be highly cost-effective in people aged 40
to 69 years at current levels of treatment uptake due to a
higher cost of managing cirrhosis.®> Similarly, Japan has
adopted national screening for both the general popula-
tion and the high-risk groups.?®

Another issue faced by public health programs is the
cumulative treatment failure cases, which are about 8%
of all cases.® These PLHCVs, already linked to care, require
longer duration and expensive and multidrug rescue reg-
imens. This is a necessary cost because successful retreat-
ment will go a long way in reducing decompensation,
HCC, and liver-related mortality.

CONCLUSION

Global elimination of HCV requires a multipronged ap-
proach as mandated by the WHO. Every state needs to
formulate a locally relevant health care policy targeting not
only the high-risk population but also the general popula-
tion to curb transmission of HCV. Adopting the dual ap-
proach of depleting the reservoir of HCV and decreasing the
incidence of new infection would help curtail the disease
and decrease liver-related mortality attributable to HCV.
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