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WHO estimates of the prevalence and incidence of HCV infection by

regions, 2015
Online annex # 3 to the 2017 WHO Global Hepatitis Report on the cascade of care
— Version: 20 April 2017

Background

Since 2000, global public health stakeholders have increasingly recognized viral hepatitis as a major
cause of death. In 2015, WHO’s Global Health Estimates [GHE] indicated that acute liver failure,
cirrhosis and hepatocellular carcinoma secondary to viral hepatitis lead to more deaths worldwide
than the human immunodeficiency virus [HIV], tuberculosis [TB] or malaria (1). In addition, unlike
malaria, HIV or TB, mortality trends for hepatitis have been increasing (1). In May 2016, the World
Health Assembly [WHA] approved a Global Health Sector Strategy [GHSS] on viral hepatitis, which calls
for the elimination of hepatitis C virus [HCV] as a public health threat by 2030 (2). Specifically, the
GHSS aims to achieve reductions in viral hepatitis related mortality (10% reduction by 2020 and 65%
reduction by 2030) and new HBV and HCV infections (30% reduction by 2020 and 90% reduction by
2030) (2).

According to WHO, in 2015, 29.7% of hepatitis deaths were attributable to infection with HCV (1).
These deaths in 2015 were secondary to infections acquired in the past. Current hepatitis-related
mortality reflects on the consequences of transmission in the past. Mortality from late-stage chronic
liver diseases from viral hepatitis, including decompensated cirrhosis and hepatocellular carcinoma,
are difficult to prevent with treatment. However, future deaths due to current infections can be
averted. Achieving sustained viral response [SVR] through the treatment of HCV infection has been
associated with a reduction in mortality (all-cause and liver-related) (3). Testing and treatment offers
anopportunity to improve survival among persons affected with prevalent infections while prevention
can reduce incidence.

As WHO guides its member states in the implementation of the GHSS on viral hepatitis, baseline
regional and global estimates of the prevalence and incidence of HCV infection are needed to (a)
identify priorities for action and (b) compare regions in terms of incidence and prevalence. The
objective of this analysis is to estimate the prevalence and incidence of HCV infection at the regional
and global levels in 2015. According to the global monitoring and evaluation framework for hepatitis
B and C (4), prevalence is an indicator of context (humbered C.1.b for HCV and C.1.a for HBV) that
allows estimating needs and planning a response. While serological evidence of past or present HCV
infection can be used to assess the annual risk of infection in a population, the prevalence of chronic
infection is a more useful metric, since it estimates the proportion of the population that needs to be
assessed for treatment. Incidence isanindicator ofimpact (numbered C.9.b for HCV and C.9.a for HBV)
that can be used to evaluate prevention activities, including, also, the use of treatment as prevention

(4).
Methods

General approach

To obtain global and regional estimates, we proceeded in four steps. First, we used published and
unpublished data to generate country-level disease burden models along with a modified Delphi
process to estimate incidence and prevalence of chronic HCV infections at the national level (
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). Second, we used the estimates from countries with available data to compute regional and global
estimates. Thus, for countries where data were insufficient to build a model, estimates from the same
GBD region were used given the geographical proximity and epidemiological similarity to generate
regional and global estimates. Third, we calculated uncertainty intervals around the estimates.

Operational definitions

We used definitions proposed in 2016 by WHO (4). We defined serological evidence of past and
present infection by the absence of acute hepatitisand the presence of anti-HCV. We defined chronic
HCV infection (for indicator C.1.b) as the absence of acute hepatitis and the presence of HCV RNA or
HCV core antigen. We defined incidence of HCV infection (for indicator C.9.b) as the number of new
infections with HCV in a year (to be divided by the population size to calculate a rate).

Time period

Our systematic search considered available published studies between January 1, 2000 and March 31,
2016. We modelled outcomes, including prevalence of HCV infection at the end of the year 2015 and
incidence of HCV infection for the year 2015.

Geographical scope
We considered all countries for the construction of models but targeted countries with a total
population of 1.5 million people or more to organize meetings of experts to review estimates.

1. Country-level estimates

General approach

The detailed methods for the national level estimatesare described elsewhere (5-8). In summary, the
Center for Disease Analysis (CDA) developed a country-level HCV infection model, which in 2016 was
in its 39 iteration, to incorporate the most recent epidemiological assumptions and estimate
prevalence and incidence. We performed a systematic search, and scored studies using a multi-
objective decision analysis approach (5, 9-11).

Systematic search and quality scoring

Inclusion criteria

For all countries, we searched PubMed and EMBASE, for any publications that included data on
prevalence of HCV infection published between January 1, 2000 and March 31, 2016. We included
non-indexed government reports, personal communication with country experts, and additional
studies identified through manual searches of references noted in publications when nationally
representative studies were not available (Figure 1).

We included cross-sectional prevalence studies with a sample size of fewer than 1,000 if the study’s
prevalence estimate was within 5% of a previously cited estimate; if national experts confirmed during
panel discussions that the study wasthe best available and most representative; and if the prevalence
of infection was available by age and gender. We also made ad hoc inclusions detailed in the results
and discussion.

Exclusion criteria
We excluded studies published prior to 2000, since first and second generation diagnostics lacked
specificity (12). We also excluded studies conducted in groups that were not representative of the
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general population (e.g., blood donors) or in high risk populations (e.g., people who inject drugs
(PWID), minority ethnic groups, sex workers, refugees).

Quality scoring

We reviewed and scored studies that met the criteria. To limit the biases in data collection method,
year of data collection, and sample size, we used a multi-objective decision analysis approach
(Appendix 4) to generate a quality score on a scale of 1 (lowest) to 10 (highest) which were then
clumped together intothree categories (scale of 1 (lowest) to 3 (highest)) for simplicity. When multiple
high-quality studies were available for a country, we modelled on the basis of the highest scoring study
unless two national studies were available for different time-points in which case both were
considered. A description of the high-quality studies excluded from the analysis is included in
Appendix 5. We assigned modelling studies a quality score of 2 and expert consensus estimatesa
default score of 1, unless supportive data were available (Appendix 4). To provide an additional layer
of validation, a second epidemiologist reviewed each study marked for inclusion to verify the scoring.

National Models

Markov models

We incorporated the epidemiological data obtained from the systematic search into a spreadsheet-
based Markov model to forecast the prevalence and incidence of HCV infection. Since the prevalence
of HCV infection changed over time, we modelled the size of the HCV-infected population from 1950

to 2015, accounting for incidence, disease progression, ageing, mortality, treatment andcure (6, 13).

Estimation ofincidence
We developed curves of historical incidence by year based on reported estimates whenever possible.

This methodology has previously been described in detail (8), while a summary is provided below.

When two prevalence studies with age and gender distribution were available, we used them to
calculate the average number of incident infection by age between the two time points, taking into
consideration background mortality, liver-related deaths, and the number of individuals treatedand
cured.

When reliable prevalence estimates were available at only one point in time, we used a similar
methodology, but calculated the total number of incident infections occurring between 1950 and the
year of known prevalence, assuming there were no infected survivors among those who acquired HCV
prior to 1950. We considered background mortality, liver-related deaths, and the number of
individuals treated and cured. We then distributed new infections annually by taking into account
known risk factors and the start of blood screening in the country. For example, national experts
considered that after 1950, in many counties, the incidence of HCV infection began to increase
betweenthe 1960s and 1970s, and then decreased in the 1990s as HCV screening tests became more
used in blood transfusion centres. Incidence data on acute hepatitis C were also used to inform the
incidence trends in the model. In countries with a long life expectancy and known sources of infection
prior to 1950 (e.g., Japan), we made adjustments to the prevalent population in 1950 to account for
cases who were still alive in 2015.

We then distributed the annual incident cases by age and gender and compared the modelled
distribution to the reported distribution. An iterative process of modifying the distribution of cases by
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yearand by age was used to match the two curves and estimate the annual number of new infections
by year.

We finally calculated the incidence of HCV infection in 2015 on the basis of the prevalence by using
the last year of known incidence data and/or asking the country experts if the prevalence has
increased, decreased or stayed the same since that time. In the absence of better information, we
assumed the number of new infections per year would stay constantin the future.

In country review
Once we developed a model, we sought peer-review comments from national experts. We held

meetings to get consensus around input variables and to validate the outputs against available
empirical data (
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Appendix 6). Once expert consensus was gained for a country, we considered the country model
“approved”. For countries with high-quality data where we were unable to hold expert panel meetings,
we completed models on the basis of published literature alone. We then validated the model by
comparing its output (e.g., incident cases of hepatocellular carcinoma) against empirical data (e.g.,
reported incidence of hepatocellular carcinoma due to HCV infection) in countries with available data.
In addition, a second, epidemiologist reviewed data inputs, model calibration, and outputs for
consistency in methods, before being included into the global, regional, and income group estimates.

2. Extrapolations to generate regional estimates

To develop regional and global estimates, we aggregated model outputs from countries to generate
estimates by GBD regions using weighted averages, extrapolated the GBD regional prevalence to
countries without data and summed all country-level estimates (modelled and extrapolated) to
generate a global estimate.

GBD regional estimates for countries with data

We estimated the GBD regional prevalence and incidence as the population-weighted average of the
number of incident and prevalent infections from the country-level models. We assigned countries,
territories and areas without a formal GBD designhation based on WHO region and geographical
proximity.

GBD extrapolations to countries without data
We used GBD regional prevalence and incidence rates as estimatesfor countries without models.

Global and regional estimates
Once each country had a prevalence and incidence estimate (modelled or extrapolated), we compiled
casesand divided them by the global population to estimate prevalence andincidence by WHO region,
income groups and for the world.

3. Uncertainty and sensitivity analyses

We conducted a sensitivity analysis and developed 95% uncertainty intervals (Ul) at both stages of the
analysis (country-level and regional/global). We captured country-level uncertainty using ranges
around model input data including prevalence, disease progression and mortality rates (Appendix 1,
Appendix 3) (8). To do this, we run a Monte Carlo uncertainty analysis that randomly sampled values
from within the range of each input to then calculate the uncertainty range around outputs (in this
case, prevalence and incidence). After completion of the Monte Carlo analysis, we exported the
resulting uncertainty ranges by country for calculations at the regional and global level.

We then ran a Monte Carlo analysis on the country ranges, assuming that all countries were
independent from one another (for example, a higher prevalence in Belgium was assumed to be
independent from a higher prevalence in Spain). Countries without data were set equal to the “known”
regional prevalence (a live calculationthat summed the data from known countries within the region).
As the Monte Carlo analysis ran, the prevalence in countries without data changed whenever the
“known” regional prevalence changed, thus magnifying the uncertainty to account for countries
without data.

In addition, we rana sensitivity analysis to turn off and on the inclusion of each country in the overall
global estimate. This allowed us to determine the impact of including each country’s forecast in the
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regional prevalence estimate, which in turn determined the estimated prevalence for all countries
with missing data in the same region. We conducted these analyses using Crystal Ball®, an Excel® add-
in by Oracle® with a binomial distribution to include or exclude countries, and Beta-PERT distributions
for all uncertain inputs (14).

Results

Inclusion criteria allowed us to gather data to build 100 country models. Of those, 59 were approved
by country experts. Combined, approved and estimated models captured 86% of the global population;
accounting for 90-99% of the Western Pacific [WPR], Eastern Mediterranean [EMR], and Americas
[AMR] regions, non-WHO-member countries; 85-89% of the South East Asian Region [SEAR] and
European Region [EUR]; and 56% in the African Region [AFR].

Inclusions and exclusions
Following our protocol, we included nine studies with a sample size of fewer than 1,000. We included

studies from four countries (Chile, Cuba, Jordan and Nigeria) after discussion with national experts (15,
16). The rationales for inclusion of these studies included: well designed study; sample size calculated
to achieve statistical power given the population and assumed prevalence; and ministry of health
sanctioned study. Two studies in Cambodia, both with sample size less than 1,000, were considered
together because one was conducted in adults and one in children (17, 18). A study in Oceania was
included for Fiji and Papua New Guinea because it had enough information to provide the distribution
of HCV infections by age (19). In Kazakhstan, we included a cross-sectional study reporting prevalence
of HCV infection by age because it was corroborated by a dataset ofimmigrantsto Israelthat had been
considered in our previous analyses (3.2% vs. 3.3% anti-HCV) (20-22). Finally, in Uzbekistan, we
included a study with a sample size of 929 because the small sample only occurred after the estimate
was adjusted to remove blood donors (23).

We made two other inclusions that were not initially planned by our protocol. In Belgium, we included
a study published prior to 2000, after deliberation with the expert panel (24, 25). This study, reporting
serological evidence of past or present infection in 0.87% of the sampled population, was chosen over
more recent estimates because it was deemed to have the most representative sampling and also fell
within the range of the more recent studies (0.12% and 1.23% anti-HCV) and was deemed to have the
most representative sampling (24, 26-28). Although the model allows for the inclusion of multiple
studies from different time points, the newer studies were not scored sufficiently high to be included.
In India, we used a meta-analysis by region, rather than a single study, to account for the various
population sizes and prevalence estimates available (29). This inclusion came at the request of the
expert panel, who pointed out that a majority of studies from India originated from the Punjab region
(which has a high prevalence of HCV infection), and that this region accounted for only 2% of India’s
population.

Serological evidence of past or present HCV infection

Overall, 100.5 (95% Ul: 88.6-109.5) million persons worldwide (1.4%, 95% Ul: 1.2-1.5) had serological
evidence of past or present HCV infection (Table 1). Prevalence was highest in EMR (3.0%, 95% Ul: 2.5-
3.1)for 19.9 million cases (95% Ul: 16.5—20), and lowest in the SEAR (0.7%, 95% Ul: 0.5-1.1) and AMR
(0.9%, 95% Ul1:0.7-0.9, Table 1) regions. With respect toincome group, serological evidence of past or
present HCV infection was highest in the lower-middle income [LMIC] group (1.6%, 95% Ul: 1.4-1.8,
46 million individuals).
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Chronic HCV infection

Overall, 71.1 (95% Ul: 62.1-79.0 million) persons worldwide (1.0%, 95% Ul:0.8-1.1) had chronic HCV
infection (Table 1). The prevalence of chronic HCV infection was highest in EMR (2.3%, 95% Ul: 2.5-
3.1), for 15.2 million cases (95% Ul: 12.6-15.5, Table 1). However, the high prevalence in SEARO
reflected a heterogeneous situation, with high prevalence intwo countries and others with much lover
prevalence. The lowest prevalence (0.5%, 95% Ul: 0.4-0.9) wasin SEAR. However, since SEAR had the
largest regional population, the number of total cases was the fourth largest (10.4 million cases, 95%
Ul: 8.0-17.8, Table 1). The smallest number of total cases was in the AMR (0.7%, 95% Ul: 0.6-0.8%, for
7.2 million cases, 95% Ul: 6.1-8.0). When stratifying by income, prevalence of chronic infection, ranged
from 0.8% (95% Ul: 0.6-0.8) in the upper middle income [UMIC] groupto 1.1% (95% Ul: 1.0-1.3)in the
LMIC group. The largest number of chronic cases was in the LMIC group (33.3, 95% Ul: 28.7-38.0
million cases) and the smallest number of cases was in the low income [LIC] group (5.8, 95% Ul: 3.8-
10.1 million cases).

Proportion of infection among those with serological evidence of past or present HCV
infection

The proportion of viraemic persons among those with past or present infection varied from 60 to over
80% by region and income group (Table 1). The AMR region and high income group had the highest
proportion (84% and 76%), respectively. Of the 100 (95% Ul: 88.6-109.5) million total persons with
serological evidence of past or present infection with HCV, 71% were chronically infected.

Incidence of HCV infection

Globally, there were 1.7 (95% Ul: 1.6-2.1) million incident cases of HCV infection in 2015,
corresponding to an incidence rate of 23.7 (95% Ul: 21.3-28.7) per 100,000 (Table 2). The highest
incidence rates were in the EMR (62.5 per 100,000, 95% Ul: 55.6-65.2, for 409,000 cases, 95% Ul:
363,000-426,000) and EUR regions (61.8 per 100,000, 95% Ul: 50.3-66.0, for 565,000 cases, 95% Ul:
460,000-603,000). WPR had the lowest incidence rate (6.0 per 100,000; 95% Ul: 5.6-6.6). However,
AMR had the lowest total number of incident cases of HCV infection (63,000, 95% Ul: 59,000-69,000).

With respect to income groups, the UMIC group had the lowest incidence rate (9.1 per 100,000; 95%
Ul: 7.6-11.4, Table 2), yet the total number of incident cases waslowest inthe LIC Group (168,000, 95%
Ul: 104,000-340,000). The LMIC group reported the highest total number of incident cases (975,000,
95% Ul: 862,000-1.2 million), for an incidence rate of 33.1 per 100,000 (95% Ul: 29.3-40.3).

Results of the sensitivity analysis

Of the global estimates, SEAR, AFR, and WPR accounted for approximately 90% of variation within the
model (Figure 5). If the total number of infections in SEAR was 14.4 million, rather than 10.4 million,
the total number of infections globally would have been approximately 75.1 million cases, rather than
71.1 million. However, when considering incident HCV cases, the AFR region had the largest impact
on uncertainty, accounting for more than 50% of the variation in estimates. WPR and AMR regions
accounted for less than 1% of incident cases globally. By World Bank region, the LMIC and LIC groups
accounted for more than 80% of uncertainty in the model.

India and China had the largest impact on the uncertainty of global estimates of the prevalence of
infection. India alone accounted for almost half of the variation within the model. India and China also
contributed the largest uncertainty by region, accounting for 93% and 94% of variation within SEAR
and WPR, respectively. In AFR, where low quality studies that resulted in wider uncertainty intervals,
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Nigeria, Ghana, Burundi, and Gabon accounted for over 75% of variation in the regional estimate. In
EMR, the majority of uncertainty was accounted for by Pakistan and Egypt, which were responsible
for over 95% of variation within forecasts. In EUR, Russia, Italy, and Uzbekistan accounted for more
than 90% of variation, while the US contributes more than 75% of uncertainty within AMR.

India and Russia had the largestimpact on the uncertainty of global incident cases in the forecast. In
AFR, ten countries accounted for over 98% of variation in the model, with Ghana, Burundi, and Nigeria
contributing more than half of the regional variation. In EMR, Pakistan, Egypt, and Syria had the largest
impact (over 95%) on the uncertainty of regional estimates of prevalence of infection. In EUR, Russia
and Uzbekistan accounted for more than 97% of variation; while in AMR, the United States accounted
for more than half. India further accounted for 96% of variation in estimates within SEAR, while China
and Vietnam accounted for 68% within WPR incident cases.

Of high income countries, Russia and Italy had the largest impact on variation (93%) within the model.
In the UMIC group, Algeria, China, South Africa, Turkey and Iran accounted for more than 75% of
uncertainty; while in the LMICgroup, India and Pakistan accounted for the majority of variation. Lastly,
of the LIC group, over 80% of variation was accounted for by ranges in Burundi, Ethiopia, and Gabon.

Evaluation of the model

For this analysis, we used a model that has undergone 39 iterations since it was first developed in
2011. We validated our first model for the United Statesusing survey data from the National Health
and Examination Survey against hepatocellular carcinoma data from the Surveillance, Epidemiology
and End Results (SEER) Program database after adjusting for the proportion of hepatocellular
carcinoma attributed to HCV infection (7, 30, 31). While our model for the US correctly predicted HCV-
attributable hepatocellular carcinoma in a single year (compared with the adjusted SEER data), we
found discrepancies in the trend of HCV-attributable HCC over time. After discussions with modelling
specialists from Canada, the United Kingdom and France, we refined our progression rates by age,
gender and METAVIR fibrosis stage (32). Following this update, both trend and point-estimated HCV-
attributable HCC could be validated for the US as well as for Sweden which has extensive data on its
HCV infected population.

We continued tovalidate country models by comparing the outputs against empirical data. Inthe USA,
France and Egypt, at least two robust prevalence studies (from different time points) were available
for comparison. In Egypt, we found that the modelled outcomes, based on 2008 input data, were
predictive of the 2015 Egyptian Health Issues Survey results (33). In addition, the incidence of HCC
cases was available through Globocan (6, 36-39). We used studies that reported the proportion of all
hepatocellular carcinoma cases due to HCV infection (11, 40-55) to adjust the reported number of
hepatocellular carcinoma cases and compare them against the model output. On the basis of these
specific in-country validations, we adjusted parameters and updated formulas and modified data
processing systematically so that all country models could run according to validated, standardized
calculations.

Discussion

This analysis represents both an update to and significant expansion of previous efforts to estimate
the prevalence and incidence of HCV infection globally. Historically, the prevalence of HCV infection
has been difficult to quantify due to its asymptomatic nature and relatively recent discovery (1989).
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In 1997, the first global estimate was published as part of a review of the existing literature to date
(34). Prior to this time, a scarcity of country-level research had prevented the development of global
and regional estimates. Since 2010, several studies have made progressive steps toward generating a
representative global prevalence estimate although gapsin country data persist, particularly in Africa).
First, a 2010 estimate of serological evidence of past or present infection (prevalence of infection —
2.35%) was developed through the aggregation of country-level prevalence estimate, following a
review of the available literature (35). In 2013, the Global Disease Burden, Injuries, and Risk Factors
2010 Study (GBD 2010) estimatedthe prevalence of serological evidence of past or present infection
at the global and regional level using a systematic review and a meta-analysis with age pattern
modelling, reporting a global 2005 prevalence of 2.8% (36). In 2014, we published a comprehensive
review and a meta-analysis that served as the foundation for the present work (5). The 2014 study
adjusted prevalence estimates sampled from adult populations to account for lower prevalence in
children, and reported a significantly lower prevalence of serological evidence of past or present
infection of 1.6% (5). It also calculated the proportion of chronic infections among those with
serological evidence of past or present infection (Figure 3).

Methodological strength of the current approach

Historically, most investigators estimated the global prevalence of HCV infection by multiplying the
reported prevalence proportion among adults at a country-level by the whole country population in
the year of interest. The use of this method is primarily driven by a lack of reliable data by age.
However, these methods have a number of consequences. First, studies reporting age-specific
prevalence of HCV infection indicate that prevalence is higher in adults than children. It may plateau
or continue toincrease in the population over 60 years of age (33, 37, 38). Thus, applying a prevalence
estimate from adults to the entire population over-estimates the total number of cases. This issue is
more problematic in countries with a young population. Second, the year of interest for the
formulation of the estimate does not always matchthe year during which the country-level data was
generated. When a country-level prevalence generated in a given year is multiplied by the country
population three years later (for example), there have been three years of disease progression and
mortality that are unaccounted for, further inflating the prevalence estimate. In contrast to this
approach, our model considered at all stages of the analysis the year during which the data was
generated and the age of the infected population. We applied each country prevalence estimate to
the age cohort of the study from which it came. We also extrapolated ages outside of the reported
cohort (8). Additionally, the model canaccommodate input data from multiple time points, optimizing
use of the input data accounting for aging and disease progression over time. Overall, compared with
other studies, our regional and global prevalence and incidence estimates are adjusted for age, and
then modelled to include the impact of mortality and cure over time.

The engagement of country experts and our use of a consistent methodology for all countries
modelled constitutes an additional strengths of our method. The engagement of country experts
assured that we did not rely only on published studies. For example, in referenced publications for
Germany and Switzerland, expertsincreased the published prevalence estimatestoaccount for under-
reporting of high risk populations in those studies. Throughout these discussions, care was taken to
ensure that in all approved countries the estimates were based on the best available information.
Finally, the consistency in our methods assures that results from all modelled countries can be
compared.
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Implication of the prevalence for testing and treatment

The prevalence of chronic HCV infection ranges from 0.5% (95% Ul: 0.4-0.9)in WPR to 2.3% (95% UlI:
1.9-2.4)in EMR. However, the number of cases by region is relatively similar for all regions except for
AMR. Additionally, in two regions (EUR and WPR) the proportion of viraemic among those with past
or present infection was lower than 70%. These two points (low proportion viraemic and low
prevalence) are important considerations for the development of national screening strategies. A
lower proportion of viraemia among those with serological evidence of past or present infection
means that more persons positive for anti-HCV will need to be screened for serological evidence of
past or present HCV infections in order to identify viraemic patients who need treatment. Additionally,
the amount of resources necessary for case finding increases as the prevalence decreases, suggesting
that a different effort may be necessary across regions. The WHO recommends that “HCV serology
testing be offered to individuals who are part of a population with high HCV seroprevalence or who
have a history of HCV risk exposure/behaviour” (39). In countries or regions where unsafe injection
practices are common, the population deemed to be at high risk could include much of the general
population (39).

Implication of the incidence for prevention

Regional variations of incidence have implications for country and regional prevention efforts. The
incidence ratesin EMR and EUR (62.5 per 100,000 and 61.8 per 100,000 respectively) are about twice
as high as the next region (31.0 per 100,000 in AFR). Differences in terms of rates are not so large by
income groups. However, in LMIC, an incidence rate of 33.1 per 100,000 combined with a large
population size means that the number of new infections occurring annually (975,000, 95% Ul:
862,000-1,187,000) is more than double that of high income countries (390,000, 95% Ul: 364,000-
423,000). A 2014 study reported that between 2000 and 2010, the number of HCV infections due to
healthcare injections decreased 83% globally, with 158,000-315,000 new HCV infections in 2010 (40).
Regions with the largest number of health care injection associated HCV infections were EMR, SEAR
and WPR (40). Efforts in these regions to better understand the most common risk factors of disease
may lead to more effective prevention efforts in reducing global incidence. Cross-regional analyses
may lead to a better understanding of successful interventions.

How these results update previous results

Our modelling took into consideration the impact of mortality (liver-related and all-cause) and
treatment. The overall impact was a reduction in the global prevalence estimate (71.1, 95% Ul: 62.5-
79.4 million chronic HCV infections) which was still within the uncertainty intervals of our previous
estimate (80.2, 95% Ul: 64.4-102.9 million chronic HCV infections) (Figure 3) (5). The current estimate
does report a more narrow uncertainty range as a result of the updated methodology and
incorporating country interviews. Compared with previous estimates, the number of infections is
lower due to the availability of updated, lower estimates in China, India and Nigeria (5, 36).
Additionally, our analysis focused on chronic HCV infections, while previous analyses have only
presented serological evidence of past or present infection (36). Due to an updated methodology,
inclusion of new models, updated inputs, and treatment trends with DAAs, overall estimates of the
global prevalence of HCV infection is lower than previously (5, 36).

Limitations and bias
We took steps to minimize the impact of potential biases on the globaland regional estimates (6, 41).
Availability and quality of data wasthe first limitationin the estimates, especially in Sub-Saharan Africa.
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To reduce the impact of publication bias, we included unpublished data, ministry of health reports
and non-indexed sources. To ensure only high quality studies were considered and to minimize data
collection bias, we established and followed a standard methodology for scoring articles. Two
epidemiologists reviewed the literature and scored the studies. Of the total 100 countries modelled,
59 were approved with country experts to identify pertinent unpublished data and confirm
assumptions and outcomes. We trained facilitators to reduce the impact of confirmation, observer,
and recall bias biases that can happen during these meetings. After each meeting, a note-taker
provided feedback on potential areas for improvement in facilitation.

Empirical data on incidence were difficult to obtain to verify modelled estimates. While a few
countries have prevalence of HCV infection at two points in time (including the United States, France
and Egypt) the majority of countries studied did not. During conversations on incidence, our
facilitatorswere trained to help country experts think through the various risk factors for transmission
and also to evaluate assumptions that seemed inconsistent. As the project progressed, we began to
identify trends that served as qualitative checks and balances for the modelling. For example, across
all countries, experts agreed that incidence was increasing prior to blood screening (generally early-
to mid- 1990s) and that incidence should decrease after blood screening. In some countries, however,
this reduction was offset by other risk factors, such as injection drug use. The magnitude of these
changes, however, ismore uncertain. In most countries, all-cause and liver-related mortality exceeded
new infections leading to a decrease in total infections over the same period.

We used a weighted average to generate regional estimates, which could be perceived as another
limitation, as more weight is given to studies from large countries. In a previous analysis, we rana
sensitivity analysis where we turned off and on individual countries with data tosee the impact on the
regional and global estimates (8). In fact, more populous countries did show a greaterimpact on the
regional prevalence. In this situation, however, a weighted average was deemed more appropriate
than a straight average based on data quality (Appendix, Figure 1b). The countries with a higher
population generally tended to have higher quality studies, while studies in smaller countries tended
to have a smaller sample size and much more uncertainty. Thus, in a straight average method, a low
quality study in small country would have the same weight as a high quality study in a large country.
To address the limitation of using a weighted average, the overall uncertainty intervals we present in
this analysis include turning off and on all countries with data to ensure all sources of uncertainty
associated with using the weighted average are accounted for.

The use of a model to forecast 2015 prevalence of HCV infection introduced another limitation — the
accuracy of the model. When available, the outputs of the model were validated against empirical
data, such as number of cases of hepatocellular carcinoma, toimprove the accuracy of the modelling.
However, a final limitation was the uncertainty in this empirical data. Two recent studies in Sweden
and Melbourne, Australia demonstrate that HCC cases are under-reported by 37-50% (42, 43). This
would result in an underestimation of HCC cases by our models.

Conclusions

HCV infection affectsone percent of the world population. Regional hotspots for new and total cases
require particular attention. A 2.3% prevalence of chronic HCV infections, compounded with a 62.5
per 100,000 incidence rate in EMR suggests a need for measures to both prevent new infections and
address the current and potentially growing burden of advancing disease, Lower middle income
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countries face a disproportionately high HCV challenge, accounting for the largest number of incident
and prevalent cases. There is a gap in terms of biomarker surveys to inform incidence calculations in
countries with outdated estimates.

Recommendations

Scaling up testing and treatment in high prevalence regions is necessary to prevent the progression of
HCV to advanced liver disease and death. In regions of ongoing transmission, the sources of
transmission must be identified through surveillance of acute hepatitis so that appropriate measures
can be taken to reduce risk. This may include improvements in facility-level injection safety
(Monitoring and evaluation core outcome indicator C.4.) or increased provision of sterile
needles/syringes to persons who inject drugs (Monitoring and evaluation core outcome indicator C.5.).
Finally, we recommend that biomarker surveys be conducted in countries or regions where data are
scarce, and call on the scientific community for improved methods to estimate incidence reliably.
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Tables

Table 1: Prevalence (numberand proportion) of serological evidence of past /presentinfection and HCV infection with uncertainty intervals, by region
and income, 2015
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Region 2015 Serological evidence of past or present infection with HCV Chronic HCV infections Proportion of
Population Prevalence (%) Total number (000) Prevalence (%) Total number (000) infections among

(Millions) Best Range Best Range Best Range Best Range those with past

estimate estimate estimate estimate or present

infection (%)
AMR 989 0.9 0.7-0.9 8,619 7,319-9,365 0.7 0.6-0.8 7,237 6,110-7,976 84
AFR 1,000 1.5 1.1-2.2 14,657 11,292 -21,714 1.0 0.7-1.6 10,284 7,271-15,878 70
S EMR 654 3.0 25-31 19,922 16,562 -20,460 2.3 19-24 15,190 12,560-15,489 76
én EUR 914 2.3 18-2.4 20,935 16,759 -21,814 15 1.2-15 13,641 10,901 -14,151 65
§ SEAR 1,945 0.7 05-1.1 13,414 10,590-22,143 0.5 0.4-0.9 10,391 8,019-17,826 77
WPR 1,867 1.2 09-1.3 22,232 16,406 - 23,665 0.7 0.6-0.8 13,898 10,308-14,684 63
Non-WHO 25 2.7 1.8-4.7 683 447-1,203 2.0 1.3-35 506 327-891 74
a High 1,408 1.3 1.1-1.4 17,817 15,299 -19,226 1.0 0.8-1.0 13,499 11,578 -14,682 76
g Upper middle 2,393 1.2 09-1.2 27,804 21,659-29,490 0.8 0.6-0.8 18,439 14,492 -19,834 66
g Lower middle 2,946 1.6 14-1.8 45,929 39,992 -52,751 1.1 1.0-1.3 33,341 28,683 -38,986 73
E Low 644 1.4 1.0-2.2 8,881 6,572-14,288 0.9 0.6-1.6 5,846 3,804 -10,093 66
g Other 3 1.1 1.0-1.4 31 28-40 0.7 0.6-0.8 20 18-23 66
Global 7,394 1.4 1.2-15 100,463 88,618-109,459 1.0 0.8-1.1 71,146 62,102-78,974 71



Table 2: Incidence (number and rate) of HCV infection with uncertainty intervals,byregion and income, 2015

Region 2015 Incidence of HCV infection
Population  |pcidence Rate (per 100,000) Total number (000)
(Millions) Best Range Best Range
estimate estimate
AMR 989 6.4 5.9-7.0 63 59-69
AFR 1,000 31.0 22.5-54.4 309 225-544
S EMR 654 62.5 55.6-65.2 409 363-426
Zo EUR 914 61.8 50.3-66.0 565 460-603
% SEAR 1,945 14.8 12.5-26.9 287 243-524
WPR 1,867 6.0 5.6-6.6 111 104-124
Non-WHO 25 22.9 19.4-42.4 6 5-11
a High 1,408 27.7 25.8-30.0 390 364 -423
g Upper middle 2,393 9.1 7.6-11.4 218 183-273
g Lower middle 2,946 33.1 29.3-40.3 975 862-1,187
E Low 644 26.1 16.2-52.8 168 104 - 340
§ Other 3 14.8 14.2-17.2 0.4 0.4-0.5
Global 7,394 23.7 21.3-28.7 1,751 1,572-2,120
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Figures

Figure 1: Process followed to (1) generate country models, (2) extrapolate regional estimates and (3) analyse uncertainty, HCV infection model, 2015
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Figure 2: Distribution of prevalent and incident HCV infections, by region, 2015
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Figure 3: Changes in the estimate of prevalence of HCV infection

240

Loss due to more recent
estimates for India and China

200 I
f \

[ERY
(o2}
o

Viremic Rate of 70% ) o
[ ] \ Updated estimate for Nigeria,
impact of time & treatment

Total Cases (M)
=
N
o

A
[ !

80 I
40
O T T T T T T
Anti-HCV, 2005 Anti-HCV, 2013 HCV-RNA, 2013 HCV-RNA, 2015
(Mohd Hanafiah (Gower2014) (Gower2014) (Present
2013) Analysis)

Page 19 of 55



Figure 4: Quality of epidemiological dataon HCV infection, by region
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Figure 5: Sensitivity analysis to estimate the global prevalence and incidence of HCV infection, by region, 2015
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Appendices

Appendix 1: Inputdata for prevalence of HCV infection, by age, and proportion of viraemic among persons with serological evidence of past or current
HCV infection, and sources of information

Prev.

Est. Anti-HCV Data Anti-HCV  Anti-HCV  Percent Percent Percent

Statu  Prevalence  Study Quality Prevalence  Prevalenc Viraem  Source Source Source Age Viraemic Viraemic
Country S - Base Year Score - Low e- High ic (base) (low) (high) source Source Type  Source
Afghanistan E 1.10% 38(1):13 2 0.40% 1.92% 57.50% (44) (45) (46) EX (37) PS 47)
Algeria E 1.40% 2011* 1 0.24% 2.50% 75.20%  (48) (48) (48) EX (49) PS (48)
Argentina A 1.50% 2007 1 0.32% 2.00% 80.00%  (29) (50) (51) (29,52) PS (53)
Australia A 1.30% 2012 2 1.20% 1.85% 74.65%  (54) (55) (55) (56) NS (57)
Austria A 0.50% 2008 1 0.10% 0.70% 73.88%  (55,58)  (58) (59) EC (55) PS (58)
Azrbaijan E 3.70% 2010 2 - - 71.00%  (60) E E EX (61) EX (62)
Bahrain A 1.70% 2011 1 1.00% 1.90% 77.00%  (63) (63) E EC PS (64)
Belgium A 0.87% 1994 1 0.12% 1.10% 80.00% (24,25) (27) (25,28) (65) PS (66)

. 2005-
Brazl A 1.38% 2009 3 1.12% 1.64% 80.50% (67) 67) 67) (68) PS (69)
Bulgaria E 1.50% 2012 1 0.70% 2.43% 87.00% (70,71) (72) (72) (73) NS (71)
Burkina Faso E 3.50%** 2010 2 3.00%** 3.90%** 74.40% (74) (74) (74) (74) EX (75)
Burundi E 8.20% 2002 3 - 11.0% 23.00% (38) E (76) (38) EX 77)
. 2007-

Cambodia E 5.80% 2009 2 2.30% 14.70% 39.30% (17) (78) (79) 17) PS a7
Cameroon A 1.03% 2011 1 0.80% 1.10% 75.00% EC EC(80) EC(80) EC PS (81)
Canada A 0.96% 2011 2 0.61% 1.34% 77.00% (82) 82) 82) (83) PS (84)
Central African EX
Republic E 0.60%** 2010 3 - 1.73%** 61.00% (85) E (86) EC PS (86)
Chad E 2.00%** 2012 2 - 4.8% 65.40% (87) E (88) 87) BS (89)
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Prev.

Est. Anti-HCV Data Anti-HCV  Anti-HCV  Percent Percent Percent
Statu  Prevalence  Study Quality Prevalence  Prevalenc Viraem  Source Source Source Age Viraemic Viraemic
Country S - Base Year Score - Low e- High ic (base) (low) (high) source Source Type  Source
Chile E 0.83% 2000 2 0.35% 1.31% 62.50%  (90) (90) (90) (90) NS (91)
China E 1.21% 2015 2 0.93% 1.49% 60.00% EC 92) 92) 92) ES! 93)
Colombia E 1.31% 2011 1 0.83% 1.30% 80.00% EC 94) (94) (95) EX (53)
. 2010-
Croatia A 0.90% 2011 2 0.50% 1.40% 70.00%  (96) (96) (96) EC EC EC
Cuba E 0.60% 2003 2 0.19% 1.70% 76.10%  (97) ©97) 97) (98) PS 99)
Czch Republic A 0.57% 2012 1 0.20% 0.70% 70.00%  (55) (100) (55) EC EC (55)
Denmark A 0.63% 2007 2 0.48% 0.72% 62.20%  (101) (101) (201) (101) PS (101)
Dominican E 1.00% 2015 1 - 2.40% 65.20% EC E (102) 103)  EX (104)
Republic
Egypt A 10.00% 2014 3 7.10% 11.70% 69.84%  (33) (33) (33) (33) PS (33)
Estonia A 1.97% 2013 1 1.50% 2.00% 76.20%  (105) (105) (105) (106) EC (105)
- 2000-
Ethiopia A 0.96% 2002 2 0.60% 1.20% 75.00%  (107) (107) (107) (107) EC EC
- 2003 - EX
0, 0, 0, 0,
Fiji E 0.10% 2005 1 0.01% 0.70% 69.00%  (108) (108) (108) (109) EX ®)
Finland A 0.50% 2012 1 0.60% 0.90% 79.50%  (29) (29) (29) (110) EX (111)
France A 0.84% 2004 3 0.45% 1.10% 65.00% (112) 112) (112) (112) NS (113)
2005-
Gabon E 11.20%**  50e 2 10.30%**  12.30%**  91.00%  (114) (114) (114) (114) PS (115)
Gambia, The E 0.50% 2002 2 0.50% 2.10% 74.40%  (116) (116) (116) (116) EX (75)
Georgia E 7.50% 2015 3 5.23% 6.26% 70.60%  (117) E (118) (117) PS (117)
(55,
Germany A 0.58% 2012 1 0.30% 0.90% 67.00%  (55) (119) (120) 119, PS (119)
121)
Ghana A 2.10% 2014 2 1.20% 5.50% 74.40% EC EC EC EC PS (75)
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Prev.

Est. Anti-HCV Data Anti-HCV  Anti-HCV  Percent Percent Percent
Statu  Prevalence  Study Quality Prevalence  Prevalenc Viraem  Source Source Source Age Viraemic Viraemic
Country S - Base Year Score - Low e- High ic (base) (low) (high) source Source Type  Source
Greece A 1.79% 2011 3 0.50% 2.61% 80.00% (122) (123) (122) (124) PS (125)
Guadeloupe E 0.55% 2006 2 0.28% 0.96% 71.40% (126)  (126)  (126) (El>é3) PS (126)
Hong Kong Special EC
Administrative A 0.29% 2013 2 0.08% 0.50% 77.61%  (127- (129) (129) (129) PS (130)
Region 129)
Hungary A 0.70% 2014 1 0.40% 2.70% 75.00%  (105) (131) (132) (105) EC EC
Iceland A 0.41% 2013 2 0.33% 0.48% 80.00%  (105) (105) (105) (105) EC EC
India A 0.84% 2013 1 0.50% 1.50% 80.77%  (29) (133) (133) (123%) PS (135)
Indonesia A 0.80% 2007 8 0.10% 1.70% 65.70%  (109) (109) (109) (109) PS (136)
Iran (Islamic A 0.50% 2006 2 0.20% 1.00% 62.00% (137) (138 140)  (137)  PS (141)
Republic of) ' ' ' ' 139)
Iraq E 0.40% 2000* 3 0.30% 0.50% 62.70% (142) (142) (142) (142) PS (143)
Ireland A 0.70% 2010 2 0.67% 1.60% 75.00%  (144) (144) (144) (145) PS (144)
Israel A 1.96% 58% 2 0.90% 2.10% 75.50%  (146) 147) (146) (21,29) EC (21, 29)
Italy E 2.43% 2001 1 1.60% 7.30% 7300% (148 148y (48 148 pg (151)
149) 150)

Japan A 0.98% 2011 2 0.49% 2.20% 70.00%  (152) (152) (152) (152) PS (152)
Jordan A 0.42% 2011 2 0.10% - 84.60%  (16) (153) E (154) EX (155)
Kazkhstan E 3.20% 2010 2 1.30% = 71.00%  (20) (156) E (20) EX (157)
K 2006 - 2

enya E 0.76% 2007 2 0.20% - 75.00%  (158) (159) E (158) EX EC
Korea, Republicof A 1.20% 2013 1 0.80% 1.29% 56.10% (116%53 (161) (160) (161) PS (161)
Latvia A 2.40% 2008 2 1.70% 3.30% 71.40%  (162) (162) (162) (163) PS (162)
Lebanon A 0.21% 2011 2 0.11% 0.70% 84.60%  (155) (164) (165) (155) PS (166)
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Prev.

Est. Anti-HCV Data Anti-HCV  Anti-HCV  Percent Percent Percent
Statu  Prevalence  Study Quality Prevalence  Prevalenc Viraem  Source Source Source Age Viraemic Viraemic
Country S - Base Year Score - Low e- High ic (base) (low) (high) source Source Type  Source
Libya E 1.20% 588‘51" 3 1.10% 1.30% 54.00%  (49) (49) (49) (49) PS (167)
. . (105, (105, (105, (105,
0, 0, 0, 0,
Lithuania A 1.96% 2010 2 1.21% 2.71% 65.91% 168) 168) 168) 168) EC (105)
(29,
Luxembourg A 1.34% 2006 1 0.56% 0.93% 77.00% EC EC EC 169, EC (29)
170)
0 0 0 0 (171, 71, 71, 71,
Madagascar E 1.20% 2004 2 0.75% 1.72% 47.22% 172) 172) 172) (171) PS 172)
Malaysia A 1.90%** 2011* 2 0.30% 7.70% 73.88% 31774?; (175) (176) EC PS 177)
Malta A 0.36% 2010 1 0.26% 0.60% 79.30%  (178) 178) ®) (178) PS (178)
Mexico A 1.40% 2000 3 1.10% 1.60% 65.20%  (179) (179) (179) (179) NS (104)
Mongolia A 9.80% 2010 3 8.70% 15.60% 70.00% EC (180) (181) (181) EC EC
Morocco E 1.20% 2008 2 1.10% 1.93% 75.00% (182) (183) (184) '(51%5) EC EC
Netherlands A 0.22% 2009 2 0.07% 0.37% 74.00%  (186) (186) (186) (29) PS (187)
New Zealand A 1.43% 2013 1 0.81% 2.15% 76.47%  (188) EC EC (189) EC EC
Nigeria A 2.20% 2012 2 2.10% 2.50% 68.00% EC EC EC EC PS (190)
Norway A 0.55% 2012 1 0.45% 0.70% 79.50%  (29) (111) (111) (111) PS (111)
Oman A 0.50% 2015 1 0.45% = 75.00% EC (191) E (192) EC EC
. 2007-
Pakistan A 4.80% 5008 3 5.64% 9.66% 87.40% (37) EC EC (37) PS (193)
Panama E 0.50% 2015 1 -~ - 65.20% EC E E (Ef;g) EX (104)
PapuaNew Guinea E 2.17% 2003- 2 - 13.80% 65.70% (108) E o4  EX EX (136)
' 2005 ' ' (109)
Peru E 1.16% 2002* 2 - - 80.00%  (195) E E (El);g) EX (53)
Philippines E 0.94% 388421 2 0.33% 2.00% 78.00%  (196) (196) (297) (196) PS (198)
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Prev.

Est. Anti-HCV Data Anti-HCV  Anti-HCV  Percent Percent Percent

Statu  Prevalence  Study Quality Prevalence  Prevalenc Viraem  Source Source Source Age Viraemic Viraemic
Country S - Base Year Score - Low e- High ic (base) (low) (high) source Source Type  Source
Poland A 0.86% 2009 2 0.59% 1.14% 70.00%  (199) (199) (199) (200) PS (199)
Portugal A 1.50% 1995 1 0.47% 2.87% 75.79%  (55) (201) (201) 220021) EX (203-205)
Puerto Rico E 2.30% gggg 3 1.30% 4.20% 65.20%  (206) (206) (206) (206) EX (104)
Qatar A 1.98% ;822 2 1.80% 2.20% 90.00%  (207) (207) (207) (207) NS (207)
Romania A 3.23% gggg 3 2.94% 3.55% 85.00%  (208) (105) (105) (208) EC EC
Russian A 4.10% 2010 2 1.16% 5.60% 71.00%  (61) (209) (210) (61) PS (157)
Federation ' ’ ' '
Samoa E 0.15% 2002 2 0.07% 0.40% 69.00% (11) (1)  (211) (El)ég) EX )
Saudi Arabia A 0.51% 2011 1 0.60% 1.90% 70.00% EC (212) (213) (105) PS (214)

. 2010-

Slovakia A 1.40% 2011 3 0.88% 1.98% 49.23%  (29) (215) (215) (29) EC (216)
Slovenia A 0.40% 2015 1 0.30% 0.50% 78.30%  (105) (105) (105) (217) PS (218)
South Africa A 1.70% 2005 2 0.98% 2.48% 76.90%  (219) (219) (219) (220) EX (221)
Spain A 1.50% 2012 2 0.40% 2.64% 68.60% EC (222) (204) (223) PS (204)
Sweden A 0.56% 2012 2 0.47% 0.69% 77.00% (224) (224) (224) (225) PS (225-227)
Switzerland A 1.55% 1998 2 0.80% 1.75% 79.70% 252%) 229)  (228)  (230) EC (55)
Syrian Arab % o _ 7
Republic E 2.80% 2004 3 0.60% 87.50%  (231) (45) E (231) PS (232)
China, Province of 0 1996- o 0 o
Taiwan A 3.28% 2005 2 2.50% 8.60% 74.40%  (233) (234) (235) (234) PS (233)
Thailand E 0.94% 2014 2 1.84% 3.66% 72.41%  (236) (237) (237) (236) PS (236)
Tunisia E 1.27% 1996 2 0.20% 1.70% 80.00%  (238) (238) (238) (238) PS (238)
Turkey A 0.95% 2009 3 0.60% 2.10% 82.00% (239) (240) (241) (239) ES! (240)
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Prev.

Est. Anti-HCV Data Anti-HCV  Anti-HCV  Percent Percent Percent
Statu  Prevalence  Study Quality Prevalence  Prevalenc  Viraem  Source Source Source  Age Viraemic Viraemic
Country S - Base Year Score - Low e- High ic (base) (low) (high) source Source Type  Source
United Arab o o B o EC
Emirafes A 1.90% 2014 1 0.11% 68.00% (105) (242) E (105) PS (242)
United Kingdom of (243
Great Britain and E 0.50%** 2005 2 0.40% 0.75% 68.70% o, 4)’ (243) (243) (243) PS (245)
Northern Ireland
United States of o 2003- o o o
America E 1.48% 2010 3 1.20% 2.40% 76.09%  (246) (221) (247) (248) PS (246)
Uzbekistan E 13.10% éggg 2 6.40% 13.10% 30.24%  (23) @3) @3) 3) PS (62)
Veneuela
(Bolivarian E 1.06% 1999*% 2 - - 62.50%  (249) E (250) (251) PS (249)
Republicof)
Viet nam E 1.49% 2012 1 1.20% 2.00% 80.00% EC E E (252) EC EC
2010-
Yemen E 1.30% 2011 2 1.00% 1.99% 70.00%  (253) (254) (253) (253) EX (214)

*Study year unavailable. Used publication year minus two; ** Estimate adjusted for total population; ! Extrapolated from Cameroon; 2 Extrapolated from Ethiopia; A = approved:
inputsand model outputsapprovedby country experts; E = Estimated: prevalence modeled & estimated using published data; EC = Expert Consensus; EX = Extrapolated; NS =
National Surveillance System or Blood Donor database; PS = Published Study
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Appendix 2: Inputs used to build and calibrate each country model.

Model input

Definition

Source

Country population
by 5-year age cohort

Mortality rate by
5-year age cohort

Prevalence of
serological evidence of
past or present
infection

PercentViraemic

Age and gender
distribution

Genotype distribution

Annually treated

Total diagnosed

Newly diagnosed

Liver transplants

HCC

The number of people in the country, reported
annually from1950 to 2050 (by genderand 5-
yearage cohort)

The percentofdeathsamongthe total
population, annually from1950 to 2050 (by
genderand 5-yearage cohort)

Percent of total populationwho are anti-HCV/(+)

Percent ofanti-HCV(+) individuals whoare
HCV-RNA(+)

Prevalence of HCV infection by age (5year
cohorts)andgender

Proportion of HCV-RNA(+) population
categorized by HCV genotype (out of 100%)

Numberof HCV infected individuals who
initiate treatment in a given year

Viremic HCV casesdiagnosedandalive ina
given year
Annualnumberof newly diagnosed HCV cases

Annualnumber of livertransplants dueto HCV

Annualnumberof HCC incidence due to HCV

UN Database (255) or country
specific database

UN Database (255) or country
specific database

See Appendix1 for sources

See Appendix1 for sources

See Appendix1 for sources

Estimates and sources published
recently (41)

National reports, published studies,
drug sale data adjusted foraverage
patient consumption by genotype

Nationalregistry orextrapolated

Nationalregistry or extrapolated

IRODaT (256) or the national
registry adjusted for proportion
attributedto HCV

GLOBOCAN or national registry
adjusted for proportion attributed to
HCV
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Appendix 3: Annual prevalence (total cases) calculations by stage, year and age

Total CaseSStagex Year,, Age Cohort, = Total CaseSStagex Yeary_; Age Cohort;_4 + New CaseSStagex Yeary Age Cohort, — CuredStagex Yeary, Age Cohort,
Background Mortaht.YStagex Year,, Age Cohort, - ProgressedStagex Year,, Age Cohort, — Liver Related MortahtYStagex Year,, Age Cohort,

where:

New CaseSStagex Year,, Age Cohort, = ( Total CasesStagex_l Yeary_; Age Cohortz_l) (Progressmn Rate Stage,_q1—Stage, Age Cohortz_l)

Cure dStagexYeary )

CuredStagexYearyAge Cohort, — (TOtal Cases StagexYeary_jAge Cohortz_l) (Age Ellglblhty FlagYeary_lAge Cohortz_l) <Total Age Eligible CaseSStagexYeary K

where:
6

CuredStagex Yeary, = Z 1 (TOtal TreatedGenotypeW Stagey Yeary) (SVRGenotypeWYeary)
w=

Background MortalltYStagex Year,, Age Cohort, = (TOtal CaseSStagex Yeary_; Age Cohort;_; -

CuredStagexYeary Agez) (Adjusted Background Mortality Rate Year,_;Age COhOI‘tZ_l)

l:’rogresSedStagex Year,, Age Cohort, = ( Total CaseSStagex Yeary_; Age Cohort;_; - CuredStagexYearyAge Cohort; —

BaCkground MortalitYStagex Yeary, Age Cohort, ) (ProgreSSion Rate Stagey—Stage,+q1 Age Cohortz_l)

Liver Related MortalltYStagex Year,, Age Cohort, = (TOtal CaseSStagex Yeary_; Age Cohort;_; - CuredStagexYearyAge Cohort, —

Background MortahtYStagex Year,, Age Cohort, - ProgreSSEdStagex Year,, Age Cohortz) (LIVEI‘ Related Mortallty Rate Year,,_;Age Cohortz_l)

Progression rates — The progressionrates by age, gender and fibrosis score were back calculated. Data fromthe UK were used forthe percentage increasein
progressionrate by ageand gender (257). However, this study only reported progression fromchronic HCV to moderate chronic HCVand from moderated
chronic HCV to cirrhosis. Thesereported rates were modified using a meta analysis of published work to calculate progressionfor FO, F1, F2, F3 and F4 (32).
Finally, the modified progression rates were adjusted to fit historical HCC incidence by ageand gender in the US (31) afteradjustingforthe portionofallHCC
casesattributed to HCC (30).

The progressionrates to end stage liver disease and liver-related deaths were based on previously published rates. Insufficient data were available to develop
predictable rates by ageand gender. Thus, the same rate was applied forallages and genders (257-259). The table below lists all progression rates along with the
uncertainty intervals.
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HCV disease progression rates

Back-Calculated Progression Rates — Males

Age Cohorts 0- OF 10- 1158 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- [(58 80- 85+
4 9 14 19 24 29 34 39 44 49 54 59 64 69 74 79 84
FOto F1 53% 5.3% 53% 5.3% 53% 53% 53% 53% 13.9% 13.9% 17.1% 17.1% 19.4% 19.4% 21.8% 21.8% 21.8% 21.8%
Low 3.1% 3.1% 3.1% 3.1% 3.1% 31% 3.1% 3.1% 8.2% 8.2% 10.1% 10.1% 11.4% 11.4% 12.8% 12.8% 12.8% 12.8%
High 8.1% 8.1% 8.1% 8.1% 81% 81% 8.1% 8.1% 21.3% 21.3% 26.2% 26.2% 29.7% 29.7% 33.4% 33.4% 33.4% 33.4%
Flto F2 3.4% 3.4% 3.4% 3.4% 3.4% 34% 3.4% 3.4% 9.1% 9.1% 11.2% 11.2% 12.7% 12.7% 14.3% 14.3% 14.3% 14.3%
Low 2.0%  2.0% 2.0%  2.0% 20% 2.0% 2.0% 2.0% 5.3% 5.3% 6.6% 6.6% 7.5% 7.5% 8.4% 8.4% 8.4% 8.4%
High 53% 5.3% 53% 5.3% 53% 53% 5.3% 53% 13.9% 13.9% 17.1% 17.1% 19.4% 19.4% 21.8% 21.8% 21.8% 21.8%
F2to F3 54%  5.4% 54% 5.4% 54% 5.4% 5.4% 54% 143% 143% 17.5% 17.5% 19.9% 19.9% 22.4% 22.4% 22.4% 22.4%
Low 3.2% 3.2% 3.2% 3.2% 3.2% 32% 3.2% 3.2% 8.4% 8.4% 10.3% 10.3% 11.7% 11.7% 13.2% 13.2% 13.2% 13.2%
High 8.3% 8.3% 8.3%  8.3% 83% 83% 83% 8.3% 21.8% 21.8% 26.9% 26.9% 30.5% 30.5% 343% 343% 343% 34.3%
F3to C Cirrhosis 57% 57% 57%  5.7% 57% 57% 57% 57%  9.3% 9.3% 9.3% 9.3% 10.4% 10.4% 20.0% 20.0% 20.0% 20.0%
Low 3.3% 3.3% 3.3% 3.3% 33% 33% 3.3% 3.3% 5.3% 5.3% 5.3% 5.3% 6.0% 6.0% 11.4% 11.4% 11.4% 11.4%
High 10.8% 10.8% 10.8% 10.8% 10.8% 10.8% 10.8% 10.8% 17.7% 17.7% 17.7% 17.7% 19.8% 19.8% 38.1% 38.1% 38.1% 38.1%
F3to HCC 0.2%  0.2% 0.2%  0.2% 02% 02% 0.2% 0.2%  0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
Low 0.2%  0.2% 0.2%  0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
High 0.3% 0.3% 0.3%  0.3% 0.3% 03% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3%
C Cirrhosisto Decomp  3.0%  3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
Low 21% 2.1% 21% 2.1% 21% 21% 2.1% 21% 2.1% 2.1% 2.1% 2.1% 2.1% 2.1% 2.1% 2.1% 2.1% 2.1%
High 4.1% 4.1% 41% 41% 41% 41% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1%
CCirrhosis to HCC 3.6%  3.6% 3.6%  3.6% 3.6% 3.6% 3.6% 3.6%  3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6%
Low 2.7%  2.7% 2.7%  2.7% 27% 2.7% 2.7% 2.7%  2.7% 2.7% 2.7% 2.7% 2.7% 2.7% 2.7% 2.7% 2.7% 2.7%
High 48% 4.8% 48% 4.8% 48% 48% 4.8% 48% 4.8% 4.8% 4.8% 4.8% 4.8% 4.8% 4.8% 4.8% 4.8% 4.8%
Decomp to Death 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0%
Low 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0%
High 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0%
HCC to Death (Yr 1) 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7%
Low 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0%
High 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0%
HCC to Death (Sub 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2%
Yrs)LOW 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0%
High 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0%
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Back-Calculated Progression Rates — Females

Age Cohorts 0- 52 10- 15- 20- 25- 30- 855 40- 45- 50- 55 60- 65- 70- 75- 80- 85+
4 9 14 19 24 29 34 39 44 49 54 59 64 69 74 79 84
FOto F1 4.4% 4.4% 4.4% 4.4% 4.4% 4.4% 44% 44% 11.6% 11.6% 143% 143% 16.2% 16.2% 18.2% 18.2% 18.2% 18.2%
Low 2.6% 2.6% 2.6% 2.6% 2.6% 2.6% 26% 2.6% 6.8% 6.8% 8.4% 8.4% 9.5% 9.5% 10.7% 10.7%  10.7% 10.7%
High 6.7% 6.7% 6.7% 6.7% 6.7% 6.7% 6.7% 6.7% 17.7% 17.7% 21.8% 21.8% 248% 248% 27.8% 27.8% 27.8% 27.8%
Flto F2 2.9% 2.9% 2.9% 2.9% 2.9% 2.9% 29% 2.9%  7.6% 7.6% 9.3% 9.3% 10.6% 10.6% 11.9% 11.9% 11.9% 11.9%
Low 1.7% 1.7% 1.7% 1.7% 1.7% 1.7% 17%  17%  4.5% 4.5% 5.5% 5.5% 6.2% 6.2% 7.0% 7.0% 7.0% 7.0%
High 4.4% 4.4% 4.4% 4.4% 4.4% 4.4% 4.4% 4.4% 11.6% 11.6% 14.3% 14.3% 16.2% 16.2% 18.2% 18.2% 18.2% 18.2%
F2to F3 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 45% 45% 11.9% 11.9% 14.6% 14.6% 16.6% 16.6% 18.6% 18.6% 18.6% 18.6%
Low 2.6% 2.6% 2.6% 2.6% 2.6% 2.6% 2.6% 2.6% 7.0% 7.0% 8.6% 8.6% 9.8% 9.8% 11.0% 11.0% 11.0% 11.0%
High 6.9% 6.9% 6.9% 6.9% 6.9% 6.9% 6.9% 6.9% 18.2% 182% 224% 22.4% 25.4% 25.4% 28.6% 28.6% 28.6% 28.6%
F3to C Cirrhosis 4.7% 4.7% 4.7% 4.7% 4.7% 4.71% 47% 47%  1.7% 7.7% 7.7% 7.7% 8.7% 8.7% 16.7% 16.7% 16.7% 16.7%
Low 2.7% 2.7% 2.7% 2.7% 2.7% 2.7% 27%  2.7%  4.4% 4.4% 4.4% 4.4% 5.0% 5.0% 9.5% 9.5% 9.5% 9.5%
High 9.0% 9.0% 9.0% 9.0% 9.0% 9.0% 9.0% 9.0% 147% 147% 147% 147% 16.5% 16.5% 31.8% 31.8% 31.8% 31.8%
F3to HCC 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
Low 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
High 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 03% 03% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3%
C Cirrhosis to 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
DECOLTVF\’I 2.1% 2.1% 2.1% 2.1% 2.1% 2.1% 21%  21% 2.1% 2.1% 2.1% 2.1% 2.1% 2.1% 2.1% 2.1% 2.1% 2.1%
High 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1% 4.1%
CCirrhosis to HCC 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6% 3.6%
Low 2.7% 2.7% 2.7% 2.7% 2.7% 2.7% 27% 2.7% 2.7% 2.7% 2.7% 2.7% 2.7% 2.7% 2.7% 2.7% 2.7% 2.7%
High 4.8% 4.8% 4.8% 4.8% 4.8% 4.8% 48% 48% 4.8% 4.8% 4.8% 4.8% 4.8% 4.8% 4.8% 4.8% 4.8% 4.8%
Decomp to Death 20.0% 20.0%  20.0% 20.0% 20.0%  20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0%
Low 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 16.0%
High 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 24.0%
HCC to Death (Yr 1) 70.7% 70.7% 70.7% 70.7% 70.7%  70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7% 70.7%
Low 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0% 43.0%
High 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0% 77.0%
HCC to Death (Sub 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2% 16.2%
Y Low 11.0% 11.0% 11.0% 11.0% 11.0%  11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0%
High 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0% 23.0%
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Appendix 4: Scores to assess the quality of data on the prevalence of HCV infection

HCV Prevalence Studies werescoredon a scale of 0-10, follow ing the approach described previously (5). This
system w as based on three metrics, w hich accounted for 60% (generalizability), 20% (sample size) and 20% (year of
analysis) of the overall score, respectively:

Overall Score = 60% * Generalizability Score +20% * Sample Size Score +

20% * Year of Analysis Score

Generalizability Score: The table below indicates the criteria used to score articles on their ability to be generalized
to the total population.

Geographic Scale, 0-10
Scope
107
National 0 3 4 6 9
Model - 6
Meta analysis - 4 Meta analysis - 5
Large Region
Multi-Region + t +
Multi-City 0 1 2-3 4-5 6-8
Large City
Small
Region/Town
Village 0 0 1 1 2
Tribe
Hospital
Population — High risk, Healthy adults, Healthy adults, Healthy adults, General
any sampling self-selected self-selected randomly population,
method - Blood - Health selected randomly
IVDUs donors check-up - Health care selected
HIV patients workers
Surgical - Screening - Pregnant
patients women

Soldiers

10 reserved for a nationally representative sanple with a stratified, multistage and random sanpling design that documents the study design and demographics of subjects
thoroughly (e.g. NHANES).

Variability subject to author’s discretion based on quality of study design, as well as the geographic scope of the respective country.

Sample Size Score: The log of sample size was scaledto 0-10 w hereby all studies witha samples size greater than
10,000 received a score of 10.

Year of the Analysis Score: Study year was assessed so that analyses conducted after 2010 received a score of
10, 2004-2010 a score of 8 and 2000-2003 a score of 6.

For simplicity, the 0-10 scores w ere converted to a data quality scale of 1-3, w here an overall score of 0.0 < 4.0
received a data quality scoreof 1, 4.0 < 8.0 received a scoreof 2 and 8.0 <10.0 received a score of 3. Modelling
studies w ere automatically given a data quality score of 2. Studies without a formal assessment, but deemed to be of
quality forinclusion, weregiven a score of 1.

Expert Consensus was assigned a default score of 1, unless supportive data w ere available. Expert consensus
estimates based on supporting data w ere scored as follow s: 2 = expert input based on published or unpublished
data; 3 = expert consensus based on w ellconducted studies ahead of print and/or large national databases.

Results: The distribution of the countries analyzed is show n below .
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Geographic Scope

National

Large Region
Multi-Region
Multi-City

Large City

Small Region/Town
Village

Tribe

Hospital
Population —

Scale, 0-10
n=4
n=0 n=0 = n=3 n=11
n=4 Model: n =3
Meta-Analysis: n = 1 Meta-Analysis: n = 0
n=0 n=0 n=>5 n=10 n=14
n=0 n=0 n=0 n=0 n=4
High risk, Healthy adults, Healthy adults, Healthy adults, General
population,
any sampling self-selected self-selected randomly selected  randomly selected
method
-IVDUs -Blood donors -Health check-up -Health care workers
patients
-HIvV -Screening -Pregnant women

-Surgical patients

-Soldiers

The follow ing countries had a representative national survey study with sampling in multiple regions of the country:
Brazil, Cameroon, Egypt, France, Georgia, Indonesia, Iraqg, Libya, Mexico, Mongolia, Pakistan, Romania, Syria,
Turkey and United States. Other notew orthy countries w ere China, w hich conducted a nationw ide HBV survey and
the samples w ere later tested for HCV. Burundi conducted a nationw ide HIV survey and the samples w ere later
tested for HCV. Central African Republic also conducted a national survey but the results w ere provided in an
abstract only. Greece conducted a phone survey to estimate prevalence of HCV infection. Slovakia completed the
EPID study, but the results have not been published yet.

The quality score for expert consensus data is show nbelow. As described above, the default scorew as 1 unless
supportive data w as provided.

Expert Consensus

Quality Score (Scale 0-3)

Approv ed Countries

Estimated Countries

1 2 3
20 13 1
6 1 0

Total

34
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Appendix 5: Studies excluded

In total, 297 studies w ere scoredon a 1 (low est) to 3 (highest) quality scale. Some studies w ere scored multiple times
for various populations — (i.e. a study of pregnant women and children may be scored once for pregnant w omen and
once for children).

In countries with a national study- after identifying a national study within a country (US, France, Egypt, Pakistan,
Libya, Iraq), the search w as stopped to ease the scoring burden, (i.e. there may be hundreds of studies in the US that
report HCV prevalence in specific jurisdictions, but NHANES is widely recognized as the gold standard in the US).

In countries lacking data - an exhaustive search w as run but studies in special populations that are not representative
of the general population wereignored (i.e. blood donors, injection drug users, hemodialysis patients, etc).

160
140
0
§ 120
3 100
n
S 80
2 60
g 40
zZ
20
0
1 (Lowest Quality) 2 3 (Highest Quiality)
Score (1 -3)
B Total Sources Scored M Sources Excluded

Studies scoring a 3that were excluded, and the rationale for exclusion

Country Study Rationale

1. Argentina (53) More recent consensus statement suggests a different prevalence rate,
considering the results from this paper among others

2. Egypt (260) Reports the same data as the 2009 national study (261), whichw as usein
conjunction withthe 2015 national study (33)

3.  Germany (119) Considered but not independently included — age distribution show s no cases

under 40 years of age, w hich contradicts data from RKI, so this study w as taken
in_consideration w ith other data

4. Korea, (161) Considered but not independently included
Republic of
5.  Mongolia (181) Considered but not independently included
6. Morocco (185) More recent Ministry of Health Study available (182)
7. United States (221) Reports similar data as the study chosen (246)
8. United States (262) Reports similar data as the study chosen (246)
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Appendix 6: Description of the modified Delphi process used toreview national estimates of the prevalence
and incidence of HCV infection

Data Gathering

o
=
=
o
o
=
°
=
IS
0
o
=
=
1)
9]
=
>
Z
s
c
=
5]
@)

Follow-up Analyses

Activities

Identify country experts who are willing to collaborate

. Experts were identified through HCV-related scientific contributions, or through referralsand
recommendationsfrom leadingresearchers. Panelsconsisted of hepatologists, gastroenterologists,
virologists, infectiousdisease specialists, epidemiologists, health economists, health scientistsand Ministry
of Health representatives

Literature Search

. Reviewthe internal database for previously identified sources

Reviewonline sources(MOH, WHO, etc.)to capture non-indexed sources

Run a literature search from 2013 forward to identify recent publications

Summarize input dataavailable throughthe literature

Gatherempirical data fornew HCC cases, livertransplants(LT), percent of HCCand LT due to HCV, annual

newly diagnosed, annual treated, percent of infection due to transfusion and percent of infectionsthat are

among active PWID

. Build draft model based on published data or extrapolate inputsfrom countrieswith data when data are
missing (as a placeholder)

. Schedule meeting with experts

Expert Meeting 1 (2-3 hours)

. Provide a background on the project, model and methodology

. Reviewdata identified inPhase 1b and highlight gapsin data

. Request data in local non-indexedjournals, unpublished data and any other available data (e.g., hospital-
level data) that canbe used to fill the gaps

. Gain agreement on countriesthat can used asfor extrapolation whenno local data are available

Follow up with Experts Post Meeting 1

. Send minutesof the meeting and list of remaining action itemsto experts

. Follow up with expertsto collect missing dataand get copiesof publicationsin the local journals,
unpublished data, relevantPh.D. theses, government reportsand raw hospital or registry-level data

. Analyze raw data and send to expertsforapproval

Disease Burden Modelling

. Populatedisease burden model withinputsand calibrate modelto empirical data

Develop 2-3 scenariosto prepare formeeting 2, including a WHO target scenario (elimination by 2030)
Schedule second meeting

Develop a slide decksummarizing all inputsand associated datasources

Perform a final checkof the modelandslide deckand approve internally

Expert Meeting 2 (2-3 hours)

. Review all inputsaswell asdata provided by expertssince meeting 1 and resultsof analysesof any raw
data provided

. Gain agreement on allinputsto be used in the model

. Update the model using any updatedinputs

. Run scenarios requested by experts(e.g., slowincrease in the number of treated patients, disease control,
WHO target) and reviewresultsand insights

. Aaree on final strategiesthat wouldbe considered aspart of a national strateqy

Follow -up Analyses

. Update model asnecessary and send results to experts

. Provide support to addressfollow-up questions

. Lock down inputsand outputsasapproved

. Run additional scenariosto support the developmentof a national strategy (e.g., economic impact, birth
cohort screening and sourcesof transmission)

. Report results to PolarisObservatory

. Update analysisasnew information becomesavailable (e.g., new national studies, updated treatment data)
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Appendix 7: Flow of the Markovmodelused to estimate the prevalence of HCV infection in 2015 in each country.

New HCV Spontaneously
Infection Cured

v

FO- New Cases Comp Cirrhosis
(NC) F1(NC) F2 (NC) F3(NC) (NC)
v v v v v
FO - Total Cases Comp Cirrhosis
{ (TC) { F1(TC) { F2(TC) { F3(TC) { (TC)

| | | | |
l Il *

Background
Decompensated Hepatocellular Mortality +
Cirrhosis (NC) Carcinoma (NC) Cured
y K .
Decompensated Hepatocellular
Cirrhosis (TC) Carcinoma (TC)

y A 4

. . ) f Liver Related
—[ Liver Trans (TC) H Liver Trans (NC) J rL Mortality 1
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