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Executive Summary
The Issue

The Canadian Task Force on Preventive Health Care (CTFPHC) requested
a systematic review on screening for hepatitis C to help inform their
recommendations. This systematic review will be used along with other
resources to develop the CTFPHC recommendations on screening for
hepatitis c.' The scope of this review was developed with the CTFPHC.
This report should not be interpreted as a stand-alone document, and
readers are encouraged to consult the CTFPHC'’s full guideline document.?

Objectives

The objectives are: (1) to assess the published research evidence on the
clinical effectiveness, harms, cost-effectiveness, and associated patients’
preferences and values of screening for hepatitis C virus (HCV) infection in
asymptomatic, non-pregnant, treatment-naive adults; and (2) to assess the
published research evidence on the ability of available antibody (Ab) and
antigen (Ag) screening tests to identify people in the general population with
chronic HCV infection.

Methods
Literature Search Strategy

The literature search was performed by an information specialist using a
peer-reviewed search strategy according to the PRESS checklist. Published
literature was identified by searching the following bibliographic databases
MEDLINE (1946-) with in-process records and daily updates via Ovid;
Embase (1974-) via Ovid; the Cochrane Library via Wiley; and PubMed.
The search strategy consisted of both controlled vocabulary, such as the
National Library of Medicine’s MeSH (Medical Subject Headings), and
keywords. To address the research question related to clinical effectiveness,
three separate searches were performed. A broad search for the concept of
screening in hepatitis C was performed, and methodological filters were
applied to limit the study types to health technology assessments,
systematic reviews, meta-analyses, randomized controlled trials (RCTs),
and controlled clinical trials. To address the specific concepts of risk- and
prevalence-based screening programs, no methodological filters were
applied to the search to limit retrieval by study type. To address the research
question related to frequency of harms, methodological filters were applied
to limit retrieval to safety data. To address the research question related to
cost-effectiveness, methodological filters were applied to limit retrieval to
economic studies. To address the research question related to people’s
perspectives and values, methodological filters were applied to limit the
study types to health technology assessments, systematic reviews, meta-
analyses, RCTs, and non-randomized studies. For all research questions
other than clinical validity, retrieval was limited to the human population,
English- and French-language documents, with publication dates beginning
January 2000. To address the research question on clinical validity,
methodological filters were applied to limit the study types to health
technology assessments, systematic reviews, meta-analyses, RCTs, and
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non-randomized studies. For this research question, retrieval was limited to
the human population, English- and French-language documents, and
results were not limited by publication date. Conference abstracts were
excluded from the search results. Bi-weekly database alerts were
established to update the searches until the publication of the final report.

Grey literature (literature that is not commercially published) was identified
by searching the Grey Matters checklist. Grey literature search updates
were performed in March, April, May, September, and October 2016, as well
as February 2017, which included websites of regulatory agencies, health
technology assessment agencies, clinical guideline repositories, and
professional associations. The searches were supplemented by reviewing
the bibliographies of key papers and through contacts with appropriate
content experts and industry.

Eligibility Criteria

Studies were considered for inclusion if results were reported for
asymptomatic, treatment-naive, non-pregnant adults who were at least 18-
years-old and had unknown liver enzyme values. For clinical effectiveness,
frequency of harms, cost-effectiveness, and patients’ preferences, the
intervention of interest was any HCV screening method, and the comparator
—if appropriate — was no screening. As recommended by the Grading of
Recommendations Assessment, Development and Evaluation (GRADE)
working group,® prior to the start of the review, outcomes of interest to be
assessed in this review for the questions on clinical effectiveness and harms
were selected and ranked for clinical importance by members of the
CTFPHC’s HCV working group and by a sample of 19 adults (including
people with and without HCV infection) who represented a cross-section of
the general population. For the question on the clinical validity of screening
with Ab and Ag tests to identify people with chronic HCV infection, screening
tests of interest included Ab tests (e.g., enzyme-linked immunoassay
[ELISA], chemiluminescent immunoassays [CLIA], chemiluminescent
microparticle immunoassays [CMIA], microparticle enzyme immunoassays
[MEIA]), and Ag tests (alone or combination Ab and Ag assays). The
diagnostic test for active HCV infection was any polymerase chain reaction
(PCR) test that gave a qualitative, dichotomous (positive or negative)
outcome. Outcomes of interest were the number or proportion of screening
test-positive and screening test-negative patients confirmed to have chronic
HCYV infection, or confirmed to be virus-free, by PCR.

Data Extraction

Two reviewers independently extracted data for the research questions on
frequency of harms, cost-effectiveness, and clinical validity of screening.
Disagreements were resolved through third-party consultation. For the
question on patient preferences and values, two reviewers independently
inductively coded and captured relevant result statements from each
included study. Subsequently, coding structures were compared and
discussed until a mutually agreed upon coding structure emerged. No
eligible studies were found on the clinical effectiveness of screening.
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Quality Assessment and Risk of Bias Assessment

Following data extraction, for the research questions on clinical
effectiveness, harms, and cost-effectiveness, two reviewers independently
assessed the quality of each selected study using an appropriate
assessment tool specific to the study design. For studies on patients’
preferences and values, and clinical validity of screening, one of two
reviewers assessed the quality of each study using standardized criteria,
depending on the study design. A second reviewer verified the
assessments.

Data Analysis

A narrative synthesis was conducted that involved presenting the results
from each included study alongside important study and patient
characteristics in narrative and table formats. For the question on the
preferences and values related to the decision to be screened for HCV, a
thematic analysis was conducted in two stages: coding, and development of
descriptive themes.

Assessment of the Overall Quality of Evidence

The quality of the body of evidence contributing to research questions 1, 2,
3, and 5 was assessed independently by two reviewers using GRADE
criteria, including evaluations of study design, risk of bias, indirectness,
inconsistency, imprecision, and publication bias. When there was a serious
or very serious concern with a criterion, the evidence was downgraded
accordingly by one or two levels. Disagreements between reviewers were
resolved through discussion or third-party consultation until consensus was
reached. The Confidence in the Evidence from Reviews of Qualitative
Research (CERQual) approach guided the evaluation of the body of
descriptive studies identified for patients’ preferences and values (Question
4). Four reviewers used the tool to develop a level of confidence in the
review findings, based on an evaluation of the four CERQual components
that include the methodological limitations, relevance, adequacy of data, and
coherence of the evidence contributing to the findings.

Results

A total of 12,786 records were identified through the initial database
searches. Six-hundred-and- seventy-six (676) of these articles were
selected for full-text evaluation. Of these, 40 were selected for inclusion in
the review, including one article identified through subsequent alerts. One
study each reported on outcomes relevant to frequency of harms, and cost-
effectiveness. Twelve studies reported on outcomes relevant to study
participants’ preferences and values, while 26 studies evaluated the clinical
validity of Ab and Ag screening tests. No evidence was found on the clinical
effectiveness of screening that matched the study inclusion criteria.

Clinical effectiveness

No studies that met the selection criteria were identified.

CADTH HEALTH TECHNOLOGY ASSESSMENT Screening for Hepatitis C Virus
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Frequency of harms

One non-comparative, retrospective database review” published in the US in
2008 met the inclusion criteria for the review on frequency of harms. Among
681 anti-HCV-positive patients seen at a Veterans Affairs Medical Center in
the US, one out of 520 HCV ribonucleic acid (RNA)-positive patients was
hospitalized for pain control following a liver biopsy. Pain was the only
reported harm within this study.

Cost-effectiveness

One cost-effectiveness analysis met the inclusion criteria for this review, and
it focused on developing an economic model to project the lifetime health
and economic effects of three “screen-and-treat” strategies compared with
no screening, in a Canadian context. The screening scenario considered for
all strategies was one-time Ab screening offered during a visit to a primary
care physician for an unrelated purpose; Ab-positive individuals were
followed up with an HCV-RNA test to confirm active infection. Individuals
positive on both the Ab and RNA tests were assumed to be referred for
treatment, as appropriate, according to Canadian guidelines. For individuals
25 to 64 years of age and living in Canada, screen-and-treat resulted in
incremental cost-effectiveness ratios (ICERs) ranging from $34,783 per
quality-adjusted life-year (QALY) to $42,398/QALY, when compared with no
screening. For individuals 45 to 64 years of age, screen-and-treat resulted in
ICERs ranging from $34,359/QALY to $44,034/QALY. One-way sensitivity
analyses suggest the model was robust to screening acceptance rates and
cost of screening.

People’s preferences and values

Twelve studies provided evidence related to participants’ preferences and
values regarding the decision to be screened for HCV. The results of these
studies revealed that people make decisions about screening while
considering their immediate context, and the perceived consequences and
implications of a positive test result, including the availability and
effectiveness of HCV treatment and concerns about passing on an HCV
infection. Furthermore, these decisions are made in various psychological
contexts and based on various levels of knowledge about screening and
HCV in general. Regarding the implementation of their decision to screen,
people generally expressed a desire for confidential and convenient testing
in a comfortable environment, and preferred screening situations in which
they could appropriately receive sufficient information about HCV and the
test, and obtain results quickly. Some issues differed among subsets of the
general population, such as concerns about stigma and access to health
care among people who inject drugs (PWID) and inmates. Special
consideration may be required for these groups.

Clinical validity of general population screening with Ab and Ag
tests

Twenty-six studies were included for the research question on the clinical
validity of screening with Ab or Ag tests. Overall, there was a wide range in
the proportion of HCV Ab-positive (Ab+) or Ag-positive (Ag+) patients with
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active HCV infection (Ab+RNA+ and Ag+RNA+), reported across studies,
from 0% to 89.7% with the Ab tests and 0% to 100% with the Ag tests,
because of differences in test performance, the underlying HCV prevalence
in the source populations, or other sources of population variation between
studies. Based on results reported by studies conducted in a general
population with a large sample size (n > 1,000), Ab tests appear to be
moderately good at identifying individuals with active HCV infection, or HCV
viremia, as the proportion of Ab-positive individuals with HCV viremia ranged
from 71.0% to 87.5% in these studies.

Overall Quality of the Evidence

There were no data available to apply GRADE for clinical effectiveness.
GRADE was planned but ultimately not used to assess confidence in the
findings for frequency of harms, as the evidence came from a single non-
comparative study that did not provide an estimate of effect of HCV
screening relative to a comparator. GRADE was likewise not used to assess
confidence in findings for cost-effectiveness, as the methods for the
assessment of evidence derived from cost-effectiveness analysis studies
have not yet been established.

A total of five main findings related to participant preferences and values
related to HCV screening were evaluated with CERQual. The level of
confidence was graded as moderate for the three main findings pertaining to
the first descriptive theme: regarding knowledge of HCV and HCV status,
implications for management of HCV, and the influence of interpersonal and
psychological contexts on the decision to screen. The two main findings
related to the second descriptive theme — preferences around
implementation and populations with unique barriers to screening — were
judged to be findings with low confidence. Overall, assessments of each
finding were affected by concerns related to the risk of selection and social
desirability biases, insufficient reporting, the relevance of the included study
populations and settings, and richness of the data.

The evidence on clinical validity of screening with Ab and Ag tests started
out graded as high based on study design. Through an assessment of study
design, risk of bias, indirectness, inconsistency, imprecision, and publication
bias, the quality of evidence was downgraded. The GRADE of the evidence
on each of the clinical validity outcomes was finally assessed as low.

Conclusions

There is a paucity of clinical trial data regarding the clinical effectiveness and
harms of screening compared with no screening; however, that does not
necessarily suggest that screening would not be effective in clinical practice.
The potential benefits of screening would be closely associated with the
underlying prevalence of chronic HCV infection in the screened population
and the availability of early treatment for asymptomatic individuals with HCV
infection identified by a screening program. With respect to patient
preferences and experiences, policy-makers should be aware that
individuals make decisions about screening that appear reasonable and
feasible within their own life situations, psychological context, and unique
knowledge about screening and HCV in general. Individuals also hold
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preferences and face barriers regarding the implementation of the decision
to screen. Some experiences and views about HCV screening were specific
to certain high-risk groups, such as PWID and inmates, which may present
important considerations for the implementation of screening programs for
these groups. A large range was observed for the proportion of patients who
tested positive on both an Ab or Ag test and a PCR test. Based on results
reported by studies conducted in a general population with a large sample
size (n > 1,000), Ab tests may be acceptable as a first step in a screening
pathway. These tests are sufficiently able to identify individuals with active
HCYV infection, indicated by the presence of viral RNA in blood samples
(HCV viremia), as the proportion of Ab-positive individuals with HCV viremia
ranged from 71.0% to 87.5% in these studies. The uncertainty introduced by
the heterogeneity between study interventions and source populations, as
well as the low quality of evidence contributing to each outcome for this
review question, precludes clear conclusions about the clinical validity of a
particular Ab or Ag test in a screening pathway.
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Introduction

Hepatitis C Virus

Hepatitis C virus (HCV) is a single-stranded Flaviviridae ribonucleic acid
(RNA) virus that may cause acute or chronic infection in humans.
Worldwide, it is estimated that 130 to 150 million individuals live with a
chronic HCV infection® and up to 700,000 deaths occur each year as a result
of hepatitis C—related liver diseases.® In 2011, an estimated 220,697
Canadians were living with chronic HCV infection, representing a prevalence
of 0.64%." Of those living with HCV, it is estimated that as many as 70% are
unaware of their condition.”"" Prevalence of HCV infection varies among
subpopulations based on age and sex.”'? Based on HCV prevalence
estimates calculated for Canada over a 20-year span, the prevalence of
chronic HCV infection is highest in the birth cohort 1955 to 1959 (1.5%),
followed by the birth cohorts 1950 to 1954 (1.25%), 1960 to 1964 (1.2%),
1965 to 1969 (1.1%) and 1970 to 1974 (0.8%).”

HCYV is transmitted primarily through injection or infusion of contaminated
blood or blood products. lllicit drug users, inmates, and persons with HIV are
associated with a higher-than-average transmission risk," as transmission
may occur through the use of contaminated drug paraphernalia, unregulated
tattooing and piercing, and blood transfusion with blood that was
insufficiently screened for HCV (e.g., blood transfusion performed prior to
1992 in Canada). The risk of transmission during sexual activity is reported
to be low, except among HIV-infected men who have sex with men or when
there are existing tissue abrasions.™ Similarly, in pregnant women, the risk
of transmission from mother to infant is generally reported to be low, except
in the presence of HIV."®

Acute HCV infection may be accompanied by fatigue, myalgia, low-grade
fever, jaundice, maculopapular rash, and arthralgia, among other
conditions.™® In 15% to 50% of patients, acute HCV infection spontaneously
clears without treatment,g’16 whereas in the remainder of patients, the
infection becomes chronic. The progression of HCV infection varies, with
some patients experiencing mild liver disease, while in others inflammation
and fibrosis may lead to advanced liver damage (cirrhosis), hepatocellular
carcinoma (liver cancer), liver failure, or death.®'"" Chronic infection is also
associated with a number of extra-hepatic complications including
cryoglobulinemic vasculitis, type 2 diabetes mellitus, non-Hodgkin
lymphoma, and others, which may contribute to morbidity and mortality.20

Screening, Diagnosis, and Treatment

Screening to identify people with chronic HCV infection typically starts with
the use of an enzyme immunoassay (EIA) to detect anti-HCV antibodies
(Abs) in the blood. There are a variety of ElAs that can be used for HCV
screening, including enzyme-linked immunosorbent assays (ELISAs),
chemiluminescent immunoassays (CLIAs), chemiluminescent microparticle
immunoassays (CMIAs), and microparticle enzyme immunoassays (MEIAs).
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Patients may be considered positive for anti-HCV Abs (Ab+) when their
blood samples are reactive with repeat testing on the EIA, or when the
presence of Abs has been confirmed by a supplementary Ab test such as an
immunoblot or another EIA. However, the presence of Abs (anti-HCV Ab+)
indicates exposure to HCV but does not necessarily indicate current or
active HCV infection; it may reflect past disease in patients who have
spontaneously cleared the infection without treatment or in individuals who
have been successfully treated and cured of their infection.”*?'
Furthermore, the production of anti-HCV Ab may be delayed by up to 12
weeks following initial infection (known as the “window period”), leading to
patients with early acute-stage infection or those who are
immunosuppressed being missed by anti-HCV Ab screening conducted
during this period before seroconversion.'” In other words, while the test
may accurately provide an Ab- result, it does not necessarily mean that the
person is not infected with HCV, only that the individual did not have anti-
HCV Ab in the blood at the time of screening.

Active HCV infection is indicated by the presence of viral RNA in the blood,
or viremia. As Ab tests detect anti-HCV Abs and do not directly measure
viremia, positive HCV EIA test results currently require confirmation of
viremia with a nucleic acid amplification test such as the qualitative or
quantitative polymerase chain reaction (PCR) test to detect viral RNA."
Diagnosis with nucleic acid amplification tests like the PCR test to detect
viral RNA is considered definitive; qualitative HCV PCR tests have a
reported sensitivity to detect fewer than 50 viral copies per millilitre, and an
estimated specificity of over 99.5%.% More recent quantitative real-time
PCR-based assays have a sensitivity down to approximately 5 IlU/mL to 15
IU/mL, with similarly high specificity.®

HCV antigen (Ag) can be detected in the blood before the production of anti-
HCV Abs;** therefore, HCV Ag tests may address the issue of potentially
missing cases in the window period. Ag tests may also be introduced as an
intermediate test in the screening pathway, with the intent of narrowing the
group of Ab+ individuals to receive confirmatory PCR testing to those with
evidence of current infection. Unlike Ab tests, Ag tests directly measure a
component of the virus and as such indicate active infection; however, Ag
tests 213ave been shown to be less sensitive than PCR tests in detecting viral
RNA.

The clinical value of a screening test is the ability of a positive test result to
properly identify those with active infection, and for a negative test result to
correspond to those without active infection. Despite the fact that the
presence of anti-HCV Abs does not always indicate active infection in an
individual, the value of Ab tests as screening tests for HCV will nevertheless
be related to how well those test results correspond with the results of tests
(e.g., PCR) that diagnose active HCV infection. Using a PCR test for viral
RNA as the sole testing strategy would not be practical because of cost
considerations, as well as the risk of false-positive tests due to cross-
contamination, which is always a concern in studies using high-volume PCR
approaches.25 The clinical value of a test is distinct from the concept of
analytic validity, which is a measure of how well a test detects the signal it
was designed to detect — such as the ability of an Ab test to provide a
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positive result when Abs are present (analytic sensitivity) and to provide a
negative result when Abs are absent (analytic specificity). Third-generation
ElAs are commonly used as the initial test in the HCV screening pathway
because they have a high sensitivity for the detection of anti-HCV Abs.?
Analytic sensitivity and specificity are inherent properties of the test,
whereas clinical validity will be affected by a number of factors, including the
prevalence of HCV in the population; the likelihood that a positive anti-HCV
Ab test result will indicate the presence of viremia is higher when there are
many people in the population who have active HCV infection, and the
likelihood that a negative anti-HCV Ab test result will indicate the absence of
viremia is higher when few people in the population are infected with HCV.
Appropriate detection of people with chronic HCV infection is critical to
identifying those in need of treatment.

Treatment for HCV infection has continued to evolve, with regimens moving
away from interferon-alpha- and ribavirin-focused therapy to interferon-free
therapy. There are six major genotypes of HCV, labelled 1 through 6, with
genotype 1 being the most common in Canada."®? Since 2011, genotype-
specific treatment in Canada has included direct-acting antiviral agents
(DAA), initially combined with pegylated interferon and ribavirin and more
recently in interferon-free oral combinations.?”?® These DAAs have
demonstrated superior efficacy (as measured by sustained viralogical
response [SVR]) and are associated with fewer adverse events than
pegylated interferon and ribavirin.?® SVR is a durable end point, with late
relapse of infection occurring in less than 1% of individuals.*® SVR before
cirrhosis has developed can be considered a true cure of infection, with no
liver-related sequelae and similar survival to an age- and sex-matched
uninfected population.31 SVR in those with cirrhosis is associated with
improved quality of life, as well as reduced risk of liver cancer and reduced
liver-related and all-cause mor‘[ality.32 SVR does not prevent reinfection in
those who are re-exposed to the virus.**3* DAA regimens are more
expensive per course of therapy than previous treatments.*® As more people
are screened and treated, there is an increased chance of cure but at a
higher cost related to the increased cost of treatment.

Advances in treatment options have motivated the development or
redevelopment of screening guidelines internationally. In 2012, the US
Centers for Disease Control and Prevention (CDC) published guidelines
recommending one-time screening for adults born between 1945 and 1965
(i.e., baby boomers).* The CDC also recommends ongoing screening for
persons with recognized exposure (such as children born to HCV-positive
women) or at continued risk for contracting HCV (such as people who inject
drugs [PWID]). In June 2013, the U.S. Preventive Services Task Force
(USPSTF) updated its 2004 guidelines on HCV screening and now
recommends one-time screening for asymptomatic adults either born
between 1945 and 1965 or who are at high risk for infection.”” The USPSTF
recommendations were based on a 2012 systematic review on screening for
HCV infection in asymptomatic adults without known liver enzyme
abnormalities.® Most recently, the World Health Organization, or WHO,
published guidelines recommending HCV serology testing for individuals
from populations with high HCV seroprevalence and for those who have a
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history of HCV risk exposure/behaviour.?’g Special attention to subgroups of
the population is warranted given that anti-HCV prevalence is associated
with age, country of origin, history of injection drug use, homelessness,
incarceration, and residence in long-term health care facilities, as reported
by the Public Health Agency of Canada (PHAC).7

Regarding evidence for screening specific to the Canadian context, the
University of Calgary recently released a health technology assessment on
HCV screening in Alberta, Canada.”’ The assessment revealed that while
key informants generally saw the value of implementing a screening
program, there was no consensus on which cohort or cohorts should be
prioritized for screening. Access to subsequent treatment was seen as a
necessary condition before implementing a screening program. An analysis
of the cost-effectiveness of birth cohort (1950 to 1970) screening in Alberta
showed that all evaluated combination screening and treatment strategies
were cost-effective at a willingness-to-pay threshold of $50,000 per QALY. A
budget impact analysis with a time horizon of one year evaluated the costs
of screen-and-treat programs for a variety of populations, and determined
that they would be the least expensive in pregnant individuals and the most
expensive in the general population. Costs would become increasingly
expensive as the screening population changed from pregnant individuals to
other populations in the following order: inmates, PWID, immigrants,
Indigenous populations, the 1950 to 1970 birth cohort, and the general
population.
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Objectives

The objectives of this systematic review are (1) to assess the published
research evidence on the clinical effectiveness, harms, cost-effectiveness,
and associated patients’ preferences and values of screening for HCV
infection in asymptomatic, non-pregnant, treatment-naive adults, and (2) to
assess the ability of available antibody and antigen screening tests to
identify people in the general population with chronic HCV infection.

Research Questions

Question 1: What is the clinical effectiveness of screening for hepatitis C
virus (HCV) infection in asymptomatic, non-pregnant, treatment-naive adults
with unknown liver enzyme values?

Question 2: What is the frequency of harms associated with screening for
HCYV infection in asymptomatic, non-pregnant, treatment-naive adults with
unknown liver enzyme values?

Question 3: What is the cost-effectiveness of screening for HCV infection in
asymptomatic, non-pregnant, treatment-naive adults with unknown liver
enzyme values in Canada?

Question 4: What are patients’ preferences and values regarding screening
for HCV infection in asymptomatic, non-pregnant, treatment-naive adults
with unknown liver enzyme values?

Question 5a: What is the clinical validity of anti-HCV antibody testing for
general population screening to detect adults with chronic hepatitis C?

¢ Alone
¢ In combination with secondary Ab or Ag tests

Question 5b: What is the clinical validity of HCV antigen testing for general
population screening to detect adults with chronic hepatitis C?

e Alone

¢ In dual antibody-antigen tests
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Methods

Literature search strategy

The literature search was performed by an information specialist using a
peer-reviewed search strategy according to the PRESS checklist. The
search strategy described here applies to all research questions.

Published literature was identified by searching the following bibliographic
databases: MEDLINE (1946-) with in-process records and daily updates via
Ovid; Embase (1974-) via Ovid; the Cochrane Library via Wiley; and
PubMed. The search strategy consisted of both controlled vocabulary, such
as the National Library of Medicine’s MeSH (Medical Subject Headings), and
keywords. To address research question 1, three separate searches were
performed. A broad search for the concept of screening for hepatitis C was
performed, and methodological filters were applied to limit the study types to
health technology assessments, systematic reviews, meta-analyses,
randomized controlled trials (RCTs) and controlled clinical trials. To address
the specific concepts of risk and prevalence-based screening programs, no
methodological filters were applied to the search to limit retrieval by study
type. To address research question 2, methodological filters were applied to
limit retrieval to safety data. To address research question 3, methodological
filters were applied to limit retrieval to economic studies. To address
research question 4, methodological filters were applied to limit the study
types to health technology assessments, systematic reviews, meta-
analyses, randomized controlled trials and non-randomized studies. For
research questions 1, 2, 3, and 4, retrieval was limited to the human
population, English- and French-language documents with publication dates
beginning January 2000. To address research question 5, methodological
filters were applied to limit the study types to health technology
assessments, systematic reviews, meta-analyses, RCTs, and non-
randomized studies. For research question 5, retrieval was limited to the
human population, English- and French-language documents, and results
were not limited by publication date. Conference abstracts were excluded
from the search results. Bi-weekly database alerts were established to
update the searches until February 19, 2017. See Appendix 1 for the
detailed search strategy.

Grey literature (literature that is not commercially published) was identified
by searching the Grey Matters checklist. Grey literature search updates
were performed in March, April, May, and September 2016, which includes
websites of regulatory agencies, health technology assessment agencies,
clinical guideline repositories, and professional associations. The searches
were supplemented by reviewing the bibliographies of key papers and
through contacts with appropriate content experts and industry.

Selection criteria and method

Studies suitable for inclusion were selected from those identified through the
literature search using the criteria listed in Table 1 and Table 2.
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Selection method

Four reviewers, in sets of two, independently screened titles and abstracts
from the literature search and selected articles that warranted further
evaluation. Full texts of potentially relevant articles identified through the
initial screen were retrieved and independently assessed by two reviewers
for possible inclusion based on the predetermined selection criteria outlined
in Table 1 and Table 2. The reviewers made use of the screening checklist
found in APPENDIX 2 and compared their lists of included and excluded
studies. Disagreements were resolved through discussion or third-party
consultation.

Inclusion criteria

The inclusion criteria were unique to each question. The inclusion criteria for
the research questions on the clinical effectiveness of screening (Q1),
frequency of screening harms (Q2), cost-effectiveness of screening (Q3),
and people’s preferences and values related to screening (Q4) are
presented in Table 1. The inclusion criteria for the research question on the
clinical validity of general population screening with Ab and Ag tests (Q5)
are presented in Table 2. With respect to study populations, studies that
reported enrolling mixed categories of participants were included if they
separately reported results for participants that met the inclusion criteria, or if
at least 80% of the study population met the inclusion criteria. Studies that
enrolled participants from the general population (including blood donors)
without providing details on age, pregnancy status, symptoms, or treatment
history were assumed to meet the population inclusion criteria.

As recommended by the GRADE Working Group,® prior to the start of the
review, outcomes of interest to be assessed in this review for the research
questions on clinical effectiveness (Q1) and harms of screening (Q2) were
selected and ranked for clinical importance by members of the Canadian
Task Force on Preventive Health Care’s (CTFPHC’s) HCV working group
and by a sample of 19 adults (including people with and without HCV
infection) who represented a cross-section of the general population; the
number of adults with confirmed HCV infection was not reported.41 The input
from the general population sample was gathered by an independent
research group with expertise in knowledge translation at St. Michael’s
Hospital, Toronto, Ontario. All outcomes for Q1 and Q2 were ranked as
critical (scores 7 to 9) or important (scores 4 to 6) by at least one of the
groups.

For the purposes of this review, the “willingness to be screened” outcome for
Q4 is reported as the number or proportion of people who did or would
hypothetically accept screening for HCV, when offered. This outcome does
not necessarily represent the number or proportion of participants who
actually underwent screening in the context of the study or otherwise. It also
does not include reporting of the reasoning behind the acceptance or
rejection of the offer of screening, as this is captured by the “factors
considered in the decision to be screened for HCV” outcome.
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Exclusion criteria

Duplicate publications, companion reports, narrative reviews, case series,
case reports, conference abstracts, and editorials were excluded from the
responses to all questions. Studies that enrolled mixed categories of
participants were excluded if less than 80% of the study population met the
inclusion criteria and results were not reported separately for patients who
met the inclusion criteria.

For people’s preferences related to HCV screening (Q4), studies that
reported rates of screening uptake alone, without collecting data from
participants directly regarding an offer of HCV screening during the conduct
of the study, were excluded from the analysis.

For the question on the clinical validity of general population screening with
Ab and Ag tests (Q5), studies were excluded if patient selection was based
on known HCV status, increased risk of HCV, or on the basis of a clinical
condition that may be associated with chronic HCV infection or that may
impact a patient’s result on an Ab or Ag test (e.g., patients with
hematological malignancies, autoimmune disorders, etc.). Birth-cohort
studies that limited inclusion to individuals born from 1945 to 1965 were
excluded. While this group represents a subset of the general population,
this birth cohort is known to be a high HCV prevalence group for whom
screening is recommended in relevant guidelines produced by the cbc*®?
and the USPSTF.*’ Studies conducted in “high prevalence countries”
(defined as seroprevalence greater than 3.5% based on the CDC
classification of HCV prevalence levels****) according to the seroprevalence
value reported for each country by Gower et al.*® were excluded, as the
outcomes for this question (number or proportion of patients who are
Ab+RNA+, Ab—RNA+, Ab+RNA—, Ab—RNA-) are affected by population
prevalence. Evidence for these outcomes from high HCV prevalence
countries is therefore unlikely to be applicable in a Canadian context, where
the adult anti-HCV seroprevalence is approximately 1.1 %.%° Studies were
also excluded for Q5 if the evaluated interventions were first- or second-
generation ElAs. For included studies in which multiple generations of EIAs
were assessed, only data pertaining to third- or fourth-generation EIAs were
extracted. Studies were excluded if a subset of positive samples or a subset
of negative samples from the antibody or antigen testing stage, and not the
entire set of samples or patients at enroliment, progressed to the PCR
testing stage.
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Table 1: Study Eligibility Criteria for Clinical Effectiveness, Harms, Cost-
Effectiveness, and People’s Preferences Research Questions
Harms (Q2)

Clinical Effectiveness
(Q1)

values

Cost-Effectiveness (Q3)

People’s Preferences
(Q4)

Population: Asymptomatic, non-pregnant, treatment-naive adults 18-years-old or older, with unknown liver enzyme

Exclusions: Post-transplant patients, patients with HIV, hemodialysis patients, patients with occupational exposure

Intervention: Any screening method for HCV infection

Comparator: No screening®

Outcomes: Long-term
outcomes: Mortality due
to HCV infection,
morbidity (including
compensated or
decompensated cirrhosis)
due to HCV infection,
HCC, liver
transplantation, or quality
of life.

Intermediate outcomes:
HCV transmission,
virologic response,
behavioural changes to
improve health outcomes,
or histological changes.

Outcomes: Over-
diagnosis, over-treatment,
false-positives, false-
negatives, harms of follow-
up tests (including biopsy),
abuse or violence, or
anxiety.b

Outcomes: Cost-
effectiveness analysis
outcomes (e.g., ICER, ICUR,
CBR) or budget impact
analysis outcomes.

Outcomes: Willingness
to be screened and
factors considered in
decisions to be screened.

Country setting (cost-effectiveness): Canada

Settings: Care settings: Primary care or other settings generalizable to primary care; other settings in which
screening is commonly performed (e.g., emergency department, urgent care units)

Study Designs: RCTs,
non-randomized studies
with a comparator group,
or disease-progression
modelling studies®

Study Designs: RCTs,
non-randomized studies
with or without a
comparator group, or
disease-progression
modelling studies

Study Designs: RCTs,
economic evaluations, and
economic modelling studies

Study Designs:
Descriptive studies
(surveys, qualitative) and
mixed-methods studies

Languages: English and French

Search Time Frame: January 2000 to March 2016

CBR = cost-benefit ratio; HCC = hepatocellular carcinoma; HCV = hepatitis C virus; ICER = incremental cost-effectiveness ratio; ICUR = incremental
cost-utility ratio; RCTs = randomized controlled trials.
@ Descriptive studies, mixed-methods studies, and observational studies without a comparator group were exempt from this requirement.

® Data relevant to change in insurance premiums, labelling, or partner discord, if located within the planned search, were included in this review. It is
possible that research into the impact of HCV screening on these outcomes is published in databases not included in the search strategy.

° Disease-progression modelling studies for Q1 and Q2 were defined as studies with a stand-alone disease-progression model, developed independently
of an economic model or cost-effectiveness analysis. Economic modelling studies were included for Q3.

CADTH HEALTH TECHNOLOGY ASSESSMENT Screening for Hepatitis C Virus

22



CADTH

Table 2: Study Eligibility Criteria for Clinical Validity of General Population
Screening With Ab and Ag tests (Q5)

Inclusion Criteria (Q5)

Population

General population adults (asymptomatic, non-pregnant individuals 18-years-old or

older, with unknown HCV status and unknown or normal liver enzyme values)®
Exclusions:

Individuals from high-risk groups (e.g., HIV-positive patients, PWID, patients with
occupational exposure, inmates, post- transplant patients, hemodialysis patients, patients
who received a blood transfusion prior to 1992, ® and clients of sex workers);

Individuals from high-prevalence groups (e.g., 1945 to 1965 birth cohort, individuals
living in or who have emigrated from a high-prevalence country®)

Screening Test

Qb5a: Anti-HCV Ab assays (e.g., ELISA, CMIA, CLIA, EIA, MEIA) alone or in combination
with secondary Ab or Ag testing, with or without supplemental or confirmatory tests (e.g.,
immunoblot®)

Q5b: HCV Ag assays or combination HCV Ag-Ab assays, with or without supplemental
or confirmatory tests (e.g., immunoblot®)

Exclusions:

Anti-HCV rapid tests

Diagnostic Test

Dichotomous (positive-negative) PCR test to detect HCV-RNA

Outcomes

Qba:

Proportion or number of patients who are Ab-positive and RNA-positive (Ab+RNA+);
Proportion or number of patients who are Ab-negative and RNA-negative
(Ab—RNA-);

Proportion or number of patients who are Ab-positive and RNA-negative (Ab+RNA-);
Proportion or number of patients who are Ab-negative and RNA-positive
(Ab—RNA+)

Q5b:

Proportion or number of patients who are Ag-positive and RNA-positive (Ag+RNA+);
Proportion or number of patients who are Ag-negative and RNA-negative
(Ag-RNA-);

Proportion or number of patients who are Ag-positive and RNA-negative
(Ag+RNA-);

Proportion or number of patients who are Ag-negative and RNA-positive
(Ag—RNA+)

Settings

Care settings: Primary care or other settings generalizable to primary care; other settings
in which screening is commonly performed (for example, emergency department, urgent
care units), as well as laboratory and office-based settings

Country settings: Low-to-moderate HCV prevalence countries®

Study Designs

Cross-sectional

Languages

English and French

Search Time Frame

Until June 2016

Ab = antibody; Ag = antigen; CLIA = chemiluminescent immunoassay; CMIA = chemiluminescent microparticle immunoassay; EIA = enzyme
immunoassay; ELISA = enzyme-linked immunosorbent assay; HCV = hepatitis C virus; MEIA = microparticle enzyme immunoassay; PCR = polymerase
chaln reaction; PWID = people who inject drugs; RNA = ribonucleic acid.

Blood donors were assumed to be representative of the general population.

b

c

Or prior to whatever year was specified in the publication as the start date of blood screening for HCV in that particular region.
“High-prevalence” was defined as HCV seroprevalence of higher than 3.5%, “low-to-moderate HCV prevalence” was deflned as HCV seroprevalence

of 3.5% or lower.* Countries with an HCV seroprevalence point estimate higher than 3.5%, as reported by Gower et al.,*® were classified as high-
prevalence countries; studies of people living in or emigrating from these countries were excluded.

Excluding recombinant immunoblot assay, or RIBA.

CADTH HEALTH TECHNOLOGY ASSESSMENT Screening for Hepatitis C Virus

23



CADTH

Data extraction

Data were extracted from each study on the inclusion list that were relevant
to the outcomes predefined in the protocol, and entered into standardized
tables as found in Appendix 3. Data from figures were not used if the data
points were not explicitly labelled. For all studies, descriptive data were also
extracted, including information on authors, design of the study, year of
publication, country, care setting, participant characteristics, description of
the intervention, description of comparators (if appropriate), conflicts of
interest, and financial sponsorship. Aditionally, for Q3, descriptive data
included perspective of the analysis, sources of utilities, main assumptions,
and planned sensitivity analyses. The reviewers did not have reason to
contact authors to request missing information, clarify issues, or verify
extracted data.

No eligible studies were identified for Q1, and therefore no relevant outcome
data were extracted. For Q2 and Q3, two reviewers independently extracted
descriptive and outcome data from each included study.

For Q4, two reviewers independently inductively coded and captured
statements from the results section from each included article that were
relevant to the research question for subsequent analysis using NVivo
qualitative data analysis software (QSR International Pty Ltd., Version 11,
2015).%° For further details, refer to the Data analysis methods section that
follows. Prior to coding, each result statement was assessed to ensure it
was differentiated from raw data, methods, external data, and researchers’
conclusions and implications; result statements meeting these criteria were
coded.”” Variables statistically associated with the uptake of screening (e.g.,
age, sex) were not extracted from included studies because these data are
not directly related to participant willingness to be screened, and are
therefore outside the scope of this review.

For Q5, one reviewer extracted descriptive and outcome data and the other
verified the accuracy of data extraction.

The reviewers met frequently throughout the process to discuss
discrepancies. Disagreements were resolved through discussion or third-
party consultation.

Quality or Risk of Bias assessment

Following data extraction, an assessment of the quality of each selected
study was made using an appropriate assessment tool specific to the study
design. For Q2 and Q3, two reviewers independently assessed study
quality. For Q4 and Q5, one reviewer assessed the quality of each study and
a second reviewer verified the assessments. A Cochrane Risk of Bias
Assessment Tool for Non-Randomized Studies of Interventions*® guided
comments on the quality of the study that was deemed eligible to answer
Q2, and the Drummond checklist*® was applied to the cost-effectiveness
study (Q3). For Q4, qualitative studies were assessed using criteria outlined
in the Critical Appraisal Skills Programme checklist,” and survey studies
were assessed using standardized criteria including clarity and
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appropriateness of study methods, with particular attention paid to sampling
decisions, validity, and reliability of data collection methods, and the
comprehensiveness of reporting.®"*2. The QUADAS-2 tool® was applied to
critically appraise the studies on the clinical validity of general population
screening with Ab and Ag tests (Q5).

During deliberations, the reviewers documented information used to support
the quality judgments. Reviewers resolved disagreements in appraisals
through discussion or third-party consultation if consensus could not be
reached.

Data analysis methods

Frequency of harms, cost-effectiveness, and clinical validity of
screening with Ab and Ag tests

While a meta-analysis of outcome data was planned, it was not appropriate
given one study each met the criteria for the questions on frequency of
harms and cost-effectiveness. No studies were identified for the question on
clinical effectiveness. For the question on the clinical validity of screening
tests, meta-analysis was likewise planned but not conducted given the
observed clinical heterogeneity across included studies. For each research
question, a narrative synthesis was conducted that involved presenting the
results from each included study alongside important study and patient
characteristics believed to contribute to the observed heterogeneity in
narrative and table formats.

Patient preferences and values

For the question on the preferences and values related to the decision to be
screened for HCV, a thematic analysis was conducted. The analysis was
conducted in two stages: coding and development of descriptive themes.
The analysis was conducted using NVivo qualitative data analysis software
(QSR International Pty Ltd. Version 11, 2015).4

In the first coding stage, two reviewers independently reviewed the results
reported within the full-text articles, and assigned codes to concepts, ideas,
and categories relevant to the research question. Initial codes were applied
in the context of the outcomes (from the PICO) including people’s
willingness to be screened; factors considered in decisions to be screened;
barriers and facilitators to screening; and preferences, values, and attitudes
about screening. More codes were developed iteratively, as new concepts
emerged as the analysis progressed.

To begin coding, the first three study reports were coded independently by
the two reviewers. A team meeting was then held during which coding was
compared and discussed, with discrepancies resolved and corresponding
refinements made to the coding template. The next three reports were then
coded independently, with another team meeting to allow for comparison,
discussion, and refinements to the coding template. Given the high level of
agreement between the researchers in terms of coding at this point, the
remainder of the articles were coded by one reviewer and verified by the
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second reviewer. Regular discussions among the research team enabled
organization, code refinement, and reflection upon a wide range of
interpretations across the body of research identified. When all codes were
applied to the full sample of results, all of the text assigned to each code
was read independently by two reviewers to assess consistency in
interpretation and application, and to determine whether any additional
levels of coding were required. Refinements were made, as required, to the
coded text and definitions were developed for each code to reflect the data
captured within.

In the second stage of the analysis, the codes developed in the prior stage
were organized into related areas to construct “descriptive themes.” In this
process, four reviewers met to assess similarities and differences between
the codes, and grouped together all similar codes into unique themes. At this
stage, reviewers determined whether emergent themes were transferable
across different studies, and whether some apply to some populations but
not others. Once descriptive themes were identified, a draft summary of the
results across the studies organized by each theme was written by one
reviewer and subsequently reviewed by a second reviewer. The final version
was agreed upon by three descriptive review team members and reviewed
by a fourth. It represents a synthesis that closely reflects the original results
of the included studies, with minimal interpretation.

Assessment of the Overall Quality of the Evidence
Using GRADE and CERQual

No study met the inclusion criteria for Q1; therefore, a GRADE assessment
could not be made.** A GRADE assessment was planned to assess
confidence in the findings for Q2 but ultimately not conducted. According to
the GRADE handbook, “the [GRADE] system is designed for reviews and
guidelines that examine alternative management strategies or interventions,
which may include no intervention or current best management as well as
multiple comparisons.”55 The evidence on frequency of harms (Q2) came
from a single non-comparative study of the harms observed in a group of
patients who went through one-time screening for HCV. As the study did not
provide an estimate of effect of HCV screening relative to a comparator, the
reviewers did not apply GRADE. GRADE was likewise not used to assess
confidence in findings for Q3, as the methods for the assessment of
evidence derived from cost-effectiveness analysis studies have not yet been
established. According to the section 6.3.4.6 Economic Model of the GRADE
handbook, the GRADE working group does not recommend incorporating
cost-effectiveness models into evidence profiles given that economic models
include a number of assumptions and evidence from multiple sources of
varying quality.55

The Confidence in the Evidence from Reviews of Qualitative Research
(CERQual) approach56 (contained in the GRADE methodology tool box)
guided the evaluation of the body of descriptive studies identified for Q4 of
this review. The tool was used to develop a level of confidence in the review
findings, based on an evaluation of the four CERQual components that
include the methodological limitations, relevance, adequacy of data, and
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coherence of the evidence contributing to the findings. Findings were
assessed independently by one of two reviewers. Review authors were
aware of the interactions between the four components of CERQual and
gave equal weight to each component, while recognizing overlap between
them. The reviewers began with an assessment of methodological
limitations and then assessed the other three components in an iterative
fashion. Each review finding began with a high level of confidence, which
was reduced according to the severity of concerns about the evidence in any
of the four CERQual domains.

Four reviewers met to discuss the initial CERQual assessment of the
findings and come to consensus on the level of confidence. The reviewers
discussed the judgments and developed a clear description of the rationale
behind each assessment. Participation by multiple reviewers from different
disciplinary backgrounds, including reviewers with experience in primary
qualitative research and qualitative evidence synthesis, helped shape the
interpretations of confidence.®®

Two reviewers used GRADE criteria to evaluate the evidence for Q5.%’
These criteria were based on study design, risk of bias, indirectness,
inconsistency, imprecision, and publication bias. When there was a serious
or very serious concern with a criterion, the evidence was downgraded
accordingly by one or two levels. Disagreements between reviewers were
resolved through discussion or third-party consultation until consensus was
reached.
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Summary of Evidence and Data
Synthesis

Quantity of research available

A total of 12,786 records were identified through the initial database
searches. Six-hundred-and-seventy-six (676) of these articles were selected
for full-text evaluation. Of these, 40 were selected for inclusion in the review,
including one article identified through subsequent alerts.®® One study each
reported on outcomes relevant to frequency of harms,* and cost-
effectiveness.®® Twelve studies®®*° reported on outcomes relevant to study
participants’ preferences and values, while 26 studies®*"*** evaluated the
clinical validity of general population screening with Ab and Ag tests.
Appendix 4 presents the PRISMA flow charts.®® Lists of excluded studies,
with reasons for exclusion, are provided in Appendix 5.

For each research question, narrative summaries of study characteristics,
patient characteristics, quality assessment, and data analysis are presented
in text format. Details can be found in table format in Appendix 6, Appendix
7, Appendix 8, and Appendix 9 respectively.

Research question 1 — Clinical effectiveness

No studies reporting on the clinical effectiveness or benefits of screening
were identified.

Research question 2 — Frequency of harms

Study characteristics

One non-comparative, retrospective database review” conducted in the US
in 2008 met the inclusion criteria for the question on frequency of harms.

Based on a retrospective review of a database of outpatient visits at a large
urban Veterans Affairs Medical Center in Minneapolis, the authors examined
results from 12,485 HCV EIA antibody tests. Patients who had tested
positive for HCV Ab and HCV-RNA between January 2000 and December
2001 were first identified. From this set, 681 patients who had multiple
positive tests within an expanded time frame from January 1992 to
December 2001 were identified. The records of the selected patients were
evaluated to determine referral rates to hepatitis clinics, reasons for non-
referrals, and the proportion of patients who successfully attended one or
more referral appointments for HCV specialty care. Eligible patients were
referred for treatment. Clinical outcomes, including adverse effects
associated with screening and treatment, were evaluated. Statistical
analysis was performed for the association of patient characteristics, with
referral and presentations at appointments.
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The study authors disclosed their funding from government support. The
study authors also reported an author receiving a grant from industry
support. The authors declared no conflicts of interest.

Additional details can be found in Table 7 in Appendix 6.

Patient characteristics

The average age of participants was 53.5 + 8.4 years. Females made up
3.1% of this population. Of the total, 50.3% were white, 34.4% were of
unknown ethnicity, and 15.3% were minorities (predominantly African-
American). Sixty-nine per cent of the population was unmarried. The
percentage who had prior psychiatric diagnosis, a major medical
comorbidity, psychiatry prescriptions, or narcotic prescriptions were 34.4%,
22.1%, 28.0%, and 22.5%, respectively.

Additional details can be found in Table 11 in Appendix 7.

Risk of bias assessment

The study strengths were mainly associated with clear reporting; study
objectives and main outcomes were clearly described, and patient inclusion
criteria were provided. Patients who tested positive for anti-HCV Ab were
tested with PCR. Selection bias was suspected, as samples were enrolled
retrospectively based on PCR test results; however, it is unclear how this
would affect the outcome of harms due to HCV screening. The main findings
of the study were clearly reported. Other than missing diagnostic test results
from fewer than 2% (11 out of 681) of samples, bias due to deviations from
the intended interventions was not evident. Bias in the application of the
intervention could not be assessed, as samples were enrolled
retrospectively. Potential bias due to measurement of outcomes could not be
assessed, as the process with which harms were measured was not
adequately described. Specific harms outcomes of interest for the study
were not described in the methods, so it is unclear whether selective
outcome reporting occurred.

Data analysis and synthesis

A total of 670 (out of 681) patients received confirmatory PCR tests for HCV-
RNA and 520 were positive. From the population of screened patients, one
patient was hospitalized for one night for pain control following a liver biopsy.
No fatalities were reported in the cohort of patients who had liver biopsies or
treatment, and no information was reported on over-diagnosis, over-
treatment, false-positives, false-negatives, abuse or violence, or anxiety.
Information on change in insurance premiums, labelling, or partner discord
was also unavailable.

Additional details can be found in Table 9 in Appendix 8.
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Research question 3 — Cost-effectiveness

Study and patient characteristics

One s’tudy35 met the inclusion criteria for the question on cost-effectiveness.
The objective of the study was to develop an economic model to project the
lifetime health and economic effects of various “screen-and-treat” strategies
for HCV in Canada. The primary motivation was to determine the
applicability of one-time, age-specific cohort screening programs and
subsequent treatment regimens. The study was published in 2015 and
incorporated estimates from Canadian and international data sources.

The authors of this study conducted a cost-utility analysis based on a cohort
state-transition model. Using the 2011 Canadian population census,
individuals between the ages of 25 and 64 (i.e., corresponding to the birth
years of 1946 through 1985) were included in the model. One-time
screening programs to identify patients with chronic HCV monoinfection
followed by treatment options were compared with a “no screening” option.
Screening consisted of a blood test for HCV Ab, and in patients with a
positive Ab test, this would be followed by a test for HCV-RNA to confirm the
infection. The study assumed that all HCV-RNA-positive individuals would
be referred to a hepatologist, gastroenterologist, or infectious disease
specialist and would be offered treatment according to the Canadian
guidelines available at the time. The treatment scenarios were: pegylated
interferon plus ribavirin (PR) for all patients (described here as “Tx1”);
simeprevir plus PR for patients with genotype 1; sofosbuvir plus ribavirin for
patients with genotypes 2 and 3; PR for patients with genotypes 4, 5, and 6
(“Tx2”); interferon-free combination therapy for patients with genotype 1;
sofosbuvir plus ribavirin for patients with genotypes 2 and 3; and PR for
patients with genotypes 4, 5, and 6 (“Tx3”).

The state-transition model had patients moving through various health states
at weekly cycles until death. Health states captured included the progression
of hepatitis C infection without fibrosis, fibrosis stages FO to F4, advanced
liver disease, and treatment and treatment-related adverse events. Disease-
progression parameters, probabilities of transition to advanced liver disease,
mortality rates, treatment-related efficacy, epidemiologic variables, and
direct costs were extracted from the literature. Utilities for each health state
were taken from a Canadian utility study published in 2012 based on the
Health Utilities Index Mark 2. Outcomes were expressed in terms of costs
per quality-adjusted life-year (QALY), with the costs captured reflecting the
payer’s perspective. Future costs and health benefits were discounted at
5%.

The authors disclosed that their funding came from government support. The
study also declared competing interests, as one of their authors received
grants and/or consulting fees from various industry supports.

Additional details can be found in Table 8 in Appendix 6.
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Quality assessment

Wong et al.*® evaluated the impact of screening and treatment on a birth
cohort from the Canadian population. The model parameters related to HCV
seroprevalence, genotype distribution, and awareness of personal HCV
infection were appropriate and derived from literature pertaining to a
Canadian population. The acceptance rate when screening was offered was
assumed to be 91%, which seems to be appropriate given the high
acceptance of screening identified in this review (Table 19). Other
assumptions specific to the population included the rate at which
undiagnosed patients would discover their HCV infection over their lifetime,
and an independence in the distribution between fibrosis stage and
genotype distribution (i.e., among patients with HCV infection between the
ages of 25 to 34, 20% of patients are at fibrosis stage FO and 36% of
patients are at fibrosis stage F1, regardless of the HCV genotype). The latter
assumption is not expected to greatly impact the screening component of
the model, as HCV genotype and fibrosis stage do not influence screening
rates. However, the probability of treatment is dependent on both of these
factors.

The screening portion of the intervention in this model was a one-time
screening strategy involving an initial blood test for HCV Ab followed by a
test for HCV-RNA if Ab results were positive. Repeat screening — for
patients with known risk factors, for example — was not considered. The
screening strategy was not universal, as it focused on a specific birth cohort.
This strategy is generally relevant to this review, although it did not address
other populations or subgroups of interest, such as unselected members of
the general population (outside of the birth cohort studied) or high-risk
individuals.

As with all models, some assumptions may be questioned. For example, the
model assumed that all individuals who tested positive for HCV Ab would
proceed to an HCV-RNA diagnostic test, and it was unclear whether a reflex
testing strategy (sufficient blood sample for screening and diagnostic testing
taken at the first visit) or a recall testing strategy (screening test-positive
patients recalled for a second sample for diagnostic testing) would be used.
Furthermore, it was assumed that all test-positive individuals would be
referred to a specialist to pursue one of the three modelled treatment
options. In reality, fewer than 100% of individuals may return for the
diagnostic test in a recall testing strategy or attend subsequent
appointments with specialists if diagnosed with HCV infection, which may
mean that the model overestimated both the costs and clinical effectiveness
outcomes of screening. While these factors were not explicitly addressed,
patient loss to follow-up for any reason was indirectly evaluated in sensitivity
analyses that modified the probability of receiving treatment. Sensitivity
analyses showed that changes in the probability of receiving treatment did
not alter the overall conclusions. Although the scope of the economic study
was on “screen-and-treat” strategies, the screening component of the model
was poorly described when compared with the treatment component. It is
difficult to assess the validity of the parameters used in the screening
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component of the model, as sensitivity and specificity for each test were not
reported.

Appraisal of the overall economic evaluation, based on the Drummond
Checklist, can be found in Table 14 in Appendix 8.

Data analysis and synthesis

In the base case, for individuals 25 to 64 years old, the incremental cost-
effectiveness ratio (ICER) of screening and Tx3 over “no screening” was
$34,783/QALY. When compared with no screening, the other options had
ICERs of $38,117/QALY (Tx1) and $42,398/QALY (Tx2). When compared
with screening and Tx3, Tx1 and Tx2 were either dominated (i.e., more
costly, less effective) or extendedly dominated (i.e., less costly and more
effective to give a proportion of patients no screening, and the remaining
proportion screening and Tx3). For individuals 45- to 64-years-old, screening
and Tx1 would be considered the most cost-effective strategy at an ICER of
$34,359/QALY, followed by Tx3 ($35,562) and Tx2 ($44,034). One-way
sensitivity analysis suggests that the model was robust to screening
acceptance rates and cost of screening. When compared with no screening
only, probabilistic sensitivity analyses demonstrated that the chance that
screening and treatment would cost less than $50,000/QALY was 56% for
Tx1, 51% for Tx2, and 60% for Tx3.

Details can be found in Table 18 in Appendix 9.

Research question 4 — People’s preferences and
values regarding HCV screening

Study characteristics

A total of 12 studies®®®° were identified that evaluated participants’
preferences and values regarding the decision to be screened for HCV
infection. Nine studies exclusively used a descriptive survey design and
collected data via a researcher-administered or self-administered
questionnaire,58'60'62'64'66'68’69 two had a qualitative descriptive design that
employed a semi-structured interview method,65’67 and one used a mixed-
methods approach of sequential quantitative survey (questionnaire) and
qualitative description (semi-structured interview).61 The included studies
were conducted in the US,**¢¢4%9 YK %8 Canada,*® the Netherlands,®
and Australia,66 and were published between 2006 and 2015. All but one
study63 had ethics approval. The studies were conducted in a variety of
primary care and non-primary care settings, including hospitals, community
health and resource facilities, specialized health care clinics, correctional
facilities, and university research centres. The sample sizes of the included
studies ranged from 30% to 1,012%° participants. Participants were surveyed
or interviewed about their views and preferences regarding HCV screening,
based on their experiences with testing in the current study, 3860626566
previous experience with testing,m’96 or their hypothetical acceptance of
proposed future HCV testing.ss'e9 Three studies did not report the setting of
HCV testir1g.59’63’64
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All studies disclosed their sources of funding, which included research grants
and feIIowships,Sg‘m’63'66'69 government funding,62’63’66'68 and industry support
(grants or products).’®®° Three of the studies®***® did not report on conflict
of interest, but nine of the studieg®®81%67-69 reported no conflicts of interest.

58-60

Additional details on study characteristics can be found in Table 9 in
Appendix 6.

Participant characteristics

A variety of population types were targeted by the identified studies,
including a general population of patients who were attending health care
clinics unrelated to HCV,**®® a high HCV prevalence birth cohort (the “baby
boomer” generation born from 1945 to 1965),58'60 and people who are at
high risk for contracting HCV due to injection drug use (IDU),%*%%%°
incarceration,®”* or any one of several known risk factors, including a
history of blood transfusions and having the skin pierced in a high HCV
prevalence country.65 The majority of participants in one study58 were
immigrants to the US (race not specified).

Details on participant characteristics can be found in Table 12 in Appendix 7.

Quality assessment

In general, the 10 studies that collected data through a survey allowed for
the collection and analysis of data related to the perspectives, preferences,
and experiences of HCV screening that influence the decision to be
screened from the perspective of a variety of subgroups within the general
population. In all studies, participation rates ranged from 30% to 96%, and
sample sizes ranged from 30 to 1,012 participants. In some cases,
substantial effort was expended to recruit individuals from marginalized and
vulnerable populations who are likely to benefit from screening programs but
who do not regularly access health care services. However, one study63 that
included homeless individuals and PWID was exempted from ethics review;
this introduces uncertainty about the appropriateness of the study
recruitment and conduct, which included the provision of a small financial
incentive for participation. Among the survey studies, none included
descriptions of the validity or reliability of questions asked. While in some
cases, questionnaires used in other studies were modified and reused in the
included studies, the validity and reliability of those questionnaires was
likewise not discussed. In some instances, validity was a concern; for
example in one study designed to assess the acceptability of HCV screening
in a general population,64 questions regarding preferences and reasons for
and against testing were not asked. Further, in several cases social
desirability bias was a concern when, for example, a nurse or other health
care worker administered a questionnaire. Given the sensitive nature of the
topic (e.g., HCV screening, risk factors), it is likely that participants
responded in a way they felt would satisfy the interviewer, as the health care
worker was involved or could potentially be involved in the care of the
participant. In most cases, the survey studies were limited in that they did
not enable participants to express their views in their own words but instead
required participants to identify their views from a predetermined,
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researcher-developed list. Generalizability is another concern across most
survey studies. In particular, the views of people who do not regularly
access health services, or who do not want to be screened, were not
included in some studies. Finally, in several studies, there was neither
discussion regarding the potential implications for selection bias nor any
related ethical concerns, such as the provision of a financial incentive for
completing questionnaires.

Three studies®"**%" involved the collection of in-depth qualitative data to

respond to research questions related to the experience of HCV screening
and factors related to the decision to pursue screening. A major strength of
these studies is that the issues that are important to participants could
emerge through participant’s descriptions using their own words, as
opposed to responding to items in a researcher-developed list. One such
study also collected quantitative data, which provided an opportunity to
explore issues of importance to PWID, as well as the frequency of such
issues in a large sample (n = 520).61 In this study, however, this opportunity
was not fully explored, as results from both components of the study were
not integrated. None of the qualitative studies included a discussion of the
position or background of the researcher and their relation to the study
subject. This lack of information raises concern regarding the
trustworthiness of the data, as it is unclear how the researchers’
preconceptions and prior understanding of the issue influenced study
design, data collection, and analysis. One of the three qualitative studies®
mentioned sampling until saturation, and described an iterative process of
data collection and analysis as is typical in qualitative research; the other
two®"®” did not provide any justification for the sample size.

Details of the strengths and limitations for each study can be found in Table
15 in Appendix 8.

Data analysis and synthesis

When participants in the included studies discussed their willingness and
preferences around screening, they extended their considerations to include
issues related to the implementation of their decision to be screened, or not
to be screened, and relied heavily on their perceptions of the implications of
learning their HCV status. It further became apparent that the decision to
screen and perceptions about screening occur within specific contexts of
varying populations, including personal knowledge about HCV,
psychological health, lifestyle choices, and relationships with others.

Two main descriptive themes emerged surrounding people’s perspectives of

screening and willingness to be screened:

1. People decide whether to be screened for HCV while considering the
perceived implications of their decision and learning their results.

2. People have preferences around and face barriers regarding the
implementation of their decision to screen.
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The first descriptive theme summarizes the elements of a decision-making
process regarding HCV screening that were reported by participants in the
included studies. People considered whether they wanted, needed, or
should pursue screening based on their current situation but also while
considering downstream events related to a decision to undergo screening
and of receiving the test result. The second descriptive theme includes the
preferences, values, and experiences around the implementation of
screening given, or in spite of, the participant’s decision to undergo
screening. The concepts explored within this theme include barriers and
facilitators to HCV screening, and preferences around the conduct of
screening.

Additional information can be found in Appendix 9. Regarding participants’
willingness to be screened, quantitative data that were reported alone (i.e.,
without an associated evaluation or discussion of participants’ views and
preferences around willingness to be screened) are provided in Table 19.

Descriptive Theme 1

People decide whether to be screened for HCV while considering the
perceived implications of their decision and learning their results.

Knowledge of and desire to know HCV status, level of perceived
personal risk, and knowledge of HCV influence the decision to be
screened.

Participants’ lack of knowledge about their HCV status, and the desire to
know their status, emerged as reasons both for and against HCV screening.
One study that assessed support for universal HCV screening in hospital
reported that 87% of surveyed medical centre outpatients would want to
know if they had HCV, and that these patients were significantly more likely
to be in favour of universal screening for HCV than those who did not want
to know if they had HCV.® When participants described their reasoning on
this topic, some people indicated that they wanted to know their HCV status
because they were uncomfortable with uncertainty: “Not knowing sucks. It
doesn’t feel good when you don’t know if you have it or not.”®" Other patients
focused on seeking “peace of mind” or a sense of reassurance provided by
the confirmation of a negative test.5%8 For example, “| wasn’t afraid that
something was wrong but, yes, | wanted to be sure.”®® Other participants
reported wanting to know their HCV status irrespective of any other reasons.
For example: “Well, | tested because | think, ‘Well, | want to know, finish this,
just do it. "%

Alternatively, some participants would decline HCV screening because they
knew or thought they had already been tested for HCV, or they already knew
their HCV status.?®%5¢%° Others would decline screening because they did
not want to know at all if they had HCV,® yet some reported they would not
want to be tested at a particular time, citing that they were “not ready”®' or
that they “would want to think further about the implications of the results
before [they were] tested.”®® Some participants simply did not think that
knowing either way would matter; in a study of PWID surveyed about their
reasons for delaying testing, 27% agreed with the statement “knowing my

status wouldn't change anything.”®®
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When participants did not know their status, their perceived risk of HCV also
influenced their decision regarding HCV screening; certain people were
willing to pursue screening because of a high perceived personal risk of
HCV, while others felt screening to be unnecessary because of a low level of
perceived personal risk.?"%>%%%® However, acceptance of HCV screening
was not always dependent on a high perception of risk; in one study, 62% of
female patients attending a family planning clinic reported they would accept
screening if it were offered to them, while 7% of patients felt they were at
risk for HCV.%®

Some studies found a positive association between HCV knowledge and
willingness to accept screening, and that patients were encouraged to
screen by elements of the screening process that enabled them to gather
information.®*®® For example, in one study of baby boomers attending a
hospital emergency department (ED) a statistically significant association
was reported between believing that carrying an HCV infection is likely
permanent without treatment, or believing that people with HCV can look
and feel fine, and acceptance of HCV screening.”® Another study found that
the use of an online HCV risk-assessment and test planning tool facilitated
information gathering, which contributed to the decision to pursue testing.65
Furthermore, in this study the information provided by the online tool itself
was a sufficient motivator for some participants to proceed with HCV testing:
“Well, it [the personal advice] is so clear that you feel compelled to follow the
advice you receive.”®®

However, the level of knowledge about HCV may not always be associated
with acceptance of screening. In one study, the acceptability of screening in
a high risk urban population did not change after an educational intervention
that significantly improved knowledge of HCV, as acceptance of screening
was already high at baseline.®® Interestingly, after receiving the educational
intervention, these study participants thought that other members of their
community would be more accepting of HCV testing and that those who
tested positive would drink less alcohol.®®

People consider the implications for and availability of management
for HCV when deliberating about screening.

Study participants often considered the implications for and availability of
management of HCV, including treatment and lifestyle advice, when
deciding about screening. The desire to access early treatment was a
motivator to seek HCV testing reported by the majority (66%) of participants
in one study of PWID.® Interviewed participants in another study of users of
an online risk assessment tool shared this view, further commenting that
knowing about early treatment options and believing they are effective
provides enough of a reason to get tested: “These diseases always start
small. They are invisible and, later on, they develop further and, at a certain
point, you're too late for treatment. You know, it gives you problems. If you
find it at an early stage, you may be able to cure or treat it.”%

Desire for treatment in general was also reported; the majority of participants
from a study of a high risk urban population stated that they would want
treatment if they tested positive for HCV (98%), that every HCV-positive
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individual should be treated (76%), and that other HCV-positive members of
their community would seek treatment (76%).% This study also found that,
even in the absence of available treatment, the offer of healthy lifestyle
advice for people who tested positive for HCV increased participant
willingness to undergo screening from 90% to 96%.% Further, in another
study, some members of a surveyed group of hospital outpatients felt
strongly about the link between screening and treatment; six of 200 survey
respondents commented that HCV testing should be a requirement to
receive care.*

In some studies, when participants reported believing that they would not be
able to access or benefit from treatment, some were less likely to accept
HCV screening. For example, in one study, PWID in Sydney, Australia were
surveyed about their reasons for delaying HCV screening: 12% agreed or
strongly agreed that, “I could not afford treatment if | were infected” and 9%
agreed or strongly agreed that, “I don’t think that treatment makes a
difference.”® In another study, while 96% of individuals from a high risk
urban population would personally accept screening with healthy lifestyle
advice but without treatment, 49% of them thought that other members of
their community would be in favour of screening without access to treatment
(a perception that decreased after an HCV education session), or would
drink less alcohol after a positive HCV test result.®® In another study, some
users of an online risk assessment tool reported delaying testing because
they did not feel that immediate treatment for HCV was necessary: “It is not
something that is life-threatening. It is not like if | don’t get treated within a
month, | will be dead by next month. You know, because it is such a long
time ago.”®®

Decisions about HCV screening are influenced by psychological and
interpersonal contexts such as fear, embarrassment, denial, interest
in personal health, concern for others, and relationships with others.

Fear of a positive test result and of disease

Anxiety while waiting for test results®® and fear of a positive result®*®%" were

commonly reported reasons for participants in the included studies to decide
against HCV screening or returning to receive results. For some, this
extended to a fear of the events associated with a positive test result,
complete with uncertain disease outcomes and treatment burdens. For
example: “Is taking the medication hard? Are you stuck with it for the rest of
your life? What is it? What are the risks? | don’t have a clue. And imagine
that the test result is positive. Then you think, “What am | getting myself
into?"®® In one study of inmates, fear of testing was also reported and
appeared to be related to limited knowledge about HCV risk factors,
transmission, disease prognosis, and treatment.®’” For example: “Er, | don't
know really; [pause] er, | don't really know. | mean, | think like | say, | think
people are just frightened, ye na [you know]. People are frightened to get the
test, ye na [you know], thinking that it could be a killer not knowing what, not
knowing what it actually is, what it actually does to you, | mean?"®’
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Denial of potential infection, and embarrassment to request screening

In some studies, participants described a state of denial of potential HCV
infection, and some people appear to have rejected HCV screening because
they did not want to consider the possibility of infection or the negative
psychological consequences of being infected.®"®® For example: “'m in
denial. | don’t want to hear that | have it.”’

Embarrassment emerged as another reason people did not pursue HCV
screening. In one study of PWID, 26% of participants who delayed HCV
screening reported doing so because they were embarrassed to request
screening,66 and in another, a similar concern was reported in relation to
concern about health care provider’s perceptions: “I have a lot of health
problems. Visits to the GP [general practitioner] are time-consuming and,
above all, you don’t want to be thought of as a whiner. [...] Every time you
have something, you kind of start to dislike to yourself and, by bringing it up
with the GP, it’s like you are again making a big deal out of things..”65

Interest in personal health and concern for others

Concern for others®"***® and maintenance of one’s own personal

health®"%*%°%8 hoth emerged as relevant components in the decision to
pursue HCV screening. Views about personal health in the context of HCV
screening were limited to a vague concept of overall health. For example:
“Knowing [my HCV status] is something that | need to do to stay healthy.
Knowing that I'll feel better about myself if the results are good makes it
easier to get tested.”®' Some participants connected these views about
screening to a sense of personal responsibility for their health: “Look, when |
hear about something like this, | take action immediately. It is my body and |
believe that we should care for our bodies. And when you are offered
something like this, well, then you should do it.”%°

In addition to concern for their own health, in several studies, participants
reported valuing HCV screening as a way to ensure that they did not pass
on an infection to their loved ones and the larger community.61'64'68 As one
participant stated, “if | knew | was positive, then | would take caution to not
infect my family.”61 This sentiment was expressed across all study
populations, although it was reported with varying frequencies in different
groups; 74% of PWID in one study agreed that they had sought testing in
the past in order to prevent transmission to others,® while 14% of women
attending a sexual health and family planning clinic would accept screening
to prevent putting others at risk, and 3% cited wanting to avoid passing HCV
to their unborn child.®®

Relationship with health care providers, others, and society

For some individuals, the decision regarding HCV screening was influenced
by relationships with health care providers and the larger health care
system, and also by the opinions and experiences of other people in their
lives. For example, in one study a positive rapport with a doctor emerged as
a factor that made testing easier,’’ and in another personally knowing
someone who is experiencing health issues that may be related to HCV
seemed to increase awareness and perceived importance of screening. For
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example: “At this time, | have acquaintances who are dying because of their
liver. So | think the liver is very important.”®

The potential impact on personal relationships and the influence of those
individuals was also a reported deterrent to HCV screening. For example,
34% of PWID in one study reported that they delayed testing because they
were “worried about [their] partner getting angry.”66 Others described
discouragement of testing coming directly from those close to them.®®

A study of users of an online risk assessment tool raised the notion that
some people might pursue screening for altruistic reasons; for example, in
the interest of science or the organization conducting the testing.65 In
contrast, another study about acceptance of HCV screening in prison found
that two participants were not willing to be tested because they did not “trust
the government.”69

Descriptive Theme 2

People have preferences around and face barriers regarding
the implementation of their decision to screen.

Preferences around implementation of screening include views
about consent and initiators of testing, clinical setting of screening,
test methods, and delivery of test information and results.

Clinical setting of HCV screening

Some preferences regarding the locations and types of clinical settings in
which the testing was offered were elicited through participants’ descriptions
of their experiences with HCV screening. For example, PWID who had
accessed local syringe exchange programs and mobile testing units
identified that these community-based testing locations facilitated HCV
screening, and few of them experienced barriers to testing associated with
this health care setting.61 Similarly, another study of PWID found that
participant preferences for HCV screening locations aligned with the location
in which they had previously been tested for HCV (e.g., general
practitioner’s office, methadone clinic, other specialized clinic), with the
exception of participants who had previously been screened in prison.66
However, 12% of participants in this study reported that they delayed testing
because they did not want to go to a clinic.®®

In some cases, participants who may not have expected or did not have prior
experience with HCV screening indicated that they were deterred by HCV
testing in a certain location or clinical setting. Two studies conducted in an
ED found that some patients refused testing because they wanted to leave
the ED, and that 3% of participants strongly agreed that they were
uncomfortable when offered HCV screening during triage.60 However, 92%
of ED patients were not uncomfortable with the offer of HCV screening in
this setting.60 One study took place at a family planning and sexual health
clinic, where female patients were surveyed about their hypothetical
acceptance of proposed HCV screening.68 In this study, a small proportion
indicated that they would rather receive this screening in a different clinical
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setting, or that they would be offended if offered HCV screening at that clinic
(2% and 4%, respectively).®®

Other features of a clinical setting that were reported to facilitate HCV
screening included settings that allowed for a sense of anonymity in and
convenient access to the location of testing. Participants valued locations in
which the test itself was confidential, but also where the atmosphere made
patients feel comfortable and that they fit in with the other patients. For
example, in relation to a community-based syringe exchange program, some
participants who used injection drugs appreciated “having a safe
environment where people aren’t going to ‘notice you,’ such as here [syringe
exchange program], where you know that other people are here for the
same reason.”" In another study where participants completed an online
HCV risk assessment, and high-risk participants received advice to seek
testing in the location of their choice, a similar preference is described. For
example: “Where | live — a small village — if you [go] to the local care unit
where blood is drawn, you see all sorts of people you know. If you sit there,
then you're either pregnant or you have some scary disease. Well for me, |
don't like that, so I'd prefer to go to Amsterdam.”®® In this study, the online
risk assessment tool was preferred by some because it enabled testing that
remained confidential from participants’ doctors, as well: “At that time [years
ago], | thought about testing, but | didn’t do it. [...] The reason is that, back
then, you had to visit the GP — it was the standard procedure — and you’d
have to tell him or her why you want a test [...] and, with this offer, you can
remain anonymous but still get tested.”®® Other participants from this study
felt that the operational features at the labs that offered testing (e.g., limited
business hours and necessity for appointments) were too inconvenient for
them to undergo the advised HCV screening.65

Initiators of testing and consent

Another preference that emerged relates to not having to take the initiative to
get tested, as this was seen to make HCV screening decisions easier to
implement. Some participants in the included studies discussed preferences
for screening processes that contained scheduling tools and reminders, and
likewise described these as facilitators of testing: “Well, actually, | think if |
didn’t get that reminder of yours, it would have ended up in the back of my
mind, like something | would have to do some time. [...] Without the
reminder, | probably wouldn’t have gotten tested.”®® Some participants from
another study of PWID similarly favoured a routine offer of HCV screening:
“When it's [HCV testing] offered to me on a regular basis [it makes it easier
to get tested].”61 Beyond a routine offer of HCV screening, most participants
in one study that included outpatients at an urban hospital64 felt that the
blood of all hospital patients should automatically be tested for HCV. In this
study, discussion of automatic testing was closely linked to participants’
values of knowing about and consenting to blood tests, and of receiving test
results. A majority of participants in this study said that it was important to
know about the tests being done on their blood, that they would like to know
about the testing before it was conducted, and that they would like to receive
any result (i.e., not only hear about positive results). However, when ranking
their preferences, most patients indicated that they would rather have
universal, automatic testing without their knowledge or without receiving
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negative test results than not be tested at all. Fewer patients preferred the
screening option initiated by clinician judgment.64

Delivery of test information and results

Participants who had experience with HCV screening described various
ways in which information about the test itself and test results were
provided, and how that affected their experience. Given the sensitive nature
of HCV testing and the potential fear around test results, participants in
several studies expressed a preference to discuss HCV testing with a health
care professional. For example, PWID in one study preferred an in-person
discussion with a nurse or counsellor (59%) to reading written materials
(22%) about HCV testing and management prior to having the test.?® More
participants in this study reported also preferring to receive test results in
person (80%) rather than over the phone (18%).66 However, 15% of
participants in this study reported delayed testing because they did not want
to speak with a counsellor.®® People may not hold the preference that test
results be delivered by the same clinical team that administered the test. For
example, 75% of hospital outpatients in one study indicated that they would
accept the delivery of results of a hospital HCV test from a member of the
public health department as opposed to hospital staff.®* What seems to be of
the most importance is that the conversation around HCV testing and results
is of appropriate quality and depth from the perspective of the person being
tested.®’

Finally, one study that evaluated the choice of HCV test methods in young
PWID found that timing of test result delivery factored heavily in their
decision to pursue screening. Of those participants that chose a rapid test,
60% did so because they wanted fast results and most of those preferred
same-day results. Likewise, 14% of participants who chose the standard
blood test did so because they did not want test results that day.62

Test method and blood sampling

Two included studies examined participant views and preferences for HCV
screening methods and both found that many participants favoured
alternatives to the standard blood test. In one study, 83% of participants
chose an HCV rapid test over the standard blood test because they wanted
results quickly.62 Significantly more participants in a birth cohort study
reported they would agree to a saliva-based test (89.4%) over a blood test
(85.4%; P = 0.009), although the reasons behind this choice were not
investigated.59 Other reasons for the choice of a rapid test versus a blood
test emerged and were based on personal experiences of pain or
discomfort, or perceptions of test accuracy and reliability. The majority of
people who chose the rapid test in one study felt that it was not more painful
or less accurate than the standard blood test,62 while others wanted to avoid
the rapid test because of the associated finger prick58'62 or because of a
sense that the standard blood test was more trustworthy.62

It appears that, for people with a history of IDU, some preferences about the
HCV test method are connected to the process of drawing blood. In two
studies, some participants indicated that they delayed screening to avoid
having their blood drawn, or that they would prefer to draw their own blood,

CADTH HEALTH TECHNOLOGY ASSESSMENT Screening for Hepatitis C Virus 41



CADTH

often because of the difficulty that phlebotomists can have accessing their
veins.®®

Other barriers and facilitators to HCV screening

Other various barriers and facilitators to implementing the decision to pursue
screening also emerged. For example, in one study some participants
reported that HCV screening was perceived as a low priority because they
did not feel unwell and others described events in their lives that took
precedence over HCV testing at the time, regardless of their willingness or
intent to be screened.® Life events that took precedence included such
things as attending to a hospitalized parent,®® experiencing drug and alcohol
withdrawal,®” and prioritizing other blood tests for the management of
existing health conditions.®®

Additional reported facilitators and barriers to HCV screening included:
awareness of testing locations,®"®®%" the perceived convenience of the
test, 026560 having or lacking time to get screened,’! and the cost of the
screening test.®"6%4

PWID and incarcerated individuals experience unique barriers to
HCYV screening related to stigma and access to health care.

Stigma associated with HCV and IDU

Stigma was a barrier to HCV screening that emerged within studies that
included PWID, including stigma associated with IDU and with HCV.%"%%”
Half of participants in one study reported delaying HCV screening because
they were concerned that they would be treated differently if they were found
to have HCV.®® A participant in another study of inmates with a history of
IDU reported witnessing such negative treatment of an HCV-positive fellow
inmate: “There was a lass with hep C on Landing 2 and it was "Heppie" and
that they call her, do you know what | mean? Yeah. Not very nice.”®’
Participants in these studies also noted that HCV infection did not have to be
confirmed in order for PWID to suffer from stigma: “People know that most of
the time you get tested for hep C because you'’re an IV user. People judge
you no matter what your results are. That's the worst feeling ever.”®" In one
study, participants seemed to link this judgment to a public perception that
PWID are responsible for their HCV infections, which led to a belief that
treatment would subsequently be limited for these individuals.®’

When stigma was identified as a concern regarding HCV screening, it was
often accompanied by concerns about confidentiality and who would be able
to access test results. In a survey study of PWID, 14% of surveyed
participants said that they delayed testing because they could not be tested
anonymously, while 28% attributed the delay to a fear of their name being
reported if they tested positive for HCV.% In another qualitative study of
inmates with a history of IDU, people described the lack of confidentiality
among other inmates and prison staff as a deterrent to seeking testing. In
particular, the bruising resulting from failed attempts at venipuncture was
reported to bring attention toward people who have been screened and
result in stigmatization.®”
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Access to health care and HCV screening

Access to health care and HCV screening was another issue that emerged in
studies of marginalized and vulnerable populations, such as PWID and
inmates in correctional facilities.®™®’ In one study that surveyed PWID,
having regular access to a health care provider and transportation were
reported facilitators to HCV screening; likewise, lacking these things were
reported barriers to screening.61 In another study in which inmates were
interviewed regarding their uptake of HCV screening, some participants
perceived that they did not have the same access to health care in prison
that they would otherwise.®” While a direct link to HCV screening was not
necessarily articulated, this perception of limited access to care reflects the
context in which some inmates would make any health care decision.

Reduced access to health care among PWID and inmates may also be
related to the transient lifestyle commonly associated with these groups. For
example, in one study, 64% of PWID attributed their delay in testing to a
difficulty keeping appointments.66 Further, participants also reported moving
away and being discharged from prison or drug treatment facilities as factors
that interfered with HCV testing and receiving results.?®%" A participant in
one study described the lack of continuity of care between the community
and prison as a barrier to the completion of planned HCV screening: “They
gave us a vaccination, then gave us another one, then | got me booster, but
in the meantime while | was still using they wanted to take me blood
afterwards to make sure if | had caught anything in the meantime. (Yeah.)
But | ended up in prison. (Right.) So | couldn't get me blood taken.”’ Finally,
it appears that prison presents specific institutional barriers to screening that
members of the general population would not face, such as applications to
receive blood tests, which appear to deter people from screening.67

Research question 5 — Clinical validity

Study characteristics
Study Design and Setting

A total of 26 studies®**** were included for this research question. The
majority were cross-sectional prevalence studies, while two studies were
cross-sectional studies focused on assay development and evaluation.?**°
The studies were conducted in Italy, 2727388899193 0 |yg 707990
Brazil,74’78’83 Turkey,e’o’97 the Netherlands,a“’94 Sweden,71 Poland,85
Norway,®® Greece,®” Morocco,”® Burkina Faso,’® China,”” Jordan,®? and the
Solomon Islands.®? Eleven studies were conducted in blood banks or
hospital transfusion centres 24 7%74.76.828587.90.9294 £y e studies were
conducted in other hospital departments or outpatient clinic-based
settings,”'84 while the remaining ten studies used a population-based

sampling approach to recruit participants from a community setting.”’"
79,83,86,88,89,91,93

70,80,98
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Funding and Conflicts of Interest

Lyons et aI.,70 Woo et aI.,79 Slavenburg et al.,84 Letowska et al.,85 and
Dalgard et al.®® received study funding or other contributions at least in part
from pharmaceutical companies. Sources of funding for the other studies
included institutional support and government grants,“'74’77'78’88’89’91'93 while
Sommese et al.”? reported that they did not receive any funding. Sources of
funding were not reported by 12 studies.?*737576:80-83.87.9092.94 T1h0 authors of
eight studies declared no conflict of interest, while Lyons et al.”®
reported that the authors received support and research grants from
industry, and served on pharmaceutical advisory and data safety monitoring

boards. Most study authors did not report on potential conflicts of
interest 2473.79.80.82-94

71,72,74-78,81

Screening Test
Ab tests

Twenty-three studies used a third-generation HCV Ab test as the initial
screening test.’08486899194 The Ap tests evaluated in the included studies
were as follows:

* Ortho HCV version 3.0 ELISA®®89914
e ARCHITECT anti-HCV CMIAT"7276.80,81

¢ VITROS anti-HCV CLIA™®"®
e Cobas e411 anti-HCV electrochemiluminescent immunoassay (ECLIA)"
and the Cobas €601 anti-HCV ECLIA®'

o Murex anti-HCV version 4.0 ELISA”*"® and another third-generation
Murex anti-HCV ELISA, not otherwise specified87

« BioChain anti-HCV ELISA™

« Wantai Core anti-HCV ELISA”

e Kehua Core anti-HCV ELISA”’

« DiaSorin anti-HCV ELISA®

« INNOTEST HCV Ab Ill ELISA®

« Bioelisa HCV 4.0 ELISA*

o AXSYM HCV MEIA (as a secondary Ab test only)’>%
« Bio-Rad ELISA (as a secondary Ab test only).”®

Seventeen studies evaluated screening using single Ab assays,7°’71’73’74’78'

80.82,83.86-89.91-94 \yhile two studies included multiple unique Ab assays in their
study, each assay assessed independently of the others.”*®' Baha et al.,”
Zebaetal.,”® and Slavenburg et al.® investigated an Ab testing pathway
approach, where only samples that were reactive on the first Ab test would
progress to a second, different Ab test. Subsequently, Slavenburg et al.®
also required confirmation of Ab-reactivity on the INNO-LIA immunoblot test
for samples to continue on to PCR testing. Li et al.”” evaluated combination
Ab testing, where samples were considered Ab-positive if reactive on both

CADTH HEALTH TECHNOLOGY ASSESSMENT Screening for Hepatitis C Virus

44



CADTH

the Wantai Core and Kehua Core anti-HCV ELISAs, although an order of
testing was not reported.

When reported, samples were considered Ab-positive when repeatedly
reactive on the Ab test,®”®* and with or without confirmation on the INNO-
LIA immunoblot test.”>">#® Of the three studies that mention sample repeat
reactivity in the methods, initially positive samples were considered
repeatedly reactive if positive upon retesting in duplicate in one study87 or
positive upon retesting within one month (number of replicates not reported)
in another;®® however, this term was not described in the study by Vrielink et
al.** Some studies specified a signal-to—cut-off ratio of 1.0 or greater for
classifying samples as Ab—positive,72’73’79'84 and/or reported that the Ab

assays were performed according to the manufacturer’s instructions."%"38%-
82,89,91,93

Ag tests

24,80,85,90

Four studies evaluated an HCV Ag test including:

e Ortho HCV Core Ag ELISA*®
o ARCHITECT HCV Ag CMIA®
 PRISM HCV Core Ag CLIA.*

Three studies reported a cut-off value for Ag-reactivity,z“’so‘90 while Letowska

etal® reported that the test was performed according to the manufacturer’s
instructions. Three studies reported that repeatedly reactive samples were
considered Ag-positive.2*®*#® |n the study by Kesli et al.,*® initially reactive
samples were retested in duplicate and considered to be Ag-positive if one
or both of the duplicates were also reactive. In the study by Icardi et al.,**
initially reactive samples that were still positive at retesting were considered
Ag-positive, although the method for retesting was not described. Letowska
et al.% did not define “repeatedly reactive” for their study.

Diagnostic Test

For the PCR test to detect HCV-RNA, 17 studies reported the use of a
commercial assay or test system,24’70'73’75’81’8‘"&—”88’89’92 the most common of
which was the Cobas Amplicor test manufactured by Roche.?*7%788589.92
Four studies described a reverse transcription PCR test using primers
complementary to the conserved area of the 5’ untranslated region of

HCV, #8993 while Zervou et al.®” used a combined reverse transcription
PCR (RT-PCR) and DNA enzyme immunoassay approach to detect RNA. A
limit of detection or assay sensitivity for the PCR test was provided in 14
studies,2*70-7273.75.78.80,81,84.86.87.89-91 (see Table 10 for details) and Muerhoff
et al.” defined a PCR-positive result as the presence of a DNA fragment of
the expected size in the test sample but not in any of the negative controls.
Four studies did not provide detailed descriptions of their PCR test or
methods, 8286.90.94

In the studies by Lyons et al.”® and Kesli et al.,*° all samples were tested for
HCV-RNA by PCR, irrespective of their result on the screening test. In all
other studies, only positive samples on the screening test proceeded to PCR
testing, although the definitions of screening test-positivity were study-
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specific and varied regarding requirements for repeat reactivity on the initial
assay, confirmation with a supplementary immunoblot, and subsequent
testing with additional assays.

Interval Between Screening and Diagnostic Tests

Most studies (n = 22) appeared to use a single blood or serum sample for all
tests; however, recall or repeat testing was performed in four
studies.”>%#% Alberti et al.®® repeated Ab testing on initially reactive
samples within one month, and confirmed Ab-positive serum was tested for
RNA by PCR. Then, initially RNA-negative samples were retested by PCR at
one and three months. In two studies, Ab-positive patients were recalled at a
subsequent date to provide a fresh blood sample for PCR testing; however,
the interval between sampling for each test was not reported.””94 Dalgard et
al.®® defined HCV-RNA negativity as “at least three negative and no positive
PCR tests within 12 months,” but it is unclear whether this was based on a
retrospective review of the patients’ medical record or prospective repeated
sampling for the study.

Additional details regarding study characteristics can be found in Table 10 in
Appendix 6.

Patient characteristics

The patient population consisted of blood donors in 10 studies,”®
74.76:828587.90.9294 ambers of the general population in 10 studies (including
one study by Martins et al.”® that exclusively included elderly patients),75’77'
9838688899193 and one study included both.* The remaining five studies
recruited patients from various health care settings.m'”’80’81’84 Lyons et al.”®
selected adults in an urban ED; Blaxhult et al.”" included HIV-negative men,
who have sex with men, attending a sexually transmitted infection (STI)
clinic; both studies by Kesli et al.?® selected patients at low-risk for HCV
infection who were referred to a hospital microbiology department for
unspecified reasons; and Slavenburg et al.®* screened “leftover” blood
samples from patients who had been referred to a laboratory for blood
analysis of biochemical parameters. The clinical status of the patients was
not reported in this study; however, the fact that surplus blood samples were
used in the study suggests that HCV testing was not the primary reason for
the requisitioned blood test and it may be reasonable to assume that these
patients were not suspected to have HCV infection.

Six studies explicitly stated that included patients were healthy or
asymptomatic;,73’75’76’82'87’88 two studies included patients who were at low
risk for HCV infection, and one study reported that none of the included
patients had a known HCV infection.” However, 17 studies did not base
selection on clinical status,?*70727477-79.83:86.89-94 o they may have included
some patients with signs, symptoms, or risk factors for HCV, as well as
those with a known HCV infection. The number and proportion of total
included patients with known risk factors for HCV (e.g., history of IDU, HIV
infection, transfusion prior to universal blood donation screening) or known
HCV infection were reported in seven studies; ®"®"8798386.92 i 5| cases,
these groups represented less than 20% of the total study population. Some
studies did not restrict patient selection because one of the objectives was to

80,81
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identify risk factors for HCV infection through univariate analysis or multiple
logistic regression analysis.’*"*"" 919

Additional details regarding patient characteristics can be found in Table 13
in Appendix 7.

Risk of bias assessment
Patient Selection

Most studies (n = 17) were determined to have a low risk of bias for patient
selection by including random or consecutive samples and by avoiding
inappropriate exclusions, as selection criteria were generally broad;
however, there was an unclear risk of bias in seven studies because of a
lack of detail regarding patient identification and selection

methods,** 727380818384 54 a high risk of bias in two studies.”®*® While HCV
screening was provided to any willing volunteers attending a cultural fair in
the study by Woo et al.,a particular focus was placed on offering
screening to individuals with visible tattoos and those from Thailand,
Vietnam, and Laos, as they were believed to be at a higher risk of having an
HCV infection. This approach could have skewed the patient population to
increase the prevalence of HCV infection above what would otherwise be
expected among attendees at the fair, and potentially overestimate the
number of screening test-positive individuals. However, this was not
observed in the study results, as one of 231 screened individuals were Ab-
positive — which is a result that may have been more affected by the study
sample size than the recruitment strategy. Additionally, as these particular
factors were not identified as critical HCV risk factors to be excluded from
this review, this selection method did not present an applicability concern. In
the study by Kondili et al.,® patients were approached several years after
initial recruitment and HCV Ab testing for a second Ab test (the first RNA
test was performed at this time); those who agreed to provide a second
blood sample may have been systematically different than the entire study
population at enroliment, which may influence the results but direction of the
potential bias is unclear. This also presents an applicability concern, as
repeated screening after several years to determine HCV incidence may not
reflect the screening strategy of interest for this review.

It was unclear whether there were applicability concerns with the patient
selection in three studies.®*®*% Reis et al.®® included some children in the
study; while the reported mean and median ages were greater than 18
years, it cannot be confirmed whether the study population was at least 80%
adults, which is the population of interest for this review. Slavenburg et al®
included leftover blood samples from patients with unspecified clinical
conditions referred for laboratory blood analysis. Although it may be inferred
that HCV testing was not the primary reason for blood testing and therefore
HCV infection was not suspected, it was not clear that these patients were
asymptomatic. Similarly, Kesli et al.® tested serum samples from patients
“at low risk for Hepatis C virus infection” referred to a hospital microbiology
department; however, the majority of included patients had active HCV
infection (as indicated by a positive result on an RNA test). This suggests
that the description of the study population may have been inaccurate and
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therefore may not be applicable to the low-risk, asymptomatic general
population for a screening program of interest for this review. There was a
high applicability concern for the study by Lucas and Faoagali,® which was
conducted in a tropical, malaria-endemic country where there may be a high
false-positive rate on HCV EIAs due to hyperglobulinemia; the screening test
results obtained in this study likely do not reflect how the same test would
perform in a country like Canada that is not endemic for malaria. The rest of
the studies did not present major patient selection applicability concerns,
although it was noted when studies focused on specific subsets of the
general population”‘78 or broadly included individuals from the general
population — which may have included some patients with HCV signs,
symptoms, risk factors, or known HCV infection.”%7778:83:86.91.93

Screening Test

There was a low risk of bias regarding the screening test in 11 studies, which
either described methods for the conduct and interpretation of the assay, or
reported that the assays were performed according to the manufacturer's
instructions,24727379-82858991.93 | o fficient details regarding the screening
test methods were provided to determine risk of bias in 14 studies.”®"""*
78.83.8486-88.9294 The study by Muerhoff et al.® had a high risk of bias related
to the screening test because a threshold was not pre-specified. Results
were reported at a provisional cut-off designed to give as few positive results
as possible, since blood donors were assumed to be Ag-negative; this may
have overestimated test performance. It is also unclear whether the
provisional cut-off used in this study is standard or currently recommended
for this assay; if not, the results may not be generalizable to how this assay
would perform in a general screening population in clinical practice. None of
the other studies presented applicability concerns related to the screening
test.

Diagnostic Test

There was a low risk of bias regarding the diagnostic test in 17 studies,
which either described methods for the conduct and interpretation of the
assay, or reported that the assays were performed according to the
manufacturer’s instructions.2470:727375-78.80.8183,84.86.8789-91 g sfficient details
regarding the diagnostic test methods were provided to determine risk of
bias in nine studies.”"* 798285889294 N6 of the studies had a high risk of
bias or applicability concerns related to the diagnostic test.

Flow and Timing

Most studies (n = 22) were at a low risk of bias because of the flow and
timing of screening and diagnostic testing, as they appeared to use a single
blood or serum sample for all tests and therefore there was no interval
between Ab or Ag and RNA testing.*"07476-85878%-93 Racall or repeat testing
was performed in four studies”>®®®8% _ two of which defined intervals
within which PCR testing was performed and within which it is unlikely that
chronic viral infection status would have changed — suggesting a low risk of
bias.®®%® In two studies, Ab-positive patients were recalled at a subsequent
date to provide a fresh blood sample for PCR testing; however, the interval
between sampling for each test was not reported.75’94 It is unclear whether
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this interval was the same for all patients or whether it could have affected
the results on the diagnostic test. The risk of bias for these two studies is
therefore unclear.

All samples, irrespective of the result on the screening test, were evaluated
with both the screening test and the diagnostic test in two studies, indicating
a low risk of bias.””®° In the remaining 24 studies, only Ab-positive or Ag-
positive samples (according to the study-specific definition of screening test-
positivity) progressed to PCR testing; however, this did not necessarily bias
the results that were reported, as these studies did not attempt to
extrapolate conclusions regarding Ab-negative patients or Ag-negative
patients. All patients in each included study received the same diagnostic
test and none of the studies lost patients to follow-up. Martins et al.”®
excluded 73 patients from the analysis who participated in a health
assessment interview but did not provide a blood sample; however, the
patient characteristics and history of risk factors were not found to be
significantly different between the included and excluded patients, so this
was not judged to increase the risk of bias for this study.

Additional details regarding risk of bias assessments can be found in Table
16 in Appendix 8.

Data analysis and synthesis

Because of the heterogeneity in the screening tests used and study
populations included in the identified studies, a meta-analysis of the
screening effectiveness of Ab and Ag tests was not conducted. Of the 26
included studies, 23 reported on HCV Ab tests”0 8486899194 gnd four
reported on HCV Ag tests.?*#08%9

Additional Ab test results and Ag test results for each included study,
including the number of patients tested overall and the number of positive
patients, are presented in Table 20 and Table 21 respectively, in Appendix
9.

Ab Tests
Ab+RNA+ (of all Ab+)

The proportion of HCV Ab-positive patients identified by screening with the
HCV Ab test who also were shown to have active viral infection by PCR was
evaluated in 23 studies; this value ranged overall from 0% in three studies
(Ortho HCV version 3.0 ELISA for blood donors in the Solomon Islands,92
VITROS Anti-HCV CLIA to screen attendees at a community fair,79 and
INNOTEST HCV Ab Il ELISA to screen members of the general population
in Brazil®®) to 89.7% in one study (DiaSorin anti-HCV ELISA, third
generation for blood donors in Jordansz).

Laboratory directors for four of five provinces who responded to CADTH’s
informal query regarding screening test usage indicated that the Abbott
ARCHITECT anti-HCV CMIA is used in their provincial public health
laboratories for the purpose of hepatitis C screening (Dr. Jordan Feld,
Toronto General Hospital Liver Centre, University Health Network,
McLaughlin-Rotman Centre for Global Health, Toronto: ON: personal
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communication, 2016 Dec). Studies that evaluated this screening test in
blood donors and clinical samples also reported a wide range of results;

using the ARCHITECTanti-HCV CMIA, the proportion of Ab-positive patients
who also tested positive for HCV-RNA ranged from 10.1% to 38.9% in blood

donors and 33.3% to 80.3% in clinic samples.

These results are presented for each test, by population studied, in Table 3.

Table 3: Proportion of Ab-Positive Patients With Active Viral Infection by PCR

(Ab+RNA+/Ab+)
Ab Test General Population Blood Donors Clinic Samples
Ortho HCV version 5 studies: 2 studies: NA
3.0 ELISA . 43/92 = 46.7%"" . 0/36 = 0%92
. 62/86=72.1%% . 15/387 = 3.9%94
. 85/116 = 73.3%®
. 148/195=75.9%"
. 28/32 = 87.5%"%°
ARCHITECT Anti- NA 3 studies (including 1 study | 3 studies:

HCV CMIA

with 2 parts):
. 9/89=10.1%"
. 7/25=28.0%">
« 32/97 = 33.0%%°
. 7/18 =38.9%'%°

. 2/6=33.3%""
. 65/86 = 75.6%"
+ 155/193 = 80.3%

o 0/2=0%%¢

VITROS Anti-HCV 2 studies: NA NA
CLIA . 0/1=0%"°

. 14/18=77.8%"¢
Cobas e411 Anti- NA 1 study, 2 parts: NA
HCV ECLIA . 7/19=36.8%"

o TN7=412%"%

Cobas e601 Anti- NA NA 1 study:
HCV ECLIA .« 65/136 = 47.8%""
Murex Anti-HCV 1 study: 1 study: NA
version 4.0 ELISA . 462/651 =71.0%" « 106/146 = 72.6%"*
Murex Anti-HCV NA 1 study: NA
ELISA, third o 7141 =17.1%%
generation
Biochain Anti-HCV NA NA 1 study: 2o
ELISA « 103/128 = 80.5%
Wantai Core Anti- 1 study: NA NA
HCV ELISA and . 44/118 = 37.3%"7
Kehua Core Anti-HCV
ELISA, third
generation
DiaSorin Anti-HCV NA 1 study: NA
ELISA, third « 26/29 = 89.7%%
generation
INNOTEST HCV Ab 1 study, 2 parts: NA NA
Il ELISA . 0/6 = 0%
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Table 3: Proportion of Ab-Positive Patients With Active Viral Infection by PCR
(Ab+RNA+/Ab+)

General Population Blood Donors Clinic Samples
Bioelisa HCV 4.0 NA NA 1 study:
ELISA, AXSYM HCV . 2/4=50.0%%
version 3.0 MEIA,
and INNO-LIA
immunoblot

Ab = antibody; CLIA = chemiluminescent immunoassay; CMIA = chemiluminescent microparticle immunoassay; ECLIA = electrochemiluminescent

immunoassay; ELISA = enzyme-linked immunosorbent assay; HCV = hepatitis C virus; MEIA = microparticle enzyme immunoassay; NA = not applicable;

PCR = polymerase chain reaction; RNA = ribonucleic acid.

@Value reflects samples reactive on both the initial screening test (ARCHITECT) and the second Ab test (Bio-Rad ELISA).

®Value reflects samples with INNO-LIA confirmation; value for repeatedly reactive samples on ARCHITECT alone was 28.0%.”

°First value (larger denominator) reflects repeatedly reactive samples on Ab test alone, second value (smaller denominator) reflects samples with INNO-
LIA confirmation.

?Value reflects samples reactive on both the initial screening test (Murex) and the second Ab test (AxXSYM HCV MEIA).

Two studies’?® reported results separately for samples found to be Ab-

positive by the screening tests alone and for reactive samples that were
confirmed to be Ab-positive by INNO-LIA immunoblot. For all three
screening tests (ARCHITECT Anti-HCV CMIA or Cobas e411 Anti-HCV
ECLIA™ and INNOTEST HCV Ab Il ELISA®), the number of Ab-positive
samples decreased when confirmed by immunoblot; this increased the
proportion of Ab-positive patients with active viral infection for one study72
but not the other, which did not identify any RNA-positive patients.®®

The wide range of results observed across studies may reflect differences in
test performance but may also be influenced by several study variables,
such as population characteristics. In general, the proportions of Ab-positive
individuals with active infection were higher (> 70%) in studies conducted on
a general population”"®#8889%% g0 |ower (< 40%) in studies conducted
with blood donor samples.”?7376879294 This may be attributed to the pre-
screening questionnaires and assessments that are applied to screen out
high-risk potential blood donors before a blood sample is obtained.
However, there may also be other population factors that influence test
performance. Two studies that tested blood donor samples with the Ortho
HCV version 3.0 ELISA?® demonstrated dramatically lower proportions of
Ab+RNA+ results of all Ab+ samples than studies using the same test to
screen samples from the general population (see Table 3). The study by
Lucas and Faoagali®® showed that none of the 36 Ab+ samples were RNA+.
However, three of the 36 Ab+ samples were confirmed to be reactive for
anti-HCV Ab by the recombinant immunoblot assay (RIBA), suggesting that
the majority of Ab+ samples were false-positives. This study was conducted
in the Soloman Islands, an area endemic for malaria, which may resultin a
high false-positive anti-HCV rate on third-generation ElAs.” Similarly, the
second study by Vrielink et al.* showed that 15 of 387 Ab+ samples from
European blood donors were also RNA+; again, most of these samples
were likely false-positive for Ab, as 369 of the Ab+ samples were either
RIBA-negative or indeterminate. In this study, none of the RIBA+ individuals
presented risk factors for HCV, suggesting that these results may reflect
Ortho HCV version 3.0 ELISA performance in a low-risk blood donor
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population. Variability in population characteristics may also contribute to the
variation in results seen for studies using clinical samples, as this was a
broad category that consisted of many different types of patients in various
clinical settings, including general prac’tices,84 hospital microbiology
departments,so‘81 clinics for STI testing,71 and an emergency deparment.70

Another factor that may affect the results is sample size; a study with a small
sample size in a low-prevalence population may be insufficient to detect
enough Ab+ individuals to provide an accurate representation of those
individuals with active viremia. For example, the studies that did not identify
any Ab+RNA+ individuals among all Ab+ samples had sample sizes of
598,72 231,”° and 1,007.%* However, 13 studies had sample sizes of at least
2,000,73'77'81'82’84’86'89’94 and the proportion of Ab+RNA+ individuals among
all Ab+ people in these studies ranged from 3.9% to 89.7%; this suggests
that there are factors other than study sample size affecting this outcome.
Beyond total study sample size, six studies identified fewer than 20 Ab+
samples in the entire study population, and the proportion of viremic patients
was generally low in these studies (0%,79’83 33.3%,71 38.9%,72 50.0%,84 and
77.8%’®). Therefore, the precision and reliability of results provided by
studies with a small number of Ab+ samples is limited and strong
conclusions may not be drawn from these studies. However, excluding these
studies from the analysis does not alter the range of results observed for
these studies; this observation supports the conclusion that there are
several variables contributing to the results, and that a primary driver of the
results was not identified.

There are likely other sources of variability that remain unclear, as several

Ab tests or combinations of tests were evaluated in one study
each 70,72,74,75,77,81-84,87

Overall, based on results reported by studies with a large sample size (n >
1,000) in a general population (i.e., in contrast to blood donors who are likely
pre-screened), Ab tests appear to be moderately good at identifying
individuals with active HCV infection, as the proportion of Ab-positive
individuals with HCV viremia ranged from 71.0% to 87.5% in these five
studies.”>8688:8993 |y 4 screening scenario, this would mean that up to 29%
of Ab-positive people would unnecessarily proceed to RNA testing. This may
be acceptable for the first step in a screening pathway, since the main goal
is to avoid missing cases (screening in is more important than screening
out), and there are few harms associated with a non-invasive diagnostic test
like PCR.

Ab-RNA- (of all Ab-)

The proportion of Ab-negative patients who were confirmed not to have
active viral infection by PCR was evaluated in two studies; *® the majority
of studies (n = 24) did not perform PCR testing in Ab-negative samples, so
this outcome was not frequently reported. In patients referred to a hospital
microbiology department in Turkey who were screened for HCV Abs with the
ARCHITECT Anti-HCV CMIA, 73.7% of Ab-negative patients were shown to
be virus-free by RT-PCR, and 26.3% of Ab-negative patients were RNA-
positive.®” However, the majority of the 212 patients in this study tested

positive for both Ab (n = 193) and RNA (n = 160), suggesting that the study
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population was not accurately described as “patients at low risk for hepatitis
C virus”® and likely does not truly reflect a general screening population;
this reduces the reliability and applicability of the study results for this
review. Another screening study conducted in an urban ED in the US, in
which patients were approached consecutively during the study periods,
found that 99.7% of patients who were Ab-negative on the BioChain Anti-
HCV ELISA were also RNA-negative by RT-PCR.”

Ag Tests
Ag+RNA+ (of all Ag+)

The proportion of HCV Ag-positive patients identified by screening with the
HCV Ag test who also were shown to have active viral infection by PCR was
evaluated in four studies,?*®%%% put the validity of results was generally
limited by the methods of patient selection®® and the low number or absence
of patients who tested positive for HCV Ag.z“‘90 One study did not identify
any Ag-positive patients among 500 tested (i.e., no samples progressed to
RNA testing),24 and another study identified one Ag-positive individual of
1,004 tested (i.e., one sample progressed to RNA testing); this patient was
RNA-negative, giving a 0% result for the proportion of Ag+RNA+ individuals
of all Ag-positive patients.90 Likewise, one study found that 100% of Ag-
positive blood donors were also RNA-positive, but two of 2,586 blood donors
overall tested Ag-positive (i.e., two samples progressed to RNA testing and
both were RNA-positive).24 The remaining two studies reported that 20.2%%°
and 100% of Ag-positive patients also tested RNA-positive. These results
are presented for each test, by population studied, in Table 4.

Table 4: Proportion of Ag-Positive Patients With Active Viral Infection By PCR

(Ag+RNA+/Ag+)

‘ General Population

Blood Donors Clinic Samples

ARCHITECT HCV Antigen | NA NA 1 study:
CMIA « 154/154 = 100%
PRISM HCV Core Antigen | NA 1 study: NA
CLIA . 0/1=0%"
Ortho HCV Core Antigen 1 study: 2 studies: NA
ELISA « 0/0 = Not evaluable®* o 25/124 = 20.2%%
. 2/2=100%*

Ag = antigen; CLIA = chemiluminescent immunoassay; CMIA = chemiluminescent microparticle immunoassay; ELISA = enzyme-linked immunosorbent
assay; HCV = hepatitis C virus; NA = not applicable; PCR = polymerase chain reaction.

As with the results observed for the Ab tests, the results observed for each
Ag test may not be entirely representative of test performance, and the
discrepancy between the results reported by each of the included studies
may have been affected by other sources of variation. The 0% or 100%
proportion of Ag+RNA+ of all Ag-positive blood donors reported by Muerhoff
et al.” and Icardi et aI.,24 respectively, is likely unreliable because of the
limited number of Ag-positive samples identified in those studies. One
patient of 1,004 tested was Ag-positive in the study by Muerhoff et al.,” and
two of 2,586 samples tested Ag-positive in the study by Icardi et al.®* The
other study by Kesli et al.® evaluated the ARCHITECT HCV Ag CMIA,
which laboratory directors have indicated is the Ag test used as part of the
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hepatitis C screening pathway in two of five Canadian public health
laboratories from which CADTH was able to receive a response (Dr. Jordan
Feld: personal communication, 2016 Dec). This study was conducted using
surplus blood samples from a hospital microbiology lab. Of the 212 samples
screened, 154 were Ag-positive, and 100% of the Ag-positive samples were
also RNA-positive. The patient samples were not well-described in the
study, so it is unclear whether there were patient characteristics (such as
suspected HCV infection) that could explain the high number of Ag-positive
samples. Letowska et al.® screened a large number of blood donor samples
(n =133,279) for Ag, so it is possible that the 20.2% reported in this study is
a more reliable value than the 0% or 100% results reported in the other
three studies. Still, this proportion is lower than what would be expected,
given that both Ag and RNA are indicators of active infection and therefore
should correlate well with each other. This study was published in 2004 and
evaluates the Ortho HCV Core Antigen ELISA test, which is not listed in the
Health Canada Medical Devices Active License Listing; this suggests that
the results of this study may not be current or applicable to a Canadian
health care setting.

Ag-RNA- (of all Ag-)

Ag-negative samples were tested by PCR to investigate the presence of
RNA in one study; Kesli et al.® reported that 89.7% of Ag-negative patients
were confirmed not to have active viral infection by PCR. All of the Ag-
negative samples that tested RNA-positive (n = 6) were categorized as
having an RNA titre lower than 10° IU/mL; it is possible that the amount of
virus in the sample was below the limit of detection for the Ag assay and that
these results reflect test performance rather than characteristics of the study
population.
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Assessment of the Overall Quality of
the Evidence

Research question 1 — Clinical effectiveness
No study met the inclusion criteria for Q1.

Table 22 of Appendix 10 reflects the lack of available data to make a
Grading of Recommendations Assessment, Development and Evaluation
(GRADE) assessment.

Research question 2 — Frequency of harms

The single study on frequency of harms was a non-comparative study and
did not provide an estimate of effect on HCV screening.

As such, Table 23 of Appendix 10 reflects the lack of available data to make
a GRADE assessment.

Research question 3 — Cost-effectiveness

The methods for the assessment of a body of evidence derived from cost-
effectiveness analyses have not yet been established by the GRADE
working group. Therefore, a GRADE evidence profile was not created.

Research question 4 — Patients’ preferences and
values

A total of five main findings on participant preferences and values related to
HCV screening were derived from the descriptive themes. The five review
findings are, as follows:

1. Knowledge of and desire to know HCV status, level of perceived
personal risk, and knowledge of HCV influence the decision to be
screened.

2. People consider the implications for and availability of management for
HCV when deliberating about screening.

3. Decisions about HCV screening are influenced by psychological and
interpersonal contexts such as fear, embarrassment, denial, interest in
personal health, concern for others, and relationships with others.

4. Preferences around implementation of screening include views about
consent and initiators of testing, clinical setting of screening, test
methods, and delivery of test information and results.

5. PWID and inmates experience unique barriers to HCV screening
related to stigma and access to health care.

Each review finding began with a high level of confidence, which was
reduced according to the severity of concerns about the evidence in any of
the four CERQual domains: methodological limitations, relevance, adequacy
of data, and coherence of evidence. The CERQual approach classifies
confidence in review findings as high, moderate, low, or very low.
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The level of confidence was graded as moderate for the three main findings
pertaining to the first descriptive theme, regarding knowledge of HCV and
HCYV status, implications for the management of HCV, and the influence of
interpersonal and psychological contexts on the decision to screen. The
level of confidence in the findings was downgraded from high to moderate
because of moderate concerns regarding methodological limitations (first
review finding), relevance (second review finding), or both (third review
finding). The first review finding was based on studies that demonstrated
problematic sampling methods and were at risk of social desirability bias that
could overestimate acceptance of screening. The second review finding was
associated with moderate concerns related to population relevance; the
studies contributing to this finding studied high-risk and general populations,
but it is unclear whether individuals from high prevalence populations were
well-represented. The third review finding presented the same concerns
related to population relevance. It also suffered from the methodological
limitations of two key studies®®®’ related to participant selection methods,
potential for social desirability bias, and insufficient reporting on the interview
process and analysis strategy.

The fourth and fifth main findings (preferences around implementation and
populations with unique barriers to screening), which were related to the
second descriptive theme, were judged to be findings with low confidence.
The fourth review finding was downgraded from high to low confidence
because of major concerns about adequacy and moderate concerns about
methodology, relevance, and coherence of the data. The studies
contributing to this review finding provided generally thin data, particularly
regarding situations in which the various reported preferences about HCV
screening would be important. The moderate methodology concerns for this
finding were driven by major limitations in two studies®®®’ related to
insufficient reporting of several aspects of study conduct. The setting of
studies contributing to the fourth review finding (e.g., prisons and
community-based resource centres) may reflect HCV screening
implementation preferences that are not relevant to the primary health care
setting of interest for this review. Inconsistency across these studies was
also noted regarding which implementation factors were considered to be
important. The level of confidence in the fifth review finding was judged to be
low because of major methodological limitations and moderate concerns
about relevance and adequacy of the data. Two studies®®’ contributing to
this finding presented major concerns related to participant selection, risk of
social desirability bias, and the use of a researcher-defined questionnaire
that did not allow for participants’ expression in their own words. As this
finding was specific to unique barriers to screening experienced by PWID
and inmates, there was partial relevance to the entire population of interest
for this review. Few studies were identified that contributed to this finding;
however, as they provided relatively rich data, the adequacy concerns were
judged to be moderate rather than major.

Table 24 of Appendix 10 summarizes the key findings from the descriptive
evidence synthesis and gives the level of confidence in the evidence for
each of these findings, as assessed using the CERQual approach.
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Research question 5 — Clinical validity

The evidence on the clinical validity of Ab and Ag testing started out graded
as high based on study design — all studies were cross-sectional — which
was then downgraded according to the severity of concerns about the
evidence in any of the GRADE domains: risk of bias, indirectness,
inconsistency, imprecision, and publication bias. The GRADE approach
classifies confidence in review findings as high, moderate, low, or very low.

Ab Tests

Twenty-three studies’*®+8689919 gyaluated the proportion of Ab test-positive

patients who were confirmed to have active infection by PCR (Ab+RNA+/all
Ab+), and the proportion of Ab test-positive patients who were confirmed to
be free from active infection by PCR (Ab+RNA-/all Ab-). Based on individual
study assessments using the QUADAS-2 tool,> there was an unclear risk of
bias related to the patient selection, screening test, and diagnostic test
domains for approximately one-third of studies because of the limited
reporting of methods. This was considered to be a serious limitation that
would affect the confidence in the results; therefore, the quality of evidence
level was downgraded by one point to moderate.

Two studies’*® evaluated the proportion of Ab test-negative patients who

were confirmed to have active infection by PCR (Ab-RNA+/all Ab-), and the
proportion of Ab test-negative patients who were confirmed to be free from
active infection by PCR (Ab-RNA-/all Ab-). The overall risk of bias was
determined to be serious; the patient selection methods were unclear for
one study,®® which affected confidence in the range of results for these
outcomes. Consequently, the quality of the evidence was downgraded by
one level to moderate.

For all outcomes, indirectness was not considered to be serious, as the
study population, screening tests, and diagnostic tests used in all studies
were relevant to the review research questions and met the inclusion
criteria.

Inconsistency was judged to be serious for all outcomes, as there was a
wide range of reported values that could have been affected by inter-study
variation in population, type of screening test, or combination of tests used,
or specific PCR protocol followed, but it was unclear which factors
influenced results the most. As a result of this uncertainty, the quality of
evidence was again downgraded for all outcomes from moderate to low.

There was no evidence to assess imprecision, as no confidence intervals
were reported, and there was no evidence of publication bias.

The final GRADE evidence quality level for all Ab test outcomes was low.

Details regarding GRADE assessments for studies evaluating Ab tests can
be found in Table 25 in Appendix 10.
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Ag Tests

Four studies®***%>% evaluated the proportion of Ag test-positive patients

who were confirmed to have active infection by PCR (Ag+RNA+/all Ag+),
and the proportion of Ag test-positive patients who were confirmed to be free
from active infection by PCR (Ag+RNA-/all Ag+). There was a high risk of
bias regarding the screening test in one study® and an unclear risk of bias
for patient selection in another study.80 As there were possible quality issues
in half the studies for this outcome, the risk of bias assessment presented
serious limitations that reduced confidence in the study results, and the
quality of the evidence was downgraded by one level to moderate.

One study80 evaluated the proportion of Ag test-negative patients who were
confirmed to have active infection by PCR (Ag-RNA+/all Ag-), and the
proportion of Ag test-negative patients who were confirmed to be free from
active infection by PCR (Ab-RNA-/all Ag-). Limited reporting regarding
patient selection methods introduced an uncertain risk of bias. As this was
the sole study providing data for this outcome, this limitation was judged to
be serious and the quality of evidence was downgraded by one level to
moderate.

For all outcomes, indirectness was not considered to be serious, as the
study population, screening tests, and diagnostic tests used in all studies
were relevant to the review research questions and met the inclusion
criteria.

Inconsistency was judged to be serious for all outcomes. There was a wide
range of reported values for the proportions of Ag test-positive patients with
and without active viremia that could have been affected by inter-study
variation in population, the number of Ag-positive individuals indentified in
each study, the type of screening test used, or specific PCR protocol
followed, but it was unclear which factors influenced results the most.
Furthermore, a single study contributed data to the proportions of Ag test-
negative patients with and without active viremia; therefore, heterogeneity
could not be assessed and confidence in the results was reduced. As a
result of this uncertainty, the quality of evidence was again downgraded for
all outcomes from moderate to low.

There was no evidence to assess imprecision, as no confidence intervals
were reported, and there was no evidence of publication bias.

The final GRADE evidence quality level for all Ag test outcomes was low.

Details regarding GRADE assessments for studies evaluating Ag tests can
be found in Table 26 in Appendix 10.
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Discussion

Most of the evidence reported in this review comes from 12 studies on
patient preferences and values on screening for HCV infection, and 26
studies on the clinical validity of screening for HCV infection with Ab or Ag
tests in asymptomatic, non-pregnant adults. One study each was found on
the frequency of harms and cost-effectiveness of HCV screening; therefore,
results should be interpreted with caution. No published study on the
comparative clinical effectiveness of HCV screening versus no screening
met the inclusion criteria.

The summary of findings is followed by a commentary on the generalizability
and limitations of the review.

Summary of findings

Clinical effectiveness

No evidence was identified regarding the clinical effectiveness of HCV
screening compared with no screening. This is consistent with the findings of
the 2013 USPSTF systematic review that did not identify any studies to
address their research question regarding the impact of screening for HCV
infection in non-pregnant adults without known abnormal liver enzyme levels
on morbidity, mortality, quality of life, and HCV incidence.® No
recommendations regarding HCV screening in this population were
produced by the USPSTF; rather, the guideline based on this systematic
review recommends targeted screening in high-risk populations and one-
time screening in the birth cohort of 1945 to 1965.%° Likewise, the CDC
strongly recommends HCV screening in the same groups as the USPSTF,
and does not recommend general population screening.42 For people who
are part of a high HCV seroprevalent population or who have a history of
high-risk exposure or behaviour, the World Health Organization also makes
a strong recommendation that testing for HCV Ab should be offered,
although the 1945 to 1965 birth cohort is not specifically listed.*® This
recommendation was based on moderate-quality evidence.

The CDC reported that the HCV seroprevalence in the 1945 to 1965 birth
cohort in the US is higher than that of the general population at 3.25%.'®
The USPSTF noted that the increased HCV prevalence in this birth cohort
may be related to a much earlier history of high-risk behaviour or exposure
to unscreened blood transfusions prior to 1992.% While targeted screening
of high-risk individuals may be a more efficient screening strategy than a
birth cohort-based screening strategy (fewer people need to be screened to
identify one person with HCV infection in a risk-based screening strategy),
the USPSTF concluded that 1945 to 1965 birth cohort screening would
provide a similar benefit to risk-based screening because of the large
number of Americans who belong to this birth cohort.* Similarly to the
evidence-based guidelines produced in the US, a position statement from
the Canadian Liver Foundation suggests that all adults born from 1945 to
1975 should undergo testing for hepatitis C." This position statement
referred to the USPSTF recommendations, which stated that HCV is most
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prevalent in this subpopulation, and commented that risk-based testing has
been unable to identify all individuals with HCV infection. However, a
specific prevalence for this birth cohort in a Canadian population or direct
evidence to support an expanded birth cohort compared with the American
recommendations was not provided.

As the value of birth cohort screening is linked to HCV prevalence in those
groups, the comparability of HCV prevalence in Canadian and American
birth cohorts is a consideration for the applicability of the American
screening guidelines to a Canadian clinical setting. In 2011, PHAC used
back-calculation and workbook methods to estimate the prevalence of
chronic HCV infection in Canada overall (0.64%), as well as in certain birth
cohorts.” While the evaluated birth cohorts from 1950 to 1974 had a higher
estimated HCV prevalence than the overall Canadian population (1950 to
1954, 1.25%; 1955 to 1959, 1.5%; 1960 to 1964, 1.2%; 1965 to 1969, 1.1%;
1970 to 1974, 0.8%), these estimates were consistently lower than the HCV
prevalence in the American 1945 to 1965 birth cohort. Furthermore, PHAC
estimated that the prevalence of chronic HCV infection in persons born
before 1949 has decreased since 1991 to below the overall prevalence rate
in Canada.” A Canadian study is currently underway assessing the
seroprevalence in the 1945 to 1974 birth cohort to add to the body of
evidence regarding HCV prevalence in Canada, which may inform
deliberations about the importance of screening for chronic HCV infection in
this group (Dr. Jordan Feld: personal communication, 2016 Dec).

While no studies directly assessing the clinical effectiveness of HCV
screening in asymptomatic adults were identified for this review, it is
anticipated that any benefit of screening would be closely linked to the
availability of early treatment for those who would be detected by screening.
Modelling studies based on European populations have shown that
increasing both HCV diagnosis and treatment rates over time given the
availability of newer DAA therapeutic options would reduce HCV prevalence,
as well as HCV-related morbidity (e.g., cirrhosis, hepatocellular carcinoma)
and mortality.'"*"% Based on the CADTH Therapeutic Review Drugs for
Chronic Hepatitis C Infection,”® the CADTH Canadian Drug Expert
Committee recommends that all patients with chronic HCV infection,
regardless of fibrosis score, should be considered for treatment; however,
the CADTH Canadian Drug Expert Committee also notes that it may not be
feasible to treat all patients with the available resources of the health care
system, so treatment of patients with severe disease should be prioritized.105
Therefore, the potential benefits of an HCV screening program may be
minimized if asymptomatic individuals with HCV infection identified by a
screening program do not receive treatment until they have more severe
disease. However, additional benefits to the recognition of asymptomatic
HCV infection include counselling regarding other forms of liver injury such
as alcohol and fatty liver disease, as well as the prevention of transmission
of infection to others. As the costs of treatment decrease, treatment access
may also expand.

CADTH HEALTH TECHNOLOGY ASSESSMENT Screening for Hepatitis C Virus

60



CADTH

Frequency of harms

One non-comparative, observational study met the inclusion criteria for the
question on frequency of harms.* Among 681 anti—-HCV-positive patients
seen at a Veterans Affairs Medical Center in the US, 670 were tested for
HCV-RNA and 520 were confirmed positive (confirmation of viremia was
missed in 11 patients). One patient was hospitalized for one night of pain
control following a liver biopsy. This outcome from a liver biopsy may not be
particularly relevant to HCV screening, as it may be considered a treatment
prioritization step and is performed much less frequently for fibrosis staging
since the introduction of effective non-invasive tools like transient
elastography, which has replaced liver biopsy in some centres in Canada.®
Other than missing confirmatory test results from fewer than 2% of samples
(11 out of 681), bias due to deviations from the protocol was not evident.
Potential bias due to measurement of outcomes could not be assessed, as
the process with which harms were measured was not adequately
described. Likewise, bias in selection of reported results could not be
assessed.

Cost-effectiveness

The authors of the included cost-effectiveness analysis considered the
impact of one-time “screen-and-treat” strategies for patients with chronic
HCV monoinfection.® The authors incorporated three treatment scenarios:
Tx1, Tx2, and Tx3. In scenario Tx1, all patients (infected with HCV
genotypes 1 through 6) received PR. In scenario Tx2, patients with genotype
1 infection received simeprevir plus PR, and patients with genotypes 2 and 3
received sofosbuvir plus ribavirin. In scenario Tx3, patients with genotype 1
infection received interferon-free combination therapy, and patients with
genotypes 2 and 3 received sofosbuvir plus ribavirin. Patients with
genotypes 4, 5, and 6 received PR in all scenarios.

For individuals 25- to 64-years-old and living in Canada, a screen-and-treat
intervention resulted in ICERSs ranging from $34,783/QALY to $42,398/QALY
compared with no screening. The most cost-effective option was Tx3 in this
age group. For individuals 45- to 64-years-old, screen-and-treat resulted in
ICERSs ranging from $34,359/QALY to $44,034/QALY. The most cost-
effective option was Tx1 in this age group. Therefore, a one-time screen-
and-treat strategy was found to be cost-effective at a willingness-to-pay
threshold of $50,000/QALY for both evaluated birth cohorts, one
representing a large proportion of the Canadian adult general population
(age 25 to 64) and the other representing a high-prevalence subgroup of the
general population (age 45 to 64). One-way sensitivity analysis suggests the
model was robust to screening acceptance rates and cost of screening.
When compared with no screening only, probabilistic sensitivity analyses
demonstrated that the chances that screening and treatment would cost less
than $50,000/QALY were 56% for Tx1, 51% for Tx2, and 60% for Tx3.

The HCV management landscape is rapidly evolving with the development of
rapid tests and markedly improved treatment options. The accompanying
changes to available treatment options for HCV infection will have important
implications for cost-effectiveness of screening and subsequent treatment.
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This cost-effectiveness analysis may no longer be relevant as newer, more
effective, simpler options become available and the costs of treatment
change; however, it is expected that screen-and-treat strategies will become
more cost-effective, especially if costs of treatment decrease.

People’s preferences and values regarding HCV screening

Twelve studies®®®° provided evidence related to participants’ preferences

and values regarding the decision to be screened for HCV. The results of
these studies revealed that people make decisions about screening while
considering their immediate context and the perceived consequences and
implications of a positive test result, including the availability and
effectiveness of HCV treatment and concerns about passing on an HCV
infection. Furthermore, an individual will make a screening decision that
appears reasonable to them, based on their own life situation, psychological
context, and unique knowledge about screening and HCV in general. Of
note, participants did not include considerations of specific HCV-related
clinical outcomes (e.g., liver cancer, liver transplant, cirrhosis) in their
discussions of screening decisions. This may reflect a generally limited
knowledge of HCV-related disease progression, or that concern about
specific clinical events is not the primary driver of this decision.

People also hold preferences regarding the implementation of their decision
to screen. They generally expressed a desire for confidential and convenient
testing in a comfortable environment, and preferred screening situations in
which they could appropriately receive sufficient information about HCV and
the test, and obtain results quickly. Some issues differed among subsets of
the general population, such as concerns about stigma and access to health
care among PWID and inmates, which may require special consideration for
the implementation of screening programs involving these groups.

Clinical validity

A total of 26 studies®**** were included for the research question on the
clinical validity of screening with Ab or Ag tests. Study populations consisted
of asymptomatic individuals selected from the general population, blood
banks, and clinic or hospital settings across several countries, screened with
a variety of Ab and Ag tests, including ELISAs, CMIAs, ECLIAs, and MEIAs.

There was a wide range in the proportion of HCV Ab-positive or Ag-positive
patients with chronic HCV infection reported across studies, from 0% to
89.7% with the Ab tests and 0% to 100% with the Ag tests. Specifically,
these results were fairly consistent when focusing on the tests commonly
used in Canada. Laboratory directors have reported that the Abbott
ARCHITECT anti-HCV CMIA and the ARCHITECT HCV Ag CMIA are used
for hepatitis C screening in some Canadian public health laboratories (Dr.
Jordan Feld: personal communication, 2016 Dec). Included studies that
evaluated the ARCHITECT anti-HCV test showed that the proportion of Ab-
positive patients who also tested positive for HCV-RNA ranged overall from
10.1% to 80.3%. One study that evaluated the ARCHITECT HCV Ag CMIA
reported that 100% of Ag-positive samples (n = 154) were also RNA-
positive.so These ranges of results do not necessarily reflect test
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performance alone but may also have been influenced by other factors,
including variability in study populations and the number of Ab-positive or
Ag-positive samples identified. Furthermore, some studies evaluated tests
that are not commercially available or commonly used in Canada, which
limits the relevance of these study findings to current clinical practice in a
Canadian setting.

The focus of this review on the clinical validity of HCV Ab and Ag screening
tests is distinct from the analytical validity of Ab and Ag tests, which has
been established. Third-generation EIAs have a reported sensitivity of
97.5% to 100%, and a reported specificity of over 99% to detect HCV Abs in
blood donor and clinical samples.'® The limit of detection of a currently
available HCV Ag test is 3.00 fmoI/L,80 and, while less sensitive than HCV-
RNA assays, Ag tests have demonstrated a sensitivity of over 90% and
specificity exceeding 98%.%*"%" The clinical validity of a screening test is
determined by the ability of that test to act as a good surrogate for a
diagnostic test, such as PCR to detect viral RNA; therefore, a high
proportion of Ab-positive or Ag-positive patients who are also RNA-positive
by PCR would generally indicate good clinical validity of the Ab or Ag tests.
The inconsistency of observed results among Ab test studies and Ag test
studies may reflect differences in performance between the various tests
evaluated, but it may also be affected by the underlying HCV prevalence in
the source populations, the number of individuals included in the study, or
other sources of population variation between studies. For example, the
proportion of Ab+RNA+ individuals among all Ab+ samples identified with
Ortho HCV version 3.0 ELISA in a general population (five
studie586'88'89’91’93) ranged from 46.7% to 87.5%, and the studies contributing
to the upper and lower ends of that range were conducted in Italy — a
country with a reported point seroprevalence of 2.0% but that ranges from
1.6% to 7.3%.%

Another five studies®*##%°9 rgported that none of the Ab+ or Ag+

individuals were found to be RNA+ by PCR, which may also be a finding that
is influenced by prevalence. As studies were eligible for inclusion in this
review if they were conducted in a country with an average HCV
seroprevalence of less than 3.5%, it is possible that the sample sizes in
some of these studies (n < 600 in three studies®*"*%?) were not large
enough to adequately represent the proportion of individuals in the total
population with chronic HCV infection. For this reason, and all other factors
being equal, results from studies with larger sample sizes may be more
reliable. However, two®® of the five studies had large sample sizes (n =
1,004% and 1,00783), suggesting that overall study sample size is not the
only contributing factor to the observed results. As the outcomes of interest
for this review included the proportions of Ab-positive or Ag-positive samples
that were also RNA-positive, a sufficient number of samples would have to
be identified with the screening test to understand how well this corresponds
with a result on the PCR test. For example, when one sample is screening-
test positive, the only possible proportions of samples also testing positive
on the PCR test are 0% and 100%, which likely does not accurately reflect
what the results would be if more samples were tested with PCR. Six studies
reported that fewer than 20 screened samples tested positive for
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Ab 717278798384 | addition, two of the four included Ag test studies reported

that two samples or fewer tested positive for Ag.24’90

It is not necessarily unexpected that the upper range of Ab+RNA+ results
was lower than that of Ag+RNA+ results, as the presence of Ag reflects
current infection and the presence of HCV Abs reflects exposure to HCV.
Given that 15% to 50% of people infected with HCV spontaneously clear the
virus, > up to one-half of all Ab-positive individuals could be RNA-negative
by PCR. Based on results reported by studies with a large sample size (n >
1,000) in a general population (i.e., in contrast to blood donors who are likely
pre-screened), Ab tests appear to be moderately good at identifying
individuals with active HCV infection, as the proportion of Ab-positive
individuals with HCV viremia ranged from 71.0% to 87.5% in these five
studies.”>888899 | 5 screening scenario, this would mean that up to 29%
of Ab-positive people would unnecessarily proceed to RNA testing. This may
be acceptable for the first step in a screening pathway, since the main goal
is to avoid missing cases (screening-in is more important than screening-
out), and there are few harms associated with a non-invasive diagnostic test
like PCR.

Data on the proportion of Ab-negative individuals with active viremia (Ab—
RNA+ of all Ab— samples) were available from two studies and reported as
0.3% (two of 796 ED patients)70 and 26% (five of 19 patients from a hospital
microbiology department).®’ While limited evidence was identified to address
this issue, a minority of Ab-negative individuals may be incorrectly assumed
to be HCV infection-free and theoretically would not proceed for subsequent
diagnosis and treatment, if necessary. However, variability in the study
populations and the total number of negative samples identified may have
impacted the results; therefore, these findings should be interpreted with
caution.

A recent systematic review was published on the diagnostic test accuracy of
Ab and Ag tests for HCV infection screening in asymptomatic adults, and the
results followed a similar trend to this repor’t.108 This review reported a wide
range of positive predictive values for HCV Ab screening tests relative to an
RNA-based reference standard test (13.8% to 90.0%). The systematic
review identified one study that compared a dual Ab/Ag test with an RNA-
based reference standard, and reported a positive predictive value of 44.6%
for this test.'® It is possible that the range of results reported in this
systematic review was also influenced by variability between studies in the
patient populations.

Overall, the heterogeneity between study interventions and source
populations across the 26 studies included in this review introduced
uncertainty and reduced the quality of evidence contributing to each
outcome for this review question. The limited quality of the evidence
identified for this report precludes clear conclusions about the clinical validity
of a particular Ab or Ag test or screening pathway.
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Targeted screening of high-risk and high prevalence
populations

Among the studies that were included for the research questions on harms,
cost-effectiveness, and people’s views of HCV screening, there was little
evidence to address the impact of targeted screening of high-risk and high
HCV prevalence populations. The study on frequency of harms included
patients who may have had a history of mental illness,* and the cost-
effectiveness analysis focused on birth cohort screening (adults aged 25 to
64 years, and 45 to 64 years).35 Studies on people’s preferences and values
included a high prevalence birth cohort (the “baby boomer” generation in the
US born from 1945 to 1965),58'60 and people who were at high risk for HCV
due to IDU,**%% incarceration,”” or other known risk factors.®® In one
study, the acceptability of screening in a high-risk urban population did not
change after an educational intervention that significantly improved
knowledge of HCV, as acceptance of screening was already high at
baseline.®® The majority of participants in this population stated that they
would want treatment if they tested positive for HCV (98%), that every HCV-
positive individual should be treated (76%), and that other HCV-positive
members of their community would seek treatment (76%). This study also
found that even in the absence of available treatment, the offer of healthy
lifestyle advice for people who tested positive for HCV increased participant
willingness to undergo screening from 90% to 96%.

High-risk and high-prevalence populations were out of scope for the question
on clinical validity of HCV screening with Ab or Ag tests. There may be
benefits and/or a difference in clinical effectiveness of screening with these
tests in these populations that were not addressed in this review.

Developments in treatment options and the accompanying changes to
treatment algorithms, clinical effectiveness, costs, and funding policies will
have important implications for HCV screening.

Generalizability of findings and relevance to the
Canadian clinical context

Generalizabilty refers to the representativeness (or relevance) of the
available evidence to the population of interest. This population consists of
asymptomatic, non-pregnant, treatment-naive residents of Canada, and for
Q1 to Q4 includes the specific evaluation of marginalized groups, such as
PWID, incarcerated individuals, and immigrants; therefore, the results of this
review may not be entirely generalizable to the screening of certain groups
that did not meet selection criteria according to the focus of this review, such
as pregnant women, health care workers, and people with HIV. The ranking
of relevant clinical effectiveness and harms outcomes of screening selected
to be assessed within this review was performed by the CTFPHC HCV
working group. To contribute to considerations for outcome ranking, the
CTFPHC’s HCV working group recruited to 19 individuals, with and without
HCYV infection, who were intended to be representative of the Canadian
general population.41 Details about participant demographics were not
available, so it is unclear how representative this group of patients may have
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been, or whether the opinions of high-risk individuals or members of high-
prevalence groups were solicited or considered.

A strength of this review is that some of the evidence gathered came from
subgroups at high risk of HCV infection; however, this evidence may not be
generalizable to other subgroups of the general population. For example, the
study on frequency of harms was limited to participants at a Veterans
Medical Center, where the level of care may differ from that offered to the
general population, or that accessed by marginalized groups.4 People who
regularly access care are expected to have different outcomes compared
with those who do not. The impact of screening on clinical harms of
marginalized subgroups of the population — such as PWID, incarcerated
individuals, and immigrants — merits further investigation. Information on
stigma likewise came primarily from PWID, and their perspectives may not
be representative of other groups.61’66’67

There are some considerations regarding generalizability of the evidence
from the cost-effectiveness study.35 First, the base case of the cost-
effectiveness study evaluated the screening and treatment of chronic HCV
infection for a birth cohort from the general Canadian population (ages 25 to
64). While this age range captures a large segment of the adult population,
the authors of this economic evaluation note that the findings may not be
generalizable to subgroups of the population who may have a higher risk of
HCYV infection; however, it is anticipated that targeted testing of high-risk
individuals would be more cost-effective than general population screening.
Second, the study assumed that all individuals who tested positive for HCV
antibody would proceed to an HCV-RNA confirmatory test. This would be a
valid assumption if reflex RNA virus testing was done on all Ab-positive
samples. On the other hand, it may have overestimated the clinical
effectiveness of screening in a general population and may not apply to
populations in which only a subset of anti-HCV-positive individuals return for
this confirmatory test. This particular parameter was indirectly included in
sensitivity analyses; adjustments to the acceptance of screening value or the
probability of receiving treatment in sensitivity analyses did not greatly
impact the ICERs. The specific treatment regimens evaluated in this study
remain relevant to current clinical practice in Canada; however, their
relevance may change as new, more effective, and potentially less costly
treatments become available.

Three studies that explored participant preferences and values used a
qualitative descriptive design, and five of the ten studies that implemented a
survey focused on participants who were at high risk for HCV, predominantly
due to IDU or incarceration in a correctional faciIity.60'63’65'67’69 While these
are relevant groups to target for HCV screening, as recommended in the
USPSTF guidelines,99 it is uncertain whether the views and preferences held
by individuals in these specific high-risk groups would be transferrable to a
larger, more general population including low-risk individuals. The USPSTF
and CDC guidelines also recommend one-time HCV screening for
individuals born between 1945 and 1965;42'99 while some studies identified
for this review included members from this high-prevalence birth cohort,®*%°
the data were not sufficiently rich to suggest that the perspectives of this
group are adequately represented in this review. In addition, studies that
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specifically evaluated the views and preferences of other marginalized
populations, such as migrants and the elderly or socially isolated, were not
identified for inclusion in this review. For example, while evidence on stigma
focused on PWID, this issue may also be relevant to other high-risk
populations and also potentially low-risk populations. As with cost-
effectiveness, this review captures perspectives and views over a short
period of time. Many studies were conducted during a time when
peginterferon and ribavirin were the main or only treatment regimen
available. The perspectives and views presented in these studies may not
remain relevant in the future, considering potential changes in the
demographics and evolving treatment options. For example, given the
higher cure rates and more tolerable side effect profile of the new interferon-
free DAA regimens, it is possible that attitudes toward screening would
become more favourable as these treatment options become more
available.

Overall, the 26 studies that reported outcomes related to clinical validity of
screening with Ab and Ag tests suffered from methodological issues that
limited confidence in the results and their representativeness of how the
screening tests would perform in a clinical scenario of general population
screening. Specifically, it was unclear whether the choice of Ab and Ag
screening tests and pathways (including supplemental or secondary tests),
and diagnostic PCR tests used in the studies, were reflective of those
commonly used in Canadian clinical practice (for example, the Ortho HCV
Core Antigen ELISA, evaluated in two included studies,z“'85 was not
identified in the Health Canada Medical Devices Active License Listing).
Furthermore, some Ab tests used in Canadian public health laboratories,
such as the Siemens ADVIA Centaur HCV assay (Dr. Jordan Feld: personal
communication, 2016 Dec), were not represented in any of the included
studies in this report. It was also unclear whether all of the study populations
were adequately representative of a Canadian general population. One
issue is related to the prevalence of HCV in different countries. The overall
prevalence of chronic HCV infection in Canada is relatively low, and has
been estimated at 0.64% to 0.8%.*° No Canadian studies regarding the
clinical validity of general population screening with Ab and Ag tests were
identified. However, studies conducted in low-to-moderate HCV
seroprevalence countries (HCV seroprevalence point estimate of 3.5% or
Iess44’45) were eligible for inclusion to ensure a thorough review, allowing for
the inclusion of a variety of countries with variable reported HCV
seroprevalence values that are higher than the prevalence of HCV in
Canada. Furthermore, there may be intra-country variability in HCV
prevalence (e.g., ltaly), which increases the uncertainty for studies
conducted in those countries regarding how closely that particular study
population mirrors what would be expected in Canada. It is also uncertain
whether screening studies that use samples from blood banks are truly
representative of or applicable to a general population, given that donated
blood is typically collected from blood donors who have already undergone
pre-screening with some sort of health assessment questionnaire to
eliminate persons suspected of having or being at risk for infectious
diseases, including HCV infection. One Ag test study90 focused on
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seroconversion in blood donors, which more closely reflects the diagnosis of
acute HCV rather than a screening scenario for chronic HCV infection.

Study limitations

This review was limited by the lack of evidence identified for the research
questions on the comparative clinical effectiveness of HCV screening versus
no screening. The main review outcomes were long-term clinical outcomes
(e.g., hepatocellular carcinoma, mortality), as these are ultimately the most
important measures of success for an HCV screening program; however,
conducting long-term studies is resource intensive and generally more
difficult than for short-term studies, which may partially explain the absence
of published clinical trials that specifically address these outcomes. This
does not necessarily mean that HCV screening is ineffective, particularly
given the results from modelling studies demonstrating that increased HCV
diagnosis and treatment rates would decrease HCV-related morbidity and
mortality.mz'104 Rather, it suggests that strong conclusions cannot be
provided here because of the paucity of evidence identified for this review.

The population of interest was designed to reflect a general population
(irrespective of risk factors) eligible for a universal HCV screening program;
however, the perspectives and experiences of members of certain
subgroups that were beyond the scope of this review — such as pregnant
women, health care workers, and people with HIV — may be relevant. For
example, PWID are at high risk for both HCV and HIV, and up to 80% of
PWID with HIV are also co-infected with HCV.'® For this reason, many
screening guidelines suggest concurrent screening for HCV and other
infections, which suggests that it would be relevant and valuable to consider
the perspectives regarding screening held by individuals in this group. In
addition, the setting of interest for this review was limited to primary care or
other settings in which HCV screening is likely to occur. Therefore,
individuals in marginalized groups who may not access primary health care
services were likely underrepresented.

Subgroup analyses for risk-based versus prevalence-based screening was
planned but ultimately not done because of a lack of included studies. As
previously mentioned, it is possible that there are differences in screening
outcomes between different subpopulations, including certain birth cohorts,
immigrants, and individuals at high risk due to IDU or incarceration.

Specific to the frequency of harms, the results cannot be used to make
conclusions about the harms of not screening; although it is expected that, in
the absence of screening, more patients will be diagnosed at later stages of
HCV infection. Designing studies that will provide evidence to assess the
harms of not screening could be ethically problematic and may require a
large study population and an extremely long follow-up period given the
relatively slow progression of liver damage and its ensuing complications.

The evidence review regarding the clinical validity of screening with Ab and
Ag tests was limited by the number of studies that did not pursue PCR
testing in patients who tested negative on the initial screening tests. These
study designs reflected a clinical screening scenario in which only screening
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test-positive patients would continue through the diagnostic pathway and
screening test-negative patients are assumed to be free of chronic HCV
infection. However, direct evidence confirming the appropriateness of this
assumption for each screening test by testing Ab-negative and Ag-negative
patients for HCV-RNA would support a conclusion of its clinical validity for
screening a general population, which is expected to contain relatively few
individuals with undiagnosed, chronic HCV infection. Furthermore, becasuse
of the pre-seroconversion window period of up to 12 weeks," it is possible
that some individuals in the early stages of HCV infection would not be
identified by Ab testing, and therefore RNA testing may be valuable to
identify these individuals despite an initial negative result on the screening
test. However, this may not be a priority in a general population screening
program, as the number of HCV-infected individuals in the window period in
a low-prevalence country that would be detected by one-time screening
would likely be extremely low, and it may not be feasible to test all Ab-
negative individuals in order to identify them.

Strong conclusions about the clinical validity of the evaluated screening tests
are also limited by the heterogeneity among studies with respect to the
populations and settings, choice of tests, and definition of test positivity; this
heterogeneity may have contributed to the wide range of observed results
for each clinical validity outcome. In addition, the included studies tested all
Ab-positive samples for HCV-RNA, simulating reflex RNA testing in clinical
practice. However, recall testing for individuals who test positive for HCV Ab
is another common screening strategy, and some of these individuals may
not follow up for subsequent RNA testing. Reflex RNA testing could
potentially be performed on all anti-HCV Ab-positive tests identified from
general population screening, but the costs and practicality of this approach
would have to be evaluated in specific clinical settings. Using RNA as the
initial testing strategy is not practical because of cost considerations, as well
as the risk of false-positive tests due to cross-contamination, which is always
a concern in studies using high-volume PCR approaches.?

Directions for future research

Most of the information included in this review involves participants from
outside Canada. Evidence is needed from screening scenarios relevant to
populations living within Canada to augment the limited data that is currently
available. In the absence of screening data, retrospective evaluations of HCV-
infected patients or appropriate modelling studies could provide useful
projections about the potential impact of screening for chronic HCV infection.
Other than determining prevalence, the primary purpose of screening is to
identify individuals who may benefit from available treatment options and who
may also make lifestyle choices to prevent transmission of their infection, as
well as to slow progression of liver damage. To generate the evidence
required to assess the impact of screening, long-term studies will be needed
that compare the treatment outcomes of individuals who are screened with
those who are not. Studies would also need to include a variety of individuals
with diverse risk levels and HCV history. Developing such a study with
sufficient power to evaluate the impact of screening would require a significant
amount of time and resources. Given the well-documented burden of HCV in
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Canada, the aging of the infected population, and the high efficacy and safety
of new therapies, it is questionable whether a study of randomizing
populations to screening or no screening would be ethical.

A health technology assessment recently released by the University of
Calgary40 evaluated the cost-effectiveness of birth cohort screening in Alberta;
this evaluation used the same model presented by Wong et al.** and adjusted
some model parameters to reflect age distribution, HCV prevalence, screening
uptake, and treatment costs in Alberta. This study showed that all evaluated
combination screening and treatment strategies were cost-effective at a
willingness-to-pay threshold of $50,000 per QALY. However, as this model
was derived from the model by Wong et al., it is subject to the same limitations
as the original model described in this review and does not provide any
additional information about populations not addressed by Wong et al., such
as high-risk groups. Therefore, additional economic evaluations regarding the
cost-effectiveness of general population screening for HCV in a Canadian
primary care setting are required. More studies are also required to examine
the cost-effectiveness of targeted HCV screening for high-risk groups in
Canada, although if general population screening is consistently shown to be
cost-effective, it is expected that targeted screening of high-risk groups would
likely be cost-effective, as well. It would be useful to compare the cost-
effectiveness of age-based screening approaches to the risk-based strategy
currently advocated by PHAC."®

Based on an assessment using the CERQual approach, the level of
confidence in the evidence regarding the preferences related to
implementation of a decision to be screened for HCV was determined to be
low; this was because of the narrow scope of the eight included studies that
contributed data to this review finding.58’59’61’62’64’67 It is unlikely that the list of
implementation considerations in this review is exhaustive, and it is unclear in
which situations each identified preference would be important. The potential
for selection and social desirability biases identified in the studies involving
PWID and inmates suggests that further research is needed to explore
whether new barriers unique to these populations, or different views on the
identified barriers, exist. Finally, the setting of interest for the current review,
and therefore that of the included studies, is primary care and other settings
generalizable to primary care in which HCV screening is commonly performed,
such as community-based clinics and hospital EDs. This means that the
findings in this review were mainly derived from studies of people who actively
seek and access health care and other community resources, thereby
potentially missing information on people who are not contacting the health
care system. Future reviews with a broader scope for the setting of interest
may capture different views and preferences about HCV screening from those
individuals who do not regularly access primary care.

More evidence on the clinical validity of general population screening with Ab
and Ag tests is needed in order to form clear conclusions regarding preferred
tests or testing pathways. Ideally, studies would be conducted in Canada
using screening and diagnostic tests commonly used in clinical practice to
screen true general population individuals identified from the community or a
primary care setting rather than a more selective population of blood donors.

CADTH HEALTH TECHNOLOGY ASSESSMENT Screening for Hepatitis C Virus

70



CADTH

Conclusions

There is a paucity of clinical trial data regarding the clinical effectiveness and
harms of screening compared with no screening; however, that does not
necessarily suggest that screening would not be effective in clinical practice.
The potential benefits of screening would be closely associated with the
underlying prevalence of chronic HCV infection in the screened population
and the availability of early treatment for asymptomatic individuals with HCV
infection identified by a screening program. With respect to patient
preferences and experiences, policy-makers should be aware that
individuals make decisions about screening that appear reasonable and
feasible within their own life situation, psychological context, and unique
knowledge about screening and HCV in general. Individuals also hold
preferences and face barriers regarding the implementation of the decision
to screen. Some experiences and views about HCV screening were specific
to certain high-risk groups, such as PWID and inmates, which may present
important considerations for the implementation of screening programs for
these groups. A large range was observed for the proportion of patients who
tested positive on both an Ab or Ag test and a PCR test. Based on results
reported by studies conducted in a general population with a large sample
size (n >1,000), Ab tests may be acceptable as a first step in a screening
pathway. These tests are able to identify individuals with active HCV
infection, as the proportion of Ab-positive individuals with HCV viremia
ranged from 71.0% to 87.5% in these studies. The uncertainty introduced by
the heterogeneity between study interventions and source populations, as
well as the low quality of evidence contributing to each outcome for this
review question, precludes clear conclusions about the clinical validity of a
particular Ab or Ag test in a screening pathway.
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Appendix 1: Literature Search Strategy

OVERVIEW: LITERATURE SEARCH STRATEGY FOR RESEARCH QUESTIONS 1 TO 4

Interface: Ovid

Databases: Ovid MEDLINE In-Process & Other Non-Indexed Citations
Embase 1974 to 2015 November 12

Date of Search: November 13, 2015

Alerts: Bi-weekly search alerts was run

Study Types: Study design filters per unique question, as per protocol. See below strategy for exact
applications

Limits: Publication years 2000 to 2015

English and French language

SYNTAX GUIDE

MeSH Medical Subject Heading

Exp Explode a subject heading

* Before a word, indicates that the marked subject heading is a primary topic;
or, after a word, a truncation symbol (wildcard) to retrieve plurals or varying endings

# Truncation symbol for one character

ADJ Requires words are adjacent to each other (in any order)

ADJ# Adjacency within # number of words (in any order)

i Title

.ab Abstract

.pt Publication type

kf Author-provided keyword

MULTI-DATABASE STRATEGY: RESEARCH QUESTIONS 1 TO 4

Research Question 1 (Clinical Effectiveness):

Hepatitis C/ or Hepatitis C, Chronic/ or Hepacivirus/ or Hepatitis C Antibodies/ or exp Hepatitis C Antigens/
(hepatitis C or hepC or hep C or hepacivirus* or HCV).ti,ab,kf.

1or2

exp Mass screening/

(detect or detection or screen or screens or screened or screening).ti,ab,kf.

4o0rb5

3and 6

meta-analysis.pt.

meta-analysis/ or systematic review/ or meta-analysis as topic/ or "meta analysis (topic)"/ or "systematic
review (topic)"/ or exp technology assessment, biomedical/

10 ((systematic* adj3 (review* or overview*)) or (methodologic* adj3 (review* or overview*))).ti,ab.
11 ((quantitative adj3 (review* or overview* or synthes*)) or (research adj3 (integrati* or overview*))).ti,ab.

12 ((integrative adj3 (review* or overview*)) or (collaborative adj3 (review* or overview*)) or (pool* adj3
analy*)).ti,ab.

Ol | N[Ol lW|IN|-~
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13 (data synthes™ or data extraction* or data abstraction*).ti,ab.

14 (handsearch* or hand search*).ti,ab.

15 (mantel haenszel or peto or der simonian or dersimonian or fixed effect* or latin square*).ti,ab.

16 (met analy* or metanaly™ or technology assessment* or HTA or HTAs or technology overview* or technology
appraisal*).ti,ab.

17 (meta regression* or metaregression®).ti,ab.

18 (meta-analy* or metaanaly* or systematic review* or biomedical technology assessment* or bio-medical
technology assessment*).mp,hw.

19 (medline or cochrane or pubmed or medlars or embase or cinahl).ti,ab,hw.

20 (cochrane or (health adj2 technology assessment) or evidence report).jw.

21 (meta-analysis or systematic review).md.

22 (comparative adj3 (efficacy or effectiveness)).ti,ab.

23 (outcomes research or relative effectiveness).ti,ab.

24 ((indirect or indirect treatment or mixed-treatment) adj comparison®).ti,ab.

25 or/8-24

26 (Randomized Controlled Trial or Controlled Clinical Trial).pt.

27 (Clinical Trial or Clinical Trial, Phase Il or Clinical Trial, Phase Il or Clinical Trial, Phase 1V).pt.

28 Multicenter Study.pt.

29 Randomized Controlled Trial/

30 Randomized Controlled Trials as Topic/

31 "Randomized Controlled Trial (topic)"/

32 Controlled Clinical Trial/

33 Controlled Clinical Trials as Topic/

34 "Controlled Clinical Trial (topic)"/

35 Clinical Trial/ or Phase 2 Clinical Trial/ or Phase 3 Clinical Trial/ or Phase 4 Clinical Trial/

36 Clinical Trials as Topic/ or Clinical Trials, Phase Il as Topic/ or Clinical Trials, Phase Il as Topic/ or Clinical
Trials, Phase IV as Topic/

37 "Clinical Trial (topic)"/ or "Phase 2 Clinical Trial (topic)"/ or "Phase 3 Clinical Trial (topic)"/ or "Phase 4
Clinical Trial (topic)"/

38 Multicenter Study/ or Multicenter Study as Topic/ or "Multicenter Study (topic)"/

39 Randomization/

40 Random Allocation/

41 Double-Blind Method/

42 Double Blind Procedure/

43 Double-Blind Studies/

44 Single-Blind Method/

45 Single Blind Procedure/

46 Single-Blind Studies/

47 Placebos/

48 Placebo/

49 Control Groups/

50 Control Group/

51 Cross-Over Studies/ or Crossover Procedure/
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52 (random* or sham or placebo*).ti,ab,hw.

53 ((singl* or doubl*) adj (blind* or dumm®* or mask*)).ti,ab,hw.
54 ((tripl* or trebl*) adj (blind* or dumm* or mask*)).ti,ab,hw.
55 (control* adj3 (study or studies or trial*)).ti,ab,hw.

56 (clinical adj3 (study or studies or trial*)).ti,ab,hw.

57 (Nonrandom* or non random* or non-random* or quasi-random* or quasirandom®).ti,ab,hw.
58 (phase adj3 (study or studies or trial*)).ti,ab,hw.

59 ((crossover or cross-over) adj3 (study or studies or trial*)).ti,ab,hw.
60 ((multicent* or multi-cent*) adj3 (study or studies or trial*)).ti,ab,hw.
61 allocated.ti,ab,hw.

62 ((open label or open-label) adj5 (study or studies or trial*)).ti,ab,hw.
63 trial.ti.

64 or/26-63

65 exp animals/

66 exp animal experimentation/

67 exp models animal/

68 exp animal experiment/

69 nonhuman/

70 exp vertebrate/

71 animal.po.

72 or/65-71

73 exp humans/

74 exp human experiment/

75 human.po.

76 or/73-75

77 72 not 76

78 64 not 77

79 epidemiologic methods.sh.

80 epidemiologic studies.sh.

81 cohort studies/

82 cohort analysis/

83 longitudinal studies/

84 longitudinal study/

85 prospective studies/

86 prospective study/

87 follow-up studies/

88 follow up/

89 followup studies/

90 retrospective studies/

91 retrospective study/

92 case-control studies/

93 exp case control study/
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94 cross-sectional study/

95 observational study/

96 quasi experimental methods/

97 quasi experimental study/

98 validation studies.pt.

99 (observational adj3 (study or studies or design or analysis or analyses)).ti,ab.

100 cohort*.ti,ab.

101 (prospective ad;j7 (study or studies or design or analysis or analyses or cohort)).ti,ab.

102 ((follow up or followup) adj7 (study or studies or design or analysis or analyses)).ti,ab.

103 ((longitudinal or longterm or (long adj term)) adj7 (study or studies or design or analysis or analyses or data
or cohort)).ti,ab.

104 (retrospective adj7 (study or studies or design or analysis or analyses or cohort or data or review)).ti,ab.

105 ((case adj control) or (case adj comparison) or (case adj controlled)).ti,ab.

106 (case-referent adj3 (study or studies or design or analysis or analyses)).ti,ab.

107 (population adj3 (study or studies or analysis or analyses)).ti,ab.

108 (descriptive adj3 (study or studies or design or analysis or analyses)).ti,ab.

109 ((multidimensional or (multi adj dimensional)) adj3 (study or studies or design or analysis or analyses)).ti,ab.

110 (cross adj sectional adj7 (study or studies or design or research or analysis or analyses or survey or
findings)).ti,ab.

111 ((natural adj experiment) or (natural adj experiments)).ti,ab.

112 (quasi adj (experiment or experiments or experimental)).ti,ab.

113 ((non experiment or nonexperiment or non experimental or nonexperimental) adj3 (study or studies or
design or analysis or analyses)).ti,ab.

114 (prevalence adj3 (study or studies or analysis or analyses)).ti,ab.

115 case series.ti,ab.

116 case reports.pt.

117 case report/

118 case study/

119 (case adj3 (report or reports or study or studies or histories)).ti,ab.

120 organizational case studies.sh.

121 or/79-120

122 (disease adj2 (progress* or predict* or prognosis) adj2 (Outcome* or Risk* or Model*)).ti,ab,kf.

123 (Predict* adj2 (Outcome* or Risk* or Model*)).ti,ab,kf.

124 ((History or Variable* or Criteria or Scor* or Characteristic* or Finding* or Factor*) adj2 (Predict* or Model*
or Decision* or Identif* or Prognos*)).ti,ab,kf.

125 ((Prognostic or prognostic) adj2 (History or Variable* or Criteria or Scor* or Characteristic* or Finding* or
Factor* or Model*)).ti,ab,kf.

126 Disease model*.ti,ab kf.

127 Decision*.ti,ab,kf. and *Logistic Models/

128 122 or 123 or 124 or 125 or 126 or 127

129 7 and 25

130 7and 78

131 7 and 121

CADTH HEALTH TECHNOLOGY ASSESSMENT Screening for Hepatitis C Virus

81



CADTH

MULTI-DATABASE STRATEGY: RESEARCH QUESTIONS 1 TO 4 ‘

132 7 and 128
133 129 or 130 or 131 or 132

134 limit 133 to english language
135 limit 133 to french

136 134 or 135

137 limit 136 to yr="2000 -Current"

138 137 use pmez

139 exp hepatitis C/ or exp Hepatitis C virus/ or exp hepatitis C antibody/ or exp hepatitis C antigen/
140 20r139

141 exp antibody screening/ or exp mass screening/ or exp screening/ or exp screening test/
142 5o0r 141

143 140 and 142

144 25 and 143

145 78 and 143

146 121 and 143

147 128 and 143

148 144 use oemezd

149 145 use oemezd

150 146 use oemezd

151 147 use oemezd

152 148 or 149 or 150 or 151

153 152 not conference abstract.pt.
154 limit 153 to english language
155 limit 153 to french

156 154 or 155

157 limit 156 to yr="2000 -Current"
158 138 or 157

159 limit 158 to yr="2000 - 2010"
160 remove duplicates from 159
161 limit 158 to yr="2011 -Current"
162 remove duplicates from 161

163 160 or 162
Research Question 1 (Clinical Effectiveness; Focused on: Risk-Based Screening, Prevalence-Based

Screening):

1 Hepatitis C/ or Hepatitis C, Chronic/ or Hepacivirus/ or Hepatitis C Antibodies/ or exp Hepatitis C Antigens/
2 (hepatitis C or hepC or hep C or hepacivirus* or HCV).ti,ab,kf.

3 1or2

4 (opportunistic adj2 (screen* or detect or detection or test or testing or tests)).ti,ab kf.

5 (universal adj2 (screen* or detect or detection or test or testing or tests)).ti,ab,kf.

6 ((individual or group or public or formal or informal or ongoing exposure or active or spontaneous or

proactive* or preemptiv* or community or communities or open or widespread or organised or organized or
target* or population focused or specific population or population based or group specific or group based or
first line) adj2 (screen* or detect or detection or test or tests or testing) adj2 (program™ or service or services
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or pathway* or path way or path ways)).ti,ab,kf.

7 ((behaviour* or behavior* or risk or risks or riskbased* or prevalence) adj2 (screen*or detect or detection or
test or testing or tests)).ti,ab kf.

8 ((primary care or point of care or POC or ER or ED or emergency department or emergency room) adj2
(screen*or detect or detection or test or testing or tests)).ti,ab,kf.

9 (screen* adj3 (test or testing) adj3 (antibody or antibodies)).ti,ab kf.

10 4orS5or6or7or8or9

11 3and 10

12 exp hepatitis C/ or exp Hepatitis C virus/ or exp hepatitis C antibody/ or exp hepatitis C antigen/

13 20r12

14 10 and 13

15 11 use pmez

16 14 use oemezd

17 150r 16

18 limit 17 to yr="2000 -Current"

19 limit 18 to english language

20 limit 19 to french

21 19 or 20

22 remove duplicates from 21

23 22 not conference abstract.pt

Research Question 1 (Clinical Effectiveness; Focused on: EIA Screening):

1 Hepatitis C/ or Hepatitis C, Chronic/ or Hepacivirus/ or Hepatitis C Antibodies/ or exp Hepatitis C Antigens/

2 (hepatitis C or hepC or hep C or hepacivirus* or HCV).ti,ab,kf.

3 1or2

4 exp Mass screening/

5 (detect or detection or screen or screens or screened or screening).ti,ab,kf.

6 4or5

7 3and 6

8 meta-analysis.pt.

9 meta-analysis/ or systematic review/ or meta-analysis as topic/ or "meta analysis (topic)"/ or "systematic
review (topic)"/ or exp technology assessment, biomedical/

10 ((systematic* adj3 (review* or overview*)) or (methodologic* adj3 (review* or overview*))).ti,ab.

11 ((quantitative adj3 (review* or overview* or synthes*)) or (research adj3 (integrati* or overview*))).ti,ab.

12 ((integrative adj3 (review* or overview*)) or (collaborative adj3 (review* or overview*)) or (pool* adj3
analy*)).ti,ab.

13 (data synthes™ or data extraction* or data abstraction*).ti,ab.

14 (handsearch* or hand search®).ti,ab.

15 (mantel haenszel or peto or der simonian or dersimonian or fixed effect” or latin square*).ti,ab.

16 (met analy* or metanaly* or technology assessment* or HTA or HTAs or technology overview* or technology
appraisal®).ti,ab.

17 (meta regression* or metaregression®).ti,ab.

18 (meta-analy* or metaanaly* or systematic review* or biomedical technology assessment* or bio-medical
technology assessment*).mp,hw.

19 (medline or cochrane or pubmed or medlars or embase or cinahl).ti,ab,hw.
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20 (cochrane or (health adj2 technology assessment) or evidence report).jw.

21 (meta-analysis or systematic review).md.

22 (comparative adj3 (efficacy or effectiveness)).ti,ab.

23 (outcomes research or relative effectiveness).ti,ab.

24 ((indirect or indirect treatment or mixed-treatment) adj comparison®).ti,ab.

25 or/8-24

26 (Randomized Controlled Trial or Controlled Clinical Trial).pt.

27 (Clinical Trial or Clinical Trial, Phase Il or Clinical Trial, Phase lll or Clinical Trial, Phase 1V).pt.

28 Multicenter Study.pt.

29 Randomized Controlled Trial/

30 Randomized Controlled Trials as Topic/

31 "Randomized Controlled Trial (topic)"/

32 Controlled Clinical Trial/

33 Controlled Clinical Trials as Topic/

34 "Controlled Clinical Trial (topic)"/

35 Clinical Trial/ or Phase 2 Clinical Trial/ or Phase 3 Clinical Trial/ or Phase 4 Clinical Trial/

36 Clinical Trials as Topic/ or Clinical Trials, Phase Il as Topic/ or Clinical Trials, Phase Ill as Topic/ or Clinical
Trials, Phase IV as Topic/

37 "Clinical Trial (topic)"/ or "Phase 2 Clinical Trial (topic)"/ or "Phase 3 Clinical Trial (topic)"/ or "Phase 4
Clinical Trial (topic)"/

38 Multicenter Study/ or Multicenter Study as Topic/ or "Multicenter Study (topic)"/

39 Randomization/

40 Random Allocation/

41 Double-Blind Method/

42 Double Blind Procedure/

43 Double-Blind Studies/

44 Single-Blind Method/

45 Single Blind Procedure/

46 Single-Blind Studies/

47 Placebos/

48 Placebo/

49 Control Groups/

50 Control Group/

51 Cross-Over Studies/ or Crossover Procedure/

52 (random* or sham or placebo*).ti,ab,hw.

53 ((singl* or doubl*) adj (blind* or dumm* or mask*)).ti,ab,hw.

54 ((tripl* or trebl*) adj (blind* or dumm* or mask*)).ti,ab,hw.

55 (control* adj3 (study or studies or trial*)).ti,ab,hw.

56 (clinical adj3 (study or studies or trial*)).ti,ab,hw.

57 (Nonrandom* or non random* or non-random* or quasi-random* or quasirandom®).ti,ab,hw.

58 (phase ad;j3 (study or studies or trial*)).ti,ab,hw.

59 ((crossover or cross-over) adj3 (study or studies or trial*)).ti,ab,hw.

60 ((multicent* or multi-cent*) adj3 (study or studies or trial*)).ti,ab,hw.
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61 allocated.ti,ab,hw.

62 ((open label or open-label) adj5 (study or studies or trial*)).ti,ab,hw.
63 trial ti.

64 or/26-63

65 exp animals/

66 exp animal experimentation/
67 exp models animal/

68 exp animal experiment/

69 nonhuman/

70 exp vertebrate/

71 animal.po.

72 or/65-71

73 exp humans/

74 exp human experiment/

75 human.po.

76 or/73-75

77 72 not 76

78 64 not 77

79 epidemiologic methods.sh.
80 epidemiologic studies.sh.

81 cohort studies/

82 cohort analysis/

83 longitudinal studies/

84 longitudinal study/

85 prospective studies/

86 prospective study/

87 follow-up studies/

88 follow up/

89 followup studies/

90 retrospective studies/

91 retrospective study/

92 case-control studies/

93 exp case control study/

94 cross-sectional study/

95 observational study/

96 quasi experimental methods/
97 quasi experimental study/

98 validation studies.pt.

929 (observational adj3 (study or studies or design or analysis or analyses)).ti,ab.
100 cohort*.ti,ab.

101 (prospective adj7 (study or studies or design or analysis or analyses or cohort)).ti,ab.
102 ((follow up or followup) adj7 (study or studies or design or analysis or analyses)).ti,ab.
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103 ((longitudinal or longterm or (long adj term)) adj7 (study or studies or design or analysis or analyses or data
or cohort)).ti,ab.

104 (retrospective adj7 (study or studies or design or analysis or analyses or cohort or data or review)).ti,ab.

105 ((case adj control) or (case adj comparison) or (case adj controlled)).ti,ab.

106 (case-referent adj3 (study or studies or design or analysis or analyses)).ti,ab.

107 (population adj3 (study or studies or analysis or analyses)).ti,ab.

108 (descriptive adj3 (study or studies or design or analysis or analyses)).ti,ab.

109 ((multidimensional or (multi adj dimensional)) adj3 (study or studies or design or analysis or analyses)).ti,ab.

110 (cross adj sectional adj7 (study or studies or design or research or analysis or analyses or survey or
findings)).ti,ab.

111 ((natural adj experiment) or (natural adj experiments)).ti,ab.

112 (quasi adj (experiment or experiments or experimental)).ti,ab.

113 ((non experiment or nonexperiment or non experimental or nonexperimental) adj3 (study or studies or
design or analysis or analyses)).ti,ab.

114 (prevalence adj3 (study or studies or analysis or analyses)).ti,ab.

115 case series.ti,ab.

116 case reports.pt.

117 case report/

118 case study/

119 (case adj3 (report or reports or study or studies or histories)).ti,ab.

120 organizational case studies.sh.

121 or/79-120

122 (disease adj2 (progress* or predict* or prognosis) adj2 (Outcome* or Risk* or Model*)).ti,ab,kf.

123 (Predict* adj2 (Outcome* or Risk* or Model*)).ti,ab,kf.

124 ((History or Variable* or Criteria or Scor* or Characteristic* or Finding* or Factor*) adj2 (Predict* or Model*
or Decision* or Identif* or Prognos*)).ti,ab,kf.

125 Decision*.ti,ab,kf. and *Logistic Models/

126 ((Prognostic or prognostic) adj2 (History or Variable* or Criteria or Scor* or Characteristic* or Finding* or
Factor* or Model*)).ti,ab kf.

127 Disease model*.ti,ab,kf.

128 122 or 123 or 124 or 125 or 126 or 127

129 exp Enzyme-Linked Immunosorbent Assay/

130 (ELISA or EIA or enzyme immunoassa* or enzyme linked immunosorben* or enzyme linked immunoassa*
or enzyme linked immuno-sorben* or enzyme linked immunoblot*).ti,ab,kf.

131 ((immunosorb* or immuno-sorb*) adj2 enzyme* adj2 (assay or assays)).ti,ab,kf.

132 (Index test or index tests or index standard).ti,ab,kf.

133 129 or 130 or 131 or 132

134 7 and 133

135 134 and 25

136 134 and 78

137 134 and 121

138 134 and 128

139 135 or 136 or 137 or 138

140 exp hepatitis C/ or exp Hepatitis C virus/ or exp hepatitis C antibody/ or exp hepatitis C antigen/
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141 20r 140

142 exp antibody screening/ or exp mass screening/ or exp screening/ or exp screening test/

143 50r142

144 141 and 143

145 exp enzyme linked immunosorbent assay/

146 130 or 131 or 132 or 145

147 144 and 146

148 147 use oemezd

149 147 and 25

150 147 and 78

151 147 and 121

152 147 and 128

153 149 or 150 or 151 or 152

154 139 use pmez

155 153 or 154

156 limit 155 to yr="2000 -Current"

157 limit 156 to english language

158 limit 156 to french

159 157 or 158

160 remove duplicates from 159

161 160 not conference abstract.pt

Research Question 2 (Harms):

1 *Hepatitis C/ or *Hepatitis C, Chronic/ or *Hepacivirus/ or *Hepatitis C Antibodies/ or exp *Hepatitis C
Antigens/

2 (hepatitis C or hepC or hep C or hepacivirus* or HCV).1i,kf.

3 1or2

4 exp *Mass screening/

5 (detect or detection or screen or screens or screened or screening).ti,kf.

6 4or5

7 3and 6

8 exp safety/

9 equipment safety/

10 exp equipment failure/

11 consumer product safety/

12 "product recalls and withdrawals"/

13 medical device recalls/

14 "safety-based medical device withdrawals"/

15 product surveillance, postmarketing/

16 postmarketing surveillance/

17 clinical trial, phase iv.pt.

18 phase 4 clinical trial/

19 clinical trials, phase iv as topic/
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20 "phase 4 clinical trial (topic)"/

21 exp postoperative complications/

22 exp postoperative complication/

23 exp intraoperative complications/

24 peroperative complication/

25 exp side effect/

26 "side effects (treatment)"/

27 (hazard* or defect* or misuse* or failure* or malfunction* or error*).ti.

28 (safe* or adverse* or undesirable or harm* or injurious or risk or risks or reaction* or complication* or
poison*).ti.

29 (side effect* or safety or unsafe).ti,ab.

30 ((adverse or undesirable or harm* or toxic or injurious or serious or fatal) adj3 (effect* or reaction* or event*
or outcome™ or incident™)).ab.

31 (toxic or toxicit* or toxologic* or intoxication or noxious or tolerability or teratogen*).ti,ab.

32 (warning* or recall* or withdrawn* or withdrawal*).ti.

33 (death or deaths or fatal or fatality or fatalities).ti.

34 or/8-33

35 exp Enzyme-Linked Immunosorbent Assay/ae, px [Adverse Effects, Psychology]

36 exp Disclosure/ or exp Self Disclosure/ or exp Ethics/ or social support/ or *privacy/ or exp *Sociology/ or
exp Psychology, Social/

37 (overdiagnos™ or over diagnos* or overtreat* or misdiagnose*).ti,ab, kf.

38 ((over or unnecessar* or execess*) adj2 (treat* or test* or procedure*)).ti,ab,kf.

39 (stress or stressor* or anxious or anxiety or descriminat® or stigma* or violence or violent or social or harm
or harms or anxiety or anxieties or threat or threatening or threatened).ti,ab,kf.

40 (psychological or psycholog* or psychosocial or preference* or motivation* or intention* or behaviour* or
behavior* or attitude* or moral or morals or morality or ethics or ethical or bioethic* or genethic* or
confidential* or disclosure* or communication or acceptance or accepting or adjustment or ethic* or moral*
or privacy).ti.

41 ((care or treatment or presumed) adj2 (duty or obligat* or consent)).ti.

42 (inform* adj (choice* or decision* or consent)).ti.

43 (social adj (responsib* or obligat*)).ti.

44 (legal* or liabilit* or litigation* or constitutional or justice or law or laws or jurisprudence or complicit*).ti.

45 human right*.ti,ab kf.

46 civil right*.ti,ab,kf.

47 (prejudice* or inequalit* or fairness).ti,ab,kf.

48 ((care or treatment) adj2 (duty or obligat*)).ti,ab,kf.

49 (social* adj (responsibl* or obligat*)).ti,ab,kf.

50 (communitarian* or beneficence or nonmaleficence or non-maleficence or accountability).ti,ab,kf.

51 or/35-50

52 7 and 34

53 7 and 35

54 7 and 51

55 52 or 53 or 54

56 55 use pmez
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57 exp hepatitis C/ or exp Hepatitis C virus/ or exp hepatitis C antibody/ or exp hepatitis C antigen/
58 2o0r57

59 exp antibody screening/ or exp mass screening/ or exp screening/ or exp screening test/
60 5or 59

61 58 and 60

62 enzyme linked immunosorbent assay/ae [Adverse Drug Reaction]

63 34 or 51 or 62

64 61 and 63

65 64 use oemezd

66 56 or 65

67 66 not conference abstract.pt.

68 limit 67 to english language

69 limit 67 to french

70 68 or 69

71 limit 70 to yr="2000 -Current"

72 remove duplicates from 71

Research Question 3 (Cost-Effectiveness):

1 Hepatitis C/ or Hepatitis C, Chronic/ or Hepacivirus/ or Hepatitis C Antibodies/ or exp Hepatitis C Antigens/

2 (hepatitis C or hepC or hep C or hepacivirus* or HCV).ti,ab,kf.

3 1or2

4 exp Mass screening/

5 (detect or detection or screen or screens or screened or screening).ti,ab,kf.

6 4or5

7 3and 6

8 Economics/

9 exp "Costs and Cost Analysis"/

10 Economics, Nursing/

11 Economics, Medical/

12 Economics, Pharmaceutical/

13 exp Economics, Hospital/

14 Economics, Dental/

15 exp "Fees and Charges"/

16 exp Budgets/

17 budget*.ti,ab.

18 (economic* or cost or costs or costly or costing or price or prices or pricing or pharmacoeconomic* or
pharmaco-economic* or expenditure or expenditures or expense or expenses or financial or finance or
finances or financed).ti.

19 (economic* or cost or costs or costly or costing or price or prices or pricing or pharmacoeconomic* or
pharmaco-economic* or expenditure or expenditures or expense or expenses or financial or finance or
finances or financed).ab. /freq=2

20 (cost* adj2 (effective* or utilit* or benefit* or minimi* or analy* or outcome or outcomes)).ab.

21 (value adj2 (money or monetary)).ti,ab.

22 exp models, economic/

CADTH HEALTH TECHNOLOGY ASSESSMENT Screening for Hepatitis C Virus

89



MULTI-DATABASE STRATEGY: RESEARCH QUESTIONS 1 TO 4 ‘

CADTH

23 economic model*.ti,ab.

24 markov chains/

25 markov.ti,ab.

26 monte carlo method/

27 monte carlo.ti,ab.

28 exp Decision Theory/

29 (decision* adj2 (tree* or analy* or model*)).ti,ab.

30 or/8-29

31 "Value of Life"/

32 Quality of Life/

33 quality of life.ti.

34 ((instrument or instruments) adj3 quality of life).ab.

35 Quality-Adjusted Life Years/

36 quality adjusted life.ti,ab.

37 (qaly* or qald* or qale* or gtime* or life year or life years).ti,ab.

38 disability adjusted life.ti,ab.

39 daly*.ti,ab.

40 (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sfthirtysix or sfthirty six or sf thirty six or
shortform thirtysix or shortform thirty six or short form thirtysix or short form thirty six).ti,ab.

41 (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short form six).ti,ab.

42 (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform twelve or short form
twelve).ti,ab.

43 (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform sixteen or short form
sixteen).ti,ab.

44 (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform twenty or short form
twenty).ti,ab.

45 (hql or hgol or h gol or hrgol or hr gol).ti,ab.

46 (hye or hyes).ti,ab.

47 (health* adj2 year* adj2 equivalent*).ti,ab.

48 (pgol or gls).ti,ab.

49 (quality of wellbeing or quality of well being or index of wellbeing or index of well being or qwb).ti,ab.

50 nottingham health profile*.ti,ab.

51 sickness impact profile.ti,ab.

52 exp health status indicators/

53 (health adj3 (utilit* or status)).ti,ab.

54 (utilit* adj3 (valu* or measur* or health or life or estimat* or elicit* or disease or score* or weight)).ti,ab.

55 (preference* adj3 (valu* or measur* or health or life or estimat* or elicit* or disease or score* or instrument
or instruments)).ti,ab.

56 disutilit*.ti,ab.

57 rosser.ti,ab.

58 willingness to pay.ti,ab.

59 standard gamble*.ti,ab.

60 (time trade off or time tradeoff).ti,ab.
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61 tto.ti,ab.

62 (hui or hui1 or hui2 or hui3).ti,ab.

63 (eq or eurogol or euro qol or eq5d or eq 5d or euroqual or euro qual).ti,ab.

64 duke health profile.ti,ab.

65 functional status questionnaire.ti,ab.

66 dartmouth coop functional health assessment*.ti,ab.

67 or/31-66

68 exp Canada/

69 (canadian* or canada* or british columbia* or alberta* or saskatchewan* or manitoba* or ontario* or quebec*
or new brunswick* or prince edward island* or nova scotia* or labrador* or newfoundland* or nunavut* or
northwest territor* or yukon* or toronto* or montreal* or vancouver* or ottawa* or calgary* or edmonton* or
winnipeg* or first nation* or metis).ti,ab,hw.

70 (canadian* or canada* or british columbia* or alberta* or saskatchewan* or manitoba* or ontario* or quebec*
or new brunswick* or prince edward island* or nova scotia* or labrador* or newfoundland* or nunavut* or
northwest territor or yukon* or toronto* or montreal* or vancouver* or ottawa* or calgary* or edmonton* or
winnipeg* or first nation* or metis).jw,jx.

71 canada.lo.

72 (canadian* or canada* or british columbia* or alberta* or saskatchewan* or manitoba* or ontario* or quebec*
or new brunswick* or prince edward island* or nova scotia* or labrador* or newfoundland* or nunavut* or
northwest territor or yukon* or toronto* or montreal* or vancouver® or ottawa* or calgary* or edmonton* or
winnipeg® or first nation* or metis).sd,ss,if,cr.

73 or/68-72

74 7and 73

75 30 and 74

76 67 and 74

77 75 0or 76

78 limit 77 to english language

79 limit 77 to french

80 78 or 79

81 80 use pmez

82 exp hepatitis C/ or exp Hepatitis C virus/ or exp hepatitis C antibody/ or exp hepatitis C antigen/

83 82o0r2

84 exp antibody screening/ or exp mass screening/ or exp screening/ or exp screening test/

85 84 or5

86 83 and 85

87 socioeconomics/

88 exp Quality of Life/

89 quality of life.ti.

90 ((instrument or instruments) adj3 quality of life).ab.

91 Quality-Adjusted Life Year/

92 quality adjusted life.ti,ab.

93 (galy* or qald* or qale* or qtime* or life year or life years).ti,ab.

94 disability adjusted life.ti,ab.

95 daly*.ti,ab.
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96 (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sfthirtysix or sfthirty six or sf thirty six or
shortform thirtysix or shortform thirty six or short form thirtysix or short form thirty six).ti,ab.

97 (sf6 or sf 6 or short form 6 or shortform 6 or sf6d or sf 6d or short form 6d or shortform 6d or sf six or sfsix or
shortform six or short form six).ti,ab.

98 (sf8 or sf 8 or short form 8 or shortform 8 or sf eight or sfeight or shortform eight or short form eight).ti,ab.

99 (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform twelve or short form
twelve).ti,ab.

100 (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform sixteen or short form
sixteen).ti,ab.

101 (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform twenty or short form
twenty).ti,ab.

102 (hqgl or hqol or h gol or hrqol or hr gol).ti,ab.

103 (hye or hyes).ti,ab.

104 (health* adj2 year* adj2 equivalent*).ti,ab.

105 (pgol or gls).ti,ab.

106 (quality of wellbeing or quality of well being or index of wellbeing or index of well being or qwb).ti,ab.

107 nottingham health profile*.ti,ab.

108 nottingham health profile/

109 sickness impact profile.ti,ab.

110 sickness impact profile/

111 health status indicator/

112 (health adj3 (utilit* or status)).ti,ab.

113 (utilit* adj3 (valu* or measur* or health or life or estimat* or elicit* or disease or score* or weight)).ti,ab.

114 (preference* adj3 (valu* or measur* or health or life or estimat* or elicit* or disease or score* or instrument
or instruments)).ti,ab.

115 disutilit*.ti,ab.

116 rosser.ti,ab.

117 willingness to pay.ti,ab.

118 standard gamble*.ti,ab.

119 (time trade off or time tradeoff).ti,ab.

120 tto.ti,ab.

121 (hui or hui1 or hui2 or hui3).ti,ab.

122 (eq or euroqol or euro qol or eq5d or eq 5d or euroqual or euro qual).ti,ab.

123 duke health profile.ti,ab.

124 functional status questionnaire.ti,ab.

125 dartmouth coop functional health assessment*.ti,ab.

126 or/87-125

127 socioeconomics/

128 exp Quality of Life/

129 quality of life.ti.

130 ((instrument or instruments) adj3 quality of life).ab.

131 Quality-Adjusted Life Year/

132 quality adjusted life.ti,ab.

133 (qaly* or qald* or qale* or qtime™* or life year or life years).ti,ab.
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134 disability adjusted life.ti,ab.

135 daly*.ti,ab.

136 (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sfthirtysix or sfthirty six or sf thirty six or
shortform thirtysix or shortform thirty six or short form thirtysix or short form thirty six).ti,ab.

137 (sf6 or sf 6 or short form 6 or shortform 6 or sf6d or sf 6d or short form 6d or shortform 6d or sf six or sfsix or
shortform six or short form six).ti,ab.

138 (sf8 or sf 8 or short form 8 or shortform 8 or sf eight or sfeight or shortform eight or short form eight).ti,ab.

139 (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform twelve or short form
twelve).ti,ab.

140 (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform sixteen or short form
sixteen).ti,ab.

141 (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform twenty or short form
twenty).ti,ab.

142 (hql or hgol or h gol or hrgol or hr gol).ti,ab.

143 (hye or hyes).ti,ab.

144 (health* adj2 year* adj2 equivalent*).ti,ab.

145 (pgol or gls).ti,ab.

146 or/127-145

147 86 and 126

148 86 and 146

149 147 or 148

150 73 and 149

151 150 use oemezd

152 81 or 151

153 limit 152 to yr="2000 - 2015"

154 limit 153 to english language

155 limit 153 to french

156 154 or 155

157 156 not conference abstract.pt.

158 remove duplicates from 167

Research Question 4 (Patients’ Preferences):

1 Hepatitis C/ or Hepatitis C, Chronic/ or Hepacivirus/ or Hepatitis C Antibodies/ or exp Hepatitis C Antigens/

2 (hepatitis C or hepC or hep C or hepacivirus* or HCV).ti,ab kf.

3 1or2

4 exp Mass screening/

5 (detect or detection or screen or screens or screened or screening).ti,ab,kf.

6 4or5

7 3and 6

8 meta-analysis.pt.

9 meta-analysis/ or systematic review/ or meta-analysis as topic/ or "meta analysis (topic)"/ or "systematic
review (topic)"/ or exp technology assessment, biomedical/

10 ((systematic* adj3 (review* or overview*)) or (methodologic* adj3 (review* or overview*))).ti,ab.

11 ((quantitative adj3 (review* or overview* or synthes*)) or (research adj3 (integrati* or overview*))).ti,ab.

12 ((integrative adj3 (review™ or overview*)) or (collaborative adj3 (review* or overview*)) or (pool* adj3
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analy*)).ti,ab.

13 (data synthes™ or data extraction* or data abstraction*).ti,ab.

14 (handsearch* or hand search*).ti,ab.

15 (mantel haenszel or peto or der simonian or dersimonian or fixed effect” or latin square*).ti,ab.

16 (met analy* or metanaly* or technology assessment* or HTA or HTAs or technology overview* or technology
appraisal*).ti,ab.

17 (meta regression* or metaregression®).ti,ab.

18 (meta-analy* or metaanaly* or systematic review* or biomedical technology assessment* or bio-medical
technology assessment*).mp,hw.

19 (medline or cochrane or pubmed or medlars or embase or cinahl).ti,ab,hw.

20 (cochrane or (health adj2 technology assessment) or evidence report).jw.

21 (meta-analysis or systematic review).md.

22 (comparative adj3 (efficacy or effectiveness)).ti,ab.

23 (outcomes research or relative effectiveness).ti,ab.

24 ((indirect or indirect treatment or mixed-treatment) adj comparison®).ti,ab.

25 or/8-24

26 (Randomized Controlled Trial or Controlled Clinical Trial).pt.

27 (Clinical Trial or Clinical Trial, Phase Il or Clinical Trial, Phase Il or Clinical Trial, Phase IV).pt.

28 Multicenter Study.pt.

29 Randomized Controlled Trial/

30 Randomized Controlled Trials as Topic/

31 "Randomized Controlled Trial (topic)"/

32 Controlled Clinical Trial/

33 Controlled Clinical Trials as Topic/

34 "Controlled Clinical Trial (topic)"/

35 Clinical Trial/ or Phase 2 Clinical Trial/ or Phase 3 Clinical Trial/ or Phase 4 Clinical Trial/

36 Clinical Trials as Topic/ or Clinical Trials, Phase Il as Topic/ or Clinical Trials, Phase Il as Topic/ or Clinical
Trials, Phase IV as Topic/

37 "Clinical Trial (topic)"/ or "Phase 2 Clinical Trial (topic)"/ or "Phase 3 Clinical Trial (topic)"/ or "Phase 4
Clinical Trial (topic)"/

38 Multicenter Study/ or Multicenter Study as Topic/ or "Multicenter Study (topic)"/

39 Randomization/

40 Random Allocation/

41 Double-Blind Method/

42 Double Blind Procedure/

43 Double-Blind Studies/

44 Single-Blind Method/

45 Single Blind Procedure/

46 Single-Blind Studies/

47 Placebos/

48 Placebo/

49 Control Groups/

50 Control Group/
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51 Cross-Over Studies/ or Crossover Procedure/

52 (random* or sham or placebo*).ti,ab,hw.

53 ((singl* or doubl*) adj (blind* or dumm* or mask*)).ti,ab,hw.
54 ((tripl* or trebl*) adj (blind* or dumm* or mask™)).ti,ab,hw.
55 (control* adj3 (study or studies or trial*)).ti,ab,hw.

56 (clinical adj3 (study or studies or trial*)).ti,ab,hw.

57 (Nonrandom* or non random* or non-random* or quasi-random* or quasirandom®).ti,ab,hw.
58 (phase adj3 (study or studies or trial*)).ti,ab,hw.

59 ((crossover or cross-over) adj3 (study or studies or trial*)).ti,ab,hw.
60 ((multicent* or multi-cent*) adj3 (study or studies or trial*)).ti,ab,hw.
61 allocated.ti,ab,hw.

62 ((open label or open-label) adj5 (study or studies or trial*)).ti,ab,hw.
63 trial.ti.

64 or/26-63

65 exp animals/

66 exp animal experimentation/

67 exp models animal/

68 exp animal experiment/

69 nonhuman/

70 exp vertebrate/

71 animal.po.

72 or/65-71

73 exp humans/

74 exp human experiment/

75 human.po.

76 or/73-75

77 72 not 76

78 64 not 77

79 epidemiologic methods.sh.

80 epidemiologic studies.sh.

81 cohort studies/

82 cohort analysis/

83 longitudinal studies/

84 longitudinal study/

85 prospective studies/

86 prospective study/

87 follow-up studies/

88 follow up/

89 followup studies/

90 retrospective studies/

91 retrospective study/

92 case-control studies/
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93 exp case control study/

94 cross-sectional study/

95 observational study/

96 quasi experimental methods/

97 quasi experimental study/

98 validation studies.pt.

99 (observational adj3 (study or studies or design or analysis or analyses)).ti,ab.

100 cohort*.ti,ab.

101 (prospective ad;j7 (study or studies or design or analysis or analyses or cohort)).ti,ab.

102 ((follow up or followup) adj7 (study or studies or design or analysis or analyses)).ti,ab.

103 ((longitudinal or longterm or (long adj term)) adj7 (study or studies or design or analysis or analyses or data
or cohort)).ti,ab.

104 (retrospective adj7 (study or studies or design or analysis or analyses or cohort or data or review)).ti,ab.

105 ((case adj control) or (case adj comparison) or (case adj controlled)).ti,ab.

106 (case-referent adj3 (study or studies or design or analysis or analyses)).ti,ab.

107 (population adj3 (study or studies or analysis or analyses)).ti,ab.

108 (descriptive adj3 (study or studies or design or analysis or analyses)).ti,ab.

109 ((multidimensional or (multi adj dimensional)) adj3 (study or studies or design or analysis or analyses)).ti,ab.

110 (cross adj sectional adj7 (study or studies or design or research or analysis or analyses or survey or
findings)).ti,ab.

111 ((natural adj experiment) or (natural adj experiments)).ti,ab.

112 (quasi adj (experiment or experiments or experimental)).ti,ab.

113 ((non experiment or nonexperiment or non experimental or nonexperimental) adj3 (study or studies or
design or analysis or analyses)).ti,ab.

114 (prevalence adj3 (study or studies or analysis or analyses)).ti,ab.

115 case series.ti,ab.

116 case reports.pt.

117 case report/

118 case study/

119 (case adj3 (report or reports or study or studies or histories)).ti,ab.

120 organizational case studies.sh.

121 or/79-120

122 exp patient acceptance of health care/ or exp Attitude to Health/ or exp Attitude/ or exp Attitude to Death/ or
Health Behavior/ or exp lliness Behavior/

123 ((patient or patients or proband* or individuals or survivor* or family or families or familial or kindred* or
relative or relatives or care giver* or caregiver* or carer or carers) and (attitude or attitudes or preference* or
input or experience or experiences or value or values or perspective* or expectation* or choice* or choose*
or choosing or "day-to-day" or participat* or acceptance or symptom or symptoms or limitations or survey* or
focus group* or lives or interview™ or quality of life or satisfaction or burden or attitude* or knowledge or
lessons or reaction* or motivation* or intention* or involv* or engag* or consult* or interact* or dialog* or
conversation* or decision™ or decide* or deciding)).ti,ab,kf.

124 (heuristic* or attitude or attitudes preference* or input or experience or experiences or value or values or
perspective* or expectation* or choice* or choose* or choosing or "day-to-day" or participat* or acceptance
or limitations or survey* or focus group* or lives or interview* or quality of life or satisfaction or burden or
attitude™ or knowledge or lessons or reaction* or motivation* or intention* or involvement or engag* or
consult* or interact* or dialog* or conversation* or decision* or decide* or deciding).ab. /freq=2
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125 patient*.jw.

126 122 or 123 or 124 or 125

127 7 and 126

128 121 and 127

129 25 and 127

130 78 and 127

131 128 or 129 or 130

132 131 use pmez

133 exp hepatitis C/ or exp Hepatitis C virus/ or exp hepatitis C antibody/ or exp hepatitis C antigen/

134 133 0r2

135 exp antibody screening/ or exp mass screening/ or exp screening/ or exp screening test/

136 1350r5

137 134 and 136

138 exp attitude to health/ or attitude/ or attitude to illness/ or exp attitude to death/ or exp health behavior/ or
exp illness behavior/

139 123 or 124 or 125 or 138

140 137 and 139

141 140 and 25

142 140 and 78

143 140 and 121

144 141 or 142 or 143

145 144 use oemezd

146 132 or 145

147 limit 146 to yr="2000 -Current"

148 limit 147 to english language

149 limit 147 to french

150 148 or 149

151 150 not conference abstract.pt.

152 remove duplicates from 151

Grey Literature

Dates for Search: November 2015
Keywords: Included terms for hepatitis, hepatitis screening, screening methods,

screening tests (focused on ELISA)

Limits: Publication years 2000 onward

Relevant websites from the following sections of the CADTH grey literature checklist Grey matters: a practical tool for

evidence-based searching'"" were searched:

health technology assessment agencies
health economics

clinical practice guidelines

databases (free)

Internet search.
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OVERVIEW: LITERATURE SEARCH STRATEGY FOR RESEARCH QUESTION 5

Interface: Ovid

Databases: Ovid MEDLINE In-Process & Other Non-Indexed Citations

Embase 1974 to 2015 April 1

Date of Search: April 1, 2016

SYNTAX GUIDE

Alerts: Bi-weekly search alerts will be run

Study Types: Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials
and non-randomized studies

Limits: English and French language

MeSH Medical Subject Heading

Exp Explode a subject heading

* Before a word, indicates that the marked subject heading is a primary topic;
or, after a word, a truncation symbol (wildcard) to retrieve plurals or varying endings

# Truncation symbol for one character

ADJ Requires words are adjacent to each other (in any order)

ADJ# Adjacency within # number of words (in any order)

i Title

.ab Abstract

.pt Publication type

kf Author-provided keyword

MULTI-DATABASE STRATEGY: RESEARCH QUESTION 5

Research Question 5: Antibody Tests

1 Hepatitis C/ or Hepatitis C, Chronic/ or Hepacivirus/ or Hepatitis C Antibodies/ or exp Hepatitis C Antigens/

2 (hepatitis C or hepC or hep C or hepacivirus* or HCV).ti,ab,kf,kw.

3 1or2

4 exp Mass screening/

5 (detect or detection or screen or screens or screened or screening).ti,ab,kf,kw.

6 4o0rb

7 3and 6

8 7 use ppez

9 exp Enzyme-Linked Immunosorbent Assay/

10 (ELISA or EIA or enzyme immunoassa* or enzyme linked immunosorben* or enzyme linked immunoassa*
or enzyme linked immuno-sorben* or enzyme linked immunoblot* or monolisa).ti,ab,kf,kw.

11 ((immunosorb* or immuno-sorb*) adj3 enzyme* adj3 (assay or assays immunoassay or
immunoassays)).ti,ab,kf,kw.

12 (Index test or index tests or index standard).ti,ab,kf,kw.

13 exp Immunoassay/

14 ((immunosorb* or immuno-sorb*) adj3 enzyme*).ti,ab,kfkw.

15 13 and 14

16 ((murex or Ultra or BioRad or Ortho) adj3 HCV).ti,ab,kf,kw.

17 ((immunoassay or immunoassays) adj3 enzyme*).ti,ab,kf,kw.
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18 9or10or11or12or15o0r16 or 17

19 18 use ppez

20 MEIA. ti,ab,kf,kw.

21 Microparticle based enzyme immunoass*.ti,ab,kf,kw.

22 ((microparticle* or micro particle*) adj3 enzyme* adj3 (assay or assays or immunoassay or
immunoassays)).ti,ab,kf,kw.

23 ((Microparticle* or micro particle*) adj3 (EIA or ELISA)).ti,ab,kf,kw.

24 13 and 23

25 AxSym.ti,ab,kf,kw.

26 20 or 21 or 22 or 24 or 25

27 26 use ppez

28 ((chemiluminescen* or luminescenc*) adj3 (assay or assays or immunoassay or immunoassays)).ti,ab,kf,kw.

29 (Waived adj2 rapid adj2 test*).ti,ab,kf,kw.

30 (OraQuick or Ora Quick or Architect or Elecsys or Cobas or ADVIA or Centaur or AmpliPrep or
Amplicor).ti,ab,kf,kw.

31 (CLIA or CIA or CLIAwaived or ChLIAs or ECLIA or ECIA or Vitros or INNO-LIA or ECLIA).ti,ab,kf,kw.

32 (chemiluminescen™ or luminescenc*).ti,ab,kf,kw.

33 13 and 32

34 28 or 29 or 30 or 31 or 33

35 34 use ppez

36 ((Chemiluminescence or luminescenc*) adj3 (microparticle* or micro particle*) adj3 (immunoassay or
immunoassays or assay or assays)).ti,ab,kf,kw.

37 CMIA.ti,ab,kf,kw.

38 ((chemiluminescen* or luminescenc*) adj3 (microparticle* or micro particle*)).ti,ab,kf,kw.

39 13 and 38

40 (Tagman or Architect).ti,ab,kf,kw.

41 36 or 37 or 39 or 40

42 41 use ppez

43 (RIBA or SIA).ti,ab kf,kw.

44 (recombinant adj3 (immunoblot* or immuno blot*) adj3 (assay or assays or immunoassay or
immunoassays)).ti,ab,kf,kw.

45 chiron.ti,ab,kf kw.

46 (Strip adj3 immunoblot adj3 (assay or assays)).ti,ab,kf,kw.

47 43 or 44 or 45 or 46

48 47 use ppez

49 ((rapid or quick or point of care or POC or bedside) adj3 (immunoassay or immunoassay)).ti,ab,kf,kw.

50 exp Point-of-Care Systems/ or exp Point-of-Care Testing/

51 (rapid or quick or point of care or POC or bedside).ti,ab,kf.

52 50 or 51

53 13 and 52

54 (OraQuick or Ora Quick).ti,ab,kf,kw.

55 49 or 53 or 54

56 19 or 27 or 35 or 42 or 48 or 55
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57 8 and 56

58 ((screen™ or detect*) adj4 (hepatitis C or Hep C or HepC or HCV or HVC) adj4 (test* or diagnostic* or
antibody*)).ti,ab,kw,kf.

59 57 or 58

60 59 use ppez

61 "sensitivity and specificity"/ or "limit of detection"/ or roc curve/ or diagnostic errors/ or false negative
reactions/ or false positive reactions/ or "Predictive Value of Tests"/

62 (Sensitivity or specificity).ti,ab,kf.

63 (false adj2 (positive* or negative*)).ti,ab,kf.

64 ((positive* or negative*) adj2 (predictive or likelihood)).ti,ab,kf.

65 (predictive valu* or validit*).ti,ab,kf.

66 ((test or tests or testing or tested or diagnostic* or diagnosis) adj2 (performance or accura* or
value*)).ti,ab kf.

67 (receiver adj2 operating).ti,ab.

68 (ROC or AUROC* or SROC or HSROC).ti,ab,kf.

69 ((under or over) adj2 curve).ti,ab kf.

70 (detect* adj2 (abilit* or rate*)).ti,ab kf.

71 (Significant* adj2 (high or higher or low or lower or associate* or difference* or statistically or
correlation*)).ti,ab,kf.

72 ((gold* or referen*) adj2 standard*).ti,ab,kf.

73 ((Evaluat* or compar*) adj2 (effica* or usefulness or useful or accura* or diagnostic)).ti,ab,kf.

74 61 or 62 or 63 or 64 or 65 or 66 or 67 or 68 or 69 or 70 or 71 or 72 or 73

75 74 use ppez

76 exp hepatitis C/ or exp Hepatitis C virus/ or exp hepatitis C antibody/ or exp hepatitis C antigen/

77 20r76

78 exp antibody screening/ or exp mass screening/ or exp screening/ or exp screening test/

79 50r78

80 77 and 79

81 80 use oemezd

82 exp enzyme linked immunosorbent assay/

83 10or11or12or15or 16 or 17 or 82

84 83 use oemezd

85 exp microparticle enzyme immunoassay/

86 26 or 85

87 86 use oemezd

88 exp chemoluminescence/

89 13 and 88

90 34 or 89

91 90 use oemezd

92 exp Immunoblotting/

93 (recombinant adj3 (assay or assays or immunoassay or immunoassays)).ti,ab,kw.

94 92 and 93

95 47 or 94
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96 95 use oemezd

97 exp chemoluminescence/ or (*chemiluminescen®*/ or luminescenc*).ti,ab,kw.

98 (microparticle* or micro particle*).ti,ab,kw.

99 97 and 98

100 99 and 41

101 100 use oemezd

102 exp "point of care testing"/

103 (rapid or quick or point of care or POC or bedside).ti,ab,kw.

104 102 or 103

105 13 and 104

106 105 use oemezd

107 58 or 84 or 87 or 91 or 96 or 101 or 106

108 107 and 81

109 diagnostic accuracy/ or "sensitivity and specificity"/ or "limit of detection"/ or receiver operating
characteristic/ or exp diagnostic error/ or predictive value/ or diagnostic value/ or Diagnostic test accuracy
study/

110 (Sensitivity or specificity).ti,ab,kw.

111 (false adj2 (positive™ or negative™)).ti,ab,kw.

112 ((positive* or negative*) adj2 (predictive or likelihood)).ti,ab,kw.

113 (predictive valu* or validit*).ti,ab,kw.

114 ((test or tests or testing or tested or diagnostic* or diagnosis) adj2 (performance or accura* or
value)).ti,ab,kw.

115 (receiver adj2 operating).ti,ab,kw.

116 (ROC or AUROC* or SROC or HSROC).ti,ab,kw.

117 ((under or over) adj2 curve®).ti,ab,kw.

118 (detect* adj2 (abilit* or rate*)).ti,ab,kw.

119 (Significant* adj2 (high or higher or low or lower or associate* or difference* or statistically or
correlation*)).ti,ab,kw.

120 ((gold or reference) adj2 standard*).ti,ab,kw.

121 ((Evaluat* or compar*) adj2 (effica* or usefulness or useful or accurac* or diagnostic)).ti,ab,kw.

122 109 0or 110 or 111 or 112 or 113 or 114 or 115 0or 116 or 117 or 118 or 119 or 120 or 121

123 122 use oemezd

124 57 or 108

125 75 0r 123

126 exp animals/

127 exp animal experimentation/ or exp animal experiment/

128 exp models animal/

129 nonhuman/

130 exp vertebrate/ or exp vertebrates/

131 or/126-130

132 exp humans/

133 exp human experimentation/ or exp human experiment/

134 or/132-133
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135 131 not 134

136 124 not 135

137 125 and 136

138 meta-analysis.pt.

139 meta-analysis/ or systematic review/ or meta-analysis as topic/ or "meta analysis (topic)"/ or "systematic
review (topic)"/ or exp technology assessment, biomedical/

140 ((systematic* adj3 (review* or overview*)) or (methodologic* adj3 (review* or overview*))).ti,ab,kf,kw.

141 ((quantitative adj3 (review* or overview* or synthes*)) or (research adj3 (integrati* or overview*))).ti,ab,kf,kw.

142 ((integrative adj3 (review* or overview*)) or (collaborative adj3 (review* or overview*)) or (pool* adj3
analy*)).ti,ab,kf,kw.

143 (data synthes™ or data extraction* or data abstraction®).ti,ab,kf,kw.

144 (handsearch* or hand search*).ti,ab,kf,kw.

145 (mantel haenszel or peto or der simonian or dersimonian or fixed effect* or latin square*).ti,ab,kf,kw.

146 (met analy* or metanaly* or technology assessment* or HTA or HTAs or technology overview* or technology
appraisal®).ti,ab,kf,kw.

147 (meta regression* or metaregression*).ti,ab,kf,kw.

148 (meta-analy* or metaanaly* or systematic review* or biomedical technology assessment* or bio-medical
technology assessment*).mp,hw.

149 (medline or cochrane or pubmed or medlars or embase or cinahl).ti,ab,hw.

150 (cochrane or (health adj2 technology assessment) or evidence report).jw.

151 (meta-analysis or systematic review).md.

152 (comparative adj3 (efficacy or effectiveness)).ti,ab,kf,kw.

153 (outcomes research or relative effectiveness).ti,ab,kf,kw.

154 ((indirect or indirect treatment or mixed-treatment) adj comparison®).ti,ab,kf,kw.

155 or/138-154

156 136 and 155

157 (Randomized Controlled Trial or Controlled Clinical Trial or Pragmatic Clinical Trial).pt.

158 Randomized Controlled Trial/

159 exp Randomized Controlled Trials as Topic/

160 "Randomized Controlled Trial (topic)"/

161 Controlled Clinical Trial/

162 exp Controlled Clinical Trials as Topic/

163 "Controlled Clinical Trial (topic)"/

164 Randomization/

165 Random Allocation/

166 Double-Blind Method/

167 Double Blind Procedure/

168 Double-Blind Studies/

169 Single-Blind Method/

170 Single Blind Procedure/

171 Single-Blind Studies/

172 Placebos/

173 Placebo/
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174 Control Groups/

175 Control Group/

176 (random* or sham or placebo*).ti,ab,hw,kf,kw.

177 ((singl* or doubl*) adj (blind* or dumm* or mask*)).ti,ab,hw,kf,kw.

178 ((tripl* or trebl*) adj (blind* or dumm* or mask*)).ti,ab,hw,kf,kw.

179 (control* adj3 (study or studies or trial*)).ti,ab,kf,kw.

180 (Nonrandom* or non random* or non-random* or quasi-random* or quasirandom®).ti,ab,hw,kf,kw.

181 allocated.ti,ab,hw.

182 ((open label or open-label) adj5 (study or studies or trial*)).ti,ab,hw,kf,kw.

183 or/157-182

184 136 and 183

185 (disease adj2 (progress™ or predict* or prognosis) adj2 (Outcome* or Risk* or Model*)).ti,ab,kf,kw.

186 (Predict* adj2 (Outcome* or Risk* or Model*)).ti,ab,kf,kw.

187 ((History or Variable* or Criteria or Scor* or Characteristic* or Finding* or Factor*) adj2 (Predict* or Model*
or Decision* or Identif* or Prognos*)).ti,ab,kf kf.

188 Decision*.ti,ab,kf,kw. and *Logistic Models/

189 ((Prognostic or prognostic) adj2 (History or Variable* or Criteria or Scor* or Characteristic* or Finding* or
Factor* or Model*)).ti,ab,kf,kw.

190 Disease model*.ti,ab,kf kw.

191 185 or 186 or 187 or 188 or 189 or 190

192 136 and 191

193 Epidemiologic Methods/

194 exp Epidemiologic Studies/

195 Observational Studies as Topic/

196 Clinical Studies as Topic/

197 (Observational Study or Validation Studies or Clinical Study).pt.

198 (observational adj3 (study or studies or design or analysis or analyses)).ti,ab,kf.

199 cohort*.ti,ab,kf.

200 (prospective adj7 (study or studies or design or analysis or analyses)).ti,ab,kf.

201 ((follow up or followup) adj7 (study or studies or design or analysis or analyses)).ti,ab,kf.

202 ((longitudinal or longterm or (long adj term)) adj7 (study or studies or design or analysis or analyses or
data)).ti,ab,kf.

203 (retrospective adj7 (study or studies or design or analysis or analyses or data or review)).ti,ab,kf.

204 ((case adj control) or (case adj comparison) or (case adj controlled)).ti,ab,kf.

205 (case-referent adj3 (study or studies or design or analysis or analyses)).ti,ab,kf.

206 (population adj3 (study or studies or analysis or analyses)).ti,ab,kf.

207 (descriptive adj3 (study or studies or design or analysis or analyses)).ti,ab,kf.

208 ((multidimensional or (multi adj dimensional)) adj3 (study or studies or design or analysis or
analyses)).ti,ab,kf.

209 (cross adj sectional adj7 (study or studies or design or research or analysis or analyses or survey or
findings)).ti,ab,kf.

210 ((natural adj experiment) or (natural adj experiments)).ti,ab,kf.

211 (quasi adj (experiment or experiments or experimental)).ti,ab,kf.

212 ((non experiment or nonexperiment or non experimental or nonexperimental) adj3 (study or studies or
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design or analysis or analyses)).ti,ab, kf.

213 (prevalence adj3 (study or studies or analysis or analyses)).ti,ab,kf.

214 case series.ti,ab, kf.

215 case reports.pt.

216 (case adj3 (report or reports or study or studies or histories)).ti,ab,kf.

217 organizational case studies/

218 or/193-217

219 observational study/

220 cohort analysis/

221 longitudinal study/

222 follow up/

223 retrospective study/

224 exp case control study/

225 cross-sectional study/

226 quasi experimental study/

227 prospective study/

228 (observational adj3 (study or studies or design or analysis or analyses)).ti,ab,kw.

229 cohort*.ti,ab,kw.

230 (prospective adj7 (study or studies or design or analysis or analyses)).ti,ab,kw.

231 ((follow up or followup) adj7 (study or studies or design or analysis or analyses)).ti,ab,kw.

232 ((longitudinal or longterm or (long adj term)) adj7 (study or studies or design or analysis or analyses or
data)).ti,ab,kw.

233 (retrospective ad;j7 (study or studies or design or analysis or analyses or data or review)).ti,ab,kw.

234 ((case adj control) or (case adj comparison) or (case adj controlled)).ti,ab,kw.

235 (case-referent adj3 (study or studies or design or analysis or analyses)).ti,ab,kw.

236 (population adj3 (study or studies or analysis or analyses)).ti,ab,kw.

237 (descriptive adj3 (study or studies or design or analysis or analyses)).ti,ab,kw.

238 ((multidimensional or (multi adj dimensional)) adj3 (study or studies or design or analysis or
analyses)).ti,ab,kw.

239 (cross adj sectional adj7 (study or studies or design or research or analysis or analyses or survey or
findings)).ti,ab,kw.

240 ((natural adj experiment) or (natural adj experiments)).ti,ab,kw.

241 (quasi adj (experiment or experiments or experimental)).ti,ab,kw.

242 ((non experiment or nonexperiment or non experimental or nonexperimental) adj3 (study or studies or
design or analysis or analyses)).ti,ab,kw.

243 (prevalence adj3 (study or studies or analysis or analyses)).ti,ab,kw.

244 case series.ti,ab,kw.

245 case study/

246 case report/

247 (case adj3 (report or reports or study or studies or histories)).ti,ab,kw.

248 or/219-247

249 218 or 248

250 136 and 249
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251 137 or 156 or 184 or 192 or 250

252 limit 251 to english language

253 limit 251 to french

254 252 or 253

255 remove duplicates from 254

256 255 not conference abstract.pt.

Research Question 5: Antigen Tests

1 ((hepatitis C or hep C or hepC or HCV or hepacvirus or Hepacivirus) adj4 (antigen* or Ag or ABAG or
AGAB) adj4 (diagnos* or detect” or test* or screen* or assay*)).ti,ab,kf,kw.

2 ((viral or virus) adj4 (antigen* or Ag) adj4 (diagnos* or detect* or test* or screen* or assay*)).ti,ab,kf,kw.

3 exp antigens/

4 ((hepatitis C or hep C or hepC or HCV or hepacvirus or Hepacivirus) adj4 (diagnos* or detect* or test* or
screen* or assay*)).ti,ab,kf,kw.

5 3and 4

6 exp hepatitis ¢ antigens/

7 (diagnos* or detect* or test* or screen* or assay*).ti,ab,kf,kw.

8 6and7

9 1or2or5o0r8

10 ((hepatitis C or hep C or hepC or HCV or hepacvirus or Hepacivirus) adj4 core adj4 (diagnos* or detect* or
test* or screen* or assay*)).ti,ab,kf kw.

11 (HCV ag or HCVag or HCVcag or HCV ¢ Ag or HCVc Ag or HCV cAg).ti,ab,kf kw.

12 (Murex adj4 (Ag or antigen*)).ti,ab,kf,kw.

13 ((trak c or trackc) adj4 (diagnos* or detect* or test* or screen* or assay* or antigen* or Ag)).ti,ab,kf,kw.

14 (salck adj4 (ab or ag or antigen or antibody or abag or agab)).ti,ab,kf,kw.

15 100or11or12or13 or 14

16 9or15

17 Hepatitis C/ or Hepatitis C, Chronic/ or Hepacivirus/ or Hepatitis C Antibodies/ or exp Hepatitis C Antigens/

18 (hepatitis C or hepC or hep C or hepacivirus* or HCV).ti,ab,kf,kw.

19 17 or 18

20 exp Mass screening/

21 (detect or detection or screen or screens or screened or screening).ti,ab,kf,kw.

22 20 or 21

23 19 and 22

24 16 and 23

25 "sensitivity and specificity"/ or "limit of detection"/ or roc curve/ or diagnostic errors/ or false negative
reactions/ or false positive reactions/ or "Predictive Value of Tests"/

26 (Sensitivity or specificity).ti,ab,kf.

27 (false adj2 (positive* or negative™)).ti,ab,kf.

28 ((positive* or negative*) adj2 (predictive or likelihood)).ti,ab,kf.

29 (predictive valu* or validit*).ti,ab,kf.

30 (receiver adj2 operating).ti,ab.

31 (ROC or AUROC* or SROC or HSROC).ti,ab,kf.

32 ((under or over) adj2 curve).ti,ab,kf.
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33 (detect* adj2 (abilit* or rate*)).ti,ab,kf.

34 (Significant* adj2 (high or higher or low or lower or associate* or difference* or statistically or
correlation*)).ti,ab,kf.

35 ((gold* or referen*) adj2 standard*).ti,ab,kf.

36 ((Evaluat* or compar*) adj2 (effica* or usefulness or useful or accura* or diagnostic)).ti,ab,kf.

37 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36

38 24 use ppez

39 37 use ppez

40 ((hepatitis C or hep C or hepC or HCV or hepacvirus or Hepacivirus) adj4 (antigen* or Ag or ABAG or
AGAB) adj4 (diagnos* or detect* or test* or screen* or assay*)).ti,ab,kw.

41 ((viral or virus) adj4 (antigen* or Ag) adj4 (diagnos* or detect* or test* or screen* or assay*)).ti,ab,kw.

42 exp antigen/

43 ((hepatitis C or hep C or hepC or HCV or hepacvirus or Hepacivirus) adj4 (diagnos* or detect* or test* or
screen* or assay®)).ti,ab,kw.

44 42 and 43

45 exp hepatitis ¢ antigen/

46 (diagnos* or detect* or test* or screen* or assay*).ti,ab,kw.

47 45 and 46

48 exp antigen detection/

49 (hepatitis C or hep C or hepC or HCV or hepacvirus or Hepacivirus).ti,ab,kw.

50 48 and 49

51 40 or 41 or 44 or 47 or 50

52 ((hepatitis C or hep C or hepC or HCV or hepacvirus or Hepacivirus) adj4 core adj4 (diagnos* or detect* or
test* or screen* or assay*)).ti,ab,kw.

53 (HCV ag or HCVag or HCVcag or HCV ¢ Ag or HCVc Ag or HCV cAg).ti,ab,kw.

54 (Murex adj4 (Ag or antigen*)).ti,ab,kw.

55 ((trak c or trackc) adj4 (diagnos* or detect* or test* or screen* or assay* or antigen* or Ag)).ti,ab,kw.

56 (salck adj4 (ab or ag or antigen or antibody or abag or agab)).ti,ab,kw.

57 52 or 53 or 54 or 55 or 56

58 51 or 57

59 exp hepatitis C/ or exp Hepatitis C virus/ or exp hepatitis C antibody/ or exp hepatitis C antigen/

60 (hepatitis C or hepC or hep C or hepacivirus* or HCV).ti,ab,kw.

61 59 or 60

62 exp antibody screening/ or exp mass screening/ or exp screening/ or exp screening test/

63 (detect or detection or screen or screens or screened or screening).ti,ab,kw.

64 62 or 63

65 61 and 64

66 58 and 65

67 diagnostic accuracy/ or "sensitivity and specificity"/ or "limit of detection"/ or receiver operating
characteristic/ or exp diagnostic error/ or predictive value/ or diagnostic value/ or Diagnostic test accuracy
study/

68 (Sensitivity or specificity).ti,ab,kw.

69 (false adj2 (positive* or negative™)).ti,ab,kw.

70 (predictive valu* or validit*).ti,ab,kw.
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71 ((test or tests or testing or tested or diagnostic* or diagnosis) adj2 (performance or accura* or
value)).ti,ab,kw.

72 (receiver adj2 operating).ti,ab,kw.

73 (ROC or AUROC* or SROC or HSROC).ti,ab,kw.

74 ((under or over) adj2 curve*).ti,ab,kw.

75 (detect* adj2 (abilit* or rate*)).ti,ab,kw.

76 (Significant* adj2 (high or higher or low or lower or associate* or difference* or statistically or
correlation*)).ti,ab,kw.

77 ((gold or reference) adj2 standard*).ti,ab,kw.

78 ((Evaluat* or compar*) adj2 (effica* or usefulness or useful or accurac* or diagnostic)).ti,ab,kw.

79 67 or68 or69 or 70 0or 71 or 72 or 73 or 74 or 750r 76 or 77 or 78

80 66 use oemezd

81 79 use oemezd

82 38 or 80

83 meta-analysis.pt.

84 meta-analysis/ or systematic review/ or meta-analysis as topic/ or "meta analysis (topic)"/ or "systematic
review (topic)"/ or exp technology assessment, biomedical/

85 ((systematic* adj3 (review* or overview*)) or (methodologic* adj3 (review* or overview*))).ti,ab,kf,kw.

86 ((quantitative adj3 (review* or overview* or synthes*)) or (research adj3 (integrati* or overview*))).ti,ab,kf,kw.

87 ((integrative adj3 (review* or overview*)) or (collaborative adj3 (review* or overview*)) or (pool* adj3
analy*)).ti,ab,kf,kw.

88 (data synthes* or data extraction* or data abstraction*).ti,ab,kf,kw.

89 (handsearch* or hand search*).ti,ab,kf,kw.

90 (mantel haenszel or peto or der simonian or dersimonian or fixed effect* or latin square*).ti,ab,kf,kw.

91 (met analy* or metanaly* or technology assessment* or HTA or HTAs or technology overview* or technology
appraisal®).ti,ab,kf,kw.

92 (meta regression* or metaregression*).ti,ab,kf,kw.

93 (meta-analy* or metaanaly* or systematic review* or biomedical technology assessment* or bio-medical
technology assessment*).mp,hw.

94 (medline or cochrane or pubmed or medlars or embase or cinahl).ti,ab,hw.

95 (cochrane or (health adj2 technology assessment) or evidence report).jw.

96 (meta-analysis or systematic review).md.

97 (comparative adj3 (efficacy or effectiveness)).ti,ab,kf,kw.

98 (outcomes research or relative effectiveness).ti,ab,kf,kw.

99 ((indirect or indirect treatment or mixed-treatment) adj comparison*).ti,ab,kf,kw.

100 or/83-99

101 (Randomized Controlled Trial or Controlled Clinical Trial or Pragmatic Clinical Trial).pt.

102 Randomized Controlled Trial/

103 exp Randomized Controlled Trials as Topic/

104 "Randomized Controlled Trial (topic)"/

105 Controlled Clinical Trial/

106 exp Controlled Clinical Trials as Topic/

107 "Controlled Clinical Trial (topic)"/

108 Randomization/
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109 Random Allocation/

110 Double-Blind Method/

111 Double Blind Procedure/

112 Double-Blind Studies/

113 Single-Blind Method/

114 Single Blind Procedure/

115 Single-Blind Studies/

116 Placebos/

117 Placebo/

118 Control Groups/

119 Control Group/

120 (random* or sham or placebo*).ti,ab,hw,kf,kw.

121 ((singl* or doubl*) adj (blind* or dumm* or mask*)).ti,ab,hw,kf,kw.

122 ((tripl* or trebl*) adj (blind* or dumm* or mask*)).ti,ab,hw,kf,kw.

123 (control* adj3 (study or studies or trial*)).ti,ab,kf,kw.

124 (Nonrandom* or non random* or non-random* or quasi-random* or quasirandom®).ti,ab,hw,kf,kw.

125 allocated.ti,ab,hw.

126 ((open label or open-label) adj5 (study or studies or trial*)).ti,ab,hw,kf,kw.

127 or/101-126

128 Epidemiologic Methods/

129 exp Epidemiologic Studies/

130 Observational Studies as Topic/

131 Clinical Studies as Topic/

132 (Observational Study or Validation Studies or Clinical Study).pt.

133 (observational adj3 (study or studies or design or analysis or analyses)).ti,ab,kf.

134 cohort*.ti,ab,kf.

135 (prospective ad;j7 (study or studies or design or analysis or analyses)).ti,ab,kf.

136 ((follow up or followup) adj7 (study or studies or design or analysis or analyses)).ti,ab,kf.

137 ((longitudinal or longterm or (long adj term)) adj7 (study or studies or design or analysis or analyses or
data)).ti,ab,kf.

138 (retrospective ad;j7 (study or studies or design or analysis or analyses or data or review)).ti,ab,kf.

139 ((case adj control) or (case adj comparison) or (case adj controlled)).ti,ab,kf.

140 (case-referent adj3 (study or studies or design or analysis or analyses)).ti,ab,kf.

141 (population adj3 (study or studies or analysis or analyses)).ti,ab,kf.

142 (descriptive adj3 (study or studies or design or analysis or analyses)).ti,ab,kf.

143 ((multidimensional or (multi adj dimensional)) adj3 (study or studies or design or analysis or
analyses)).ti,ab,kf.

144 (cross adj sectional adj7 (study or studies or design or research or analysis or analyses or survey or
findings)).ti,ab,kf.

145 ((natural adj experiment) or (natural adj experiments)).ti,ab,kf.

146 (quasi adj (experiment or experiments or experimental)).ti,ab kf.

147 ((non experiment or nonexperiment or non experimental or nonexperimental) adj3 (study or studies or
design or analysis or analyses)).ti,ab,kf.
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148 (prevalence adj3 (study or studies or analysis or analyses)).ti,ab kf.

149 case series.ti,ab kf.

150 case reports.pt.

151 (case adj3 (report or reports or study or studies or histories)).ti,ab,kf.

152 organizational case studies/

153 or/128-152

154 observational study/

155 cohort analysis/

156 longitudinal study/

157 follow up/

158 retrospective study/

159 exp case control study/

160 cross-sectional study/

161 quasi experimental study/

162 prospective study/

163 (observational adj3 (study or studies or design or analysis or analyses)).ti,ab,kw.

164 cohort*.ti,ab,kw.

165 (prospective ad;j7 (study or studies or design or analysis or analyses)).ti,ab,kw.

166 ((follow up or followup) adj7 (study or studies or design or analysis or analyses)).ti,ab,kw.

167 ((longitudinal or longterm or (long adj term)) adj7 (study or studies or design or analysis or analyses or
data)).ti,ab,kw.

168 (retrospective adj7 (study or studies or design or analysis or analyses or data or review)).ti,ab,kw.

169 ((case adj control) or (case adj comparison) or (case adj controlled)).ti,ab,kw.

170 (case-referent adj3 (study or studies or design or analysis or analyses)).ti,ab,kw.

171 (population adj3 (study or studies or analysis or analyses)).ti,ab,kw.

172 (descriptive adj3 (study or studies or design or analysis or analyses)).ti,ab,kw.

173 ((multidimensional or (multi adj dimensional)) adj3 (study or studies or design or analysis or
analyses)).ti,ab,kw.

174 (cross adj sectional adj7 (study or studies or design or research or analysis or analyses or survey or
findings)).ti,ab,kw.

175 ((natural adj experiment) or (natural adj experiments)).ti,ab,kw.

176 (quasi adj (experiment or experiments or experimental)).ti,ab,kw.

177 ((non experiment or nonexperiment or non experimental or nonexperimental) adj3 (study or studies or
design or analysis or analyses)).ti,ab,kw.

178 (prevalence adj3 (study or studies or analysis or analyses)).ti,ab,kw.

179 case series.ti,ab,kw.

180 case study/

181 case report/

182 (case adj3 (report or reports or study or studies or histories)).ti,ab,kw.

183 or/154-182

184 153 or 183

185 (disease adj2 (progress™ or predict* or prognosis) adj2 (Outcome* or Risk* or Model*)).ti,ab,kf,kw.

186 (Predict* adj2 (Outcome* or Risk* or Model*)).ti,ab,kf,kw.
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187 ((History or Variable* or Criteria or Scor* or Characteristic* or Finding* or Factor*) adj2 (Predict* or Model*
or Decision* or Identif* or Prognos*)).ti,ab,kf,kf.

188 Decision*.ti,ab,kf,kw. and *Logistic Models/

189 ((Prognostic or prognostic) adj2 (History or Variable* or Criteria or Scor* or Characteristic* or Finding* or
Factor® or Model*)).ti,ab,kf,kw.

190 Disease model*.ti,ab,kf kw.

191 185 or 186 or 187 or 188 or 189 or 190

192 390r79

193 82 and 100

194 82 and 127

195 82 and 184

196 82 and 191

197 82 and 192

198 193 or 194 or 195 or 196 or 197

199 exp animals/

200 exp animal experimentation/ or exp animal experiment/

201 exp models animal/

202 nonhuman/

203 exp vertebrate/ or exp vertebrates/

204 or/199-203

205 exp humans/

206 exp human experimentation/ or exp human experiment/

207 or/205-206

208 204 not 207

209 198 not 208

210 limit 209 to english language

211 limit 209 to french

212 210 or 211

213 212 not conference abstract.pt.

214 remove duplicates from 213

OTHER DATABASES

PubMed A limited PubMed search was performed to capture records not found in MEDLINE. Same

MeSH, keywords, limits, and study types used as per MEDLINE search, with appropriate syntax
used.
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Appendix 2: Full-Text Screening

Checklist

Reviewer: Date:
Ref ID: Author: Publication Year:
Did the study include: Yes (Include) Unclear No (Exclude)
(Include)®
1) Non-pregnant, treatment-naive adults with
unknown liver enzyme values? = = =
2) Q1 to Q4: Any screening program for HCV
infection? O O O
Q5 (clinical validity): Ab or Ag test?
3) Q1 to Q4: A comparison with no screening?
| | |
Q5 (clinical validity): PCR diagnostic test?
4) Any of the following as the study outcomes?
Q1 (clinical effectiveness)
e  Mortality due to HCV infection
e  Morbidity due to HCV infection (e.g., cirrhosis
[compensated or decompensated] and HCC)
e Rate of liver transplantation
e Quality of life
e Reduced HCV transmission
e  Sustained or improved virologic response
e Behavioural changes to improve health
outcomes
e Histological improvements.
Q2 (harms)
e  Over-diagnosis
e  Over-treatment
e False-positives
e False-negatives O O O
e Harms of follow-up tests (including biopsy)
e Insurance premiums
e Labelling
e Abuse or violence
e Anxiety
e Partner discord
Q3 (cost-effectiveness)
e CEA outcomes (e.g., ICER, ICUR, CBR)
e Budget impact analysis outcomes
Q4 (patients’ preferences)
Patients’ preferences and values regarding HCV
screening; for example:
e  Willingness to be screened
e Factors considered in decisions to be
screened
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Ref ID: Author:

Publication Year:

Did the study include:

Yes (Include)

Unclear
(Include)®

No (Exclude)

Q5 (clinical validity)
e Ab+RNA+
e Ab-RNA+
e Ab+RNA-
o Ab—RNA-

5) Any of the following study designs?

Q1 (clinical effectiveness), Q2 (harms)

e RCT

e Non-randomized study with a comparator
group

¢ Non-randomized study without a comparator
group

e Disease-progression modelling study

Q3 (cost-effectiveness)

e RCT

e Economic evaluation

e  Modelling study

Q4 (patients’ preferences)

e Qualitative study

e Survey

o  Mixed-methods study

Q5 (clinical validity)

e Cross-sectional study

6) Conducted in a primary care setting, setting
generalizable to primary care, or other setting in
which screening is commonly performed (e.g.,
emergency department, urgent care unit)?

7) Conducted in the following country settings?

Q3 (cost-effectiveness)

e Canada

Q5 (clinical validity)

e Low-to-moderate HCV prevalence country

8) Published in English or French?

O

O

Decision to include the study in the review:

YesO

NoCO

Reason(s) for exclusion:

OOooooogdg

O

Other:

Inappropriate study population
No intervention of interest
No/inappropriate comparatorb

No relevant outcomes

Irrelevant study type

Irrelevant language of publication
Not primary report of study
Study description only

Ab = antibody; Ag = antigen; CBR = cost-benefit ratio; CEA = cost-effectiveness analysis; HCC = hepatocellular carcinoma; HCV = hepatitis C virus;
ICER = incremental cost-effectiveness ratio; ICUR = incremental cost-utility ratio; ID = identification; PCR = polymerase chain reaction; Q = question;

RCT = randomized controlled trial; RNA = ribonucleic acid.

Note: If all items are answered “yes” or “unclear,” then the study is included.
@ Discuss with a second reviewer.

® Diagnostic test (PCR) for Q5.
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Harms, Cost-Effectiveness, Patient

Preferences, and Clinical Validity of

Screening With Ab and Ag Tests

DATA EXTRACTION FORM: Frequency of Harms (Q2) \

Author

Year of publication

Country

RefID

Study design

Care setting

Type of analysis

Analysis perspective

Description of study population

e.g., HCV high-risk group

Number enrolled

Number completing study

Patients eligible/included only if asymptomatic (Y/N/NR)

If symptomatic patients included, n (%) of population

Patients eligible/included only if non-pregnant (Y/N/NR)

If pregnant patients included, n (%) of population

Patients eligible/included only if treatment-naive (Y/N/NR)

If treated patients were included, n (%) of population

Patients eligible/included only if at least 18 years old (Y/N/NR)

If patients under 18 were included, n (%) of population

Patients eligible/included if liver enzymes unknown (Y/N/NR)

If patients with known liver enzymes were included, n (%) of
population

Other selection criteria

Age of Patients Completing Study

Female, n (%)

Male, n (%)

Other

Description of intervention

Description of comparator (if applicable)

Conflicts of interest

Financial sponsorship

e.g., funding, honorariums, consultancies,
employment

Other support

e.g., in-kind
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RESULTS ‘

Author (date) [reflD]
Group

Over-diagnosis

Over-treatment

False positives

False negatives

Harms of follow-up tests (including biopsy)

Labelling

Abuse or violence

Anxiety

Partner discord

Comments

Ab = antibody; Ag = antigen; HCV = hepatitis C virus; N = No; NR = not reported; reflD = reference identification; Y = Yes.
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Author

CADTH

Year of publication

Country

ReflD

Study design

Care setting

Type of analysis

Analysis perspective

Description of study population

e.g., HCV high-risk group

Number enrolled

Number completing study

Patients eligible/included only if asymptomatic (Y/N/NR)

If symptomatic patients included, n (%) of population

Patients eligible/included only if non-pregnant (Y/N/NR)

If pregnant patients included, n (%) of population

Patients eligible/included only if treatment-naive (Y/N/NR)

If treated patients were included, n (%) of population

Patients eligible/included only if at least 18 years old (Y/N/NR)

If patients under 18 were included, n (%) of population

Patients eligible/included if liver enzymes unknown (Y/N/NR)

If patients with known liver enzymes were included, n (%) of
population

Other selection criteria

Age of patients completing study

Female, n (%)

Male, n (%)

Other

Description of intervention

Description of comparator

Time horizon

Model Inputs

Sources of utilities

Main assumptions

Planned sensitivity analyses

Conflicts of interest

Financial sponsorship

e.g., funding, honorariums, consultancies,
employment

Other support

e.g., in-kind
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RESULTS ‘

Author (date) [ref ID]
Group

ICER ($/QALY)
ICUR

Cost-benefit ratio

Budget impact analyses
Comments

HCV = hepatitis C virus; ICER = incremental cost-effectiveness ratio; ICUR = incremental cost-utility ratio; n = number; N = no; NR = not reported;
Q = question; QALY = quality-adjusted life-year; refID = reference identification; Y = yes.
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DATA ABSTRACTION FORM: Patient Preferences (Q4)* ‘

Author

Year of publication

Country where data generated

Funding sources

Ethics approval

O Yes
O No

Comments:

Study design

Descriptive survey
Ethnography
Phenomenology
Grounded theory
Qualitative description
Other (specify):

oooooo

Study objectives

Description of study setting

Description of screening

Inclusion and exclusion criteria

Recruitment method

Sample size

Population type

e.g., PWID, general population, incarcerated individuals

Sex (% male and female)

Age

% of participants with previous HCV testing

Race

Education

Income and/or employment status

Relationshipstatus

Other HCV risk factors
Other factors that may be associated with e.g., having a primary health care provider, area of residence
HCYV testing
Data collection methods 0O Questionnaire
O Interview
0 Focus group
00 Observation
0 Document review
00 Other (specify):
Description of type of interview, if applicable | O  Unstructured
0O  Semi-structured
0O  Structured
Interview delivery, if applicable O In-person
00 Telephone
O Unclear

Data analysis methods

HCV = hepatitis C virus; PWID = people who inject drugs; Q = question.
@ Study and participant characteristics were extracted using this form. Verbatim results statements were captured directly from PDF versions of the

included study publications using NVivo software; as such, no data extraction form for results statements was used.

CADTH HEALTH TECHNOLOGY ASSESSMENT Screening for Hepatitis C Virus

17



CADTH

DATA EXTRACTION FORM: Clinical Validity of General Population Screening With Ab and Ag

Tests (Q5)

Author, year of publication, reflD

Country

Study design

Study dates or duration

Care setting or source of patients

Recruitment strategy

Description of study population

Number of patients eligible

Number of included patients

Patients eligible/included only if asymptomatic (Y/N/NR)

If symptomatic patients included, n (%) of population

Patients eligible/included only if non-pregnant (Y/N/NR)

If pregnant patients included, n (%) of population

Patients eligible/included only if at least 18 years old (Y/N/NR)

If patients under 18 were included, n (%) of population

Patients eligible/included if liver enzymes unknown or normal
(Y/N/NR)

If patients with abnormal liver enzymes were included, n (%) of
population

Age of patients completing study

Female, n (%)

Male, n (%)

Other

First Ab or Ag test

Comments about Ab or Ag test

e.g., threshold

Supplemental or confirmation tests

Comments about supplemental or confirmation tests

Second Ab or Ag test (if applicable)

Comments about second Ab or Ag test

PCR test

Comments about PCR test

e.g., threshold

Timing or interval between Ab or Ag test and PCR test

Conflicts of interest

Financial sponsorship

e.g., funding, honorariums, consultancies,
employment

Other support

e.g., in-kind

Other comments
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Author, year of publication, reflD

Name of Ab or Ag test Name of PCR test
RNA+ RNA- Total
Ab+ (or Ag+)
Ab- (or Ag-)

Total

Definition of Ab+ (or Ag+)

Defintion of Ab— (or Ag-)

Definition of RNA+

Definition of RNA—-

Other comments

Ab = antibody; Ag = antigen; N = no; NR = not reported; Q = question; PCR = polymerase chain reaction; reflD = reference identification;

RNA = ribonucleic acid; refID = reference identification; Y = yes.
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Appendix 4: Study Selection (PRISMA)
Flow Chart

12,786 citations identified from electronic
literature searches and screened

12,110 citations excluded

676 potentially relevant articles retrieved for

scrutiny (full-text, if available)

No potentially relevant
reports retrieved from other
sources (grey literature)

1 citation retrieved from a
search alert

A 4

A 4

677 potentially relevant reports

637 reports excluded:

irrelevant population (207)

irrelevant intervention (136)
irrelevant comparator (11)

irrelevant diagnostic test (99)
irrelevant outcomes (70)

irrelevant country/setting (8)
inappropriate study design (7)

not in English or French (7)
editorials, reviews, or guidelines (35)
other (e.g., duplicates, not available from publisher) (57)

A 4
e o 0o 0 0 0 0 0 o o

A 4

40 reports included in review

v

v

v v v

Question 1:
(Clinical
effectiveness)
o None

Question 2:

Question 3: Question 4: Question 5:

(Frequency of harms) (Cost-effectiveness) (Patients’ preferences) (Clinical validity)
o Observational (n = 1) o Cost effectiveness o Survey (n=9) o Cross-sectional

analysis (n = 1) o Qualitative (n = 2) (n =26)

o Mixed methods (n = 1)
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Appendix 5: List of Excluded Studies

Table 5: List of Studies Excluded From the Systematic Review — November 2015
Database Search

Study Reason for
Exclusion
Summaries for patients: Screening for liver cancer in patients with hepatitis C virus infection Other

and cirrhosis. Ann Intern Med. 2011;154(2):1-36.
Should you be tested for hepatitis C? New treatments promise high cure rates with fewer side Editorial or review
effects. But carefully consider the pros and cons of testing. Harv Mens Health Watch. 2012
Sep;17(2):6, 2012.

Guidelines for the screening, care and treatment of persons with hepatitis C infection. Geneva: | Guideline
World Health Organization; 2014 Apr.

Aamado L, Villar LM, Paula VS, Aimeida AJ, Gaspar AMC. Detection of hepatitis A, B, and C Reference standard
virus-specific antibodies using oral fluid for epidemiological studies. Memorias do Instituto
Oswaldo Cruz. 2006;101(2):149-55.

Abdel-Hamid M, El-Daly M, El-Kafrawy S, Mikhail N, Strickland GT, Fix AD. Comparison of Population
second- and third-generation enzyme immunoassays for detecting antibodies to hepatitis C
virus. J Clin Microbiol. 2002 May;40(5):1656-9.

Agarwal N, Chatterjee K, Coshic P, Borgohain M. Nucleic acid testing for blood banks: an Intervention
experience from a tertiary care centre in New Delhi, India. Transfus Apheresis Sci. 2013
Dec;49(3):482-4.

Agha S, Tanaka Y, Saudy N, Kurbanov F, Abo-Zeid M, EI-Malky M, et al. Reliability of hepatitis | Intervention
C virus core antigen assay for detection of viremia in HCV genotypes 1, 2, 3, and 4 infected
blood donors: a collaborative study between Japan, Egypt, and Uzbekistan. J Med Virol. 2004
Jun;73(2):216-22.

Albertoni G, Arnoni CP, Araujo PR, Carvalho FO, Barreto JA. Signal to cut-off (S/CO) ratio and | Outcomes
detection of HCV genotype 1 by real-time PCR one-step method: is there any direct
relationship? Braz J Infect Dis. 2010 Mar;14(2):147-52.

Ali A, Lal A. False positivity of serological tests for hepatitis C virus. J Ayub Med Coll Population
Abbottabad. 2010 Apr;22(2):43-5.
Anderson EM, Mandeville RP, Hutchinson SJ, Cameron SO, Mills PR, Fox R, et al. Evaluation | Outcomes
of a general practice based hepatitis C virus screening intervention. Scott Med J. 2009
Aug;54(3):3-7.

Ansaldi F, Bruzzone B, Testino G, Bassetti M, Gasparini R, Crovari P, et al. Combination Population
hepatitis C virus antigen and antibody immunoassay as a new tool for early diagnosis of
infection. J Viral Hepat. 2006 Jan;13(1):5-10.

Aoyagi K, lida K, Ohue C, Matsunaga Y, Tanaka E, Kiyosawa K, et al. Performance of a Intervention
conventional enzyme immunoassay for hepatitis C virus core antigen in the early phases of
hepatitis C infection. Clin Lab. 2001;47(3-4):119-27.

Aparicio T, Bonnaud G, Lucet JC, Vuagnat A, Leroy C, Bouchaud O, et al. Evaluation of three | Outcomes
testing strategies for detection of hepatitis C in a hospital medical consultation and in an HIV
testing center. Gastroenterol Clin Biol. 2001;25(5):515-20.

Arduino JM, Stuver SO, Spiegelman D, Okayama A, Tabor E, Yu MW, et al. Assessment of Intervention
markers of hepatitis C virus infection in a Japanese adult population. J Infect Dis.
2001;184(10):1229-35.

Arrada A, Zbar OZD, Vasseur V. Prevalence of HBV and HCV infections and incidence of Population
HCV infection after 3, 6 and 12 months detention in La Sante prison, Paris. Ann Med Interne
(Paris). 2001;152(7 Suppl):2S6-8.

Aspinall EJ, Doyle JS, Corson S, Hellard ME, Hunt D, Goldberg D, et al. Targeted hepatitis C Editorial or review
antibody testing interventions: a systematic review and meta-analysis. Eur J Epidemiol. 2015
Feb;30(2):115-29.
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Table 5: List of Studies Excluded From the Systematic Review — November 2015
Database Search

Study Reason for

Exclusion

Asrani SK, Davis GL. Impact of birth cohort screening for hepatitis C. Curr Gastroenterol Rep. Editorial or review
2014 Apr;16(4):381, 2014.
Attallah AM, Ismail H, Tabll AA, Shiha GE, El-Dosoky I. A novel antigen detection Population
immunoassay for field diagnosis of hepatitis C virus infection. J Immunoassay Immunochem.
2003;24(4):395-407.

Attallah AM, Omran MM, Nasif WA, Ghaly MF, El-Shanshoury A, Abdalla MS, et al. Diagnostic | Population
performances of hepatitis C virus-NS4 antigen in patients with different liver pathologies. Arch
Med Res. 2012 Oct;43(7):555-62.

Bamaga MS, Bokhari FF, Aboud AM, Al-Malki M, Alenzi FQ. Nucleic acid amplification Intervention
technology screening for hepatitis C virus and human immunodeficiency virus for blood
donations. Saudi Med J. 2006;27(6):781-7.

Bassit L, Van Heuverswyn H, De Bosschere K, Nishiya A, Carrilho FJ, Moraes C, et al. Population
Comparative study of two anti-HCV screening tests in a large genotyped population of
Brazilian dialysis patients. European Journal of Clinical Microbiology and Infectious Diseases.
2002;21(5):404-6.

Beltran M, Navas MC, De la Hoz F, Mercedes MM, Jaramillo S, Estrada C, et al. Hepatitis C Population
virus seroprevalence in multi-transfused patients in Colombia. J Clin Virol. 2005 Dec;34 Suppl
2:533-8.

Benouda A, Boujdiya Z, Ahid S, Abouqal R, Adnaoui M. Prevalence of hepatitis C virus Intervention
infection in Morocco and serological tests assessment of detection for the viremia prediction.
Pathol Biol (Paris). 2009 Jul;57(5):368-72.

Blanchet E, Defossez G, Verneau A, Ingrand |, Silvain C, Beauchant M, et al. Epidemiology Intervention
and management of care of hepatitis C infection in the Poitou-Charentes region in 1997 and
2000. Gastroenterol Clin Biol. 2003 Nov;27(11):1026-30.

Bradshaw CS, Pierce LI, Tabrizi SN, Fairley CK, Garland SM. Screening injecting drug users Outcomes
for sexually transmitted infections and blood borne viruses using street outreach and self
collected sampling. Sex Transm Infect. 2005 Feb;81(1):53-8.

Brett-Major DM, Frick KD, Malia JA, Hakre S, Okulicz JF, Beckett CG, et al. Costs and Reference standard
consequences: Hepatitis C seroprevalance in the military and its impact on potential screening
strategies. Hepatology. 2015 Oct 20.

Brouard C, Le Strat Y, Larsen C, Jauffret-Roustide M, Lot F, Pillonel J. The undiagnosed Intervention
chronically-infected HCV population in France. Implications for expanded testing
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Chou R, Clark EC, Helfand M,.Preventive Services. Screening for hepatitis C virus infection: a Editorial or review
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2013;37(2):36-41.

Editorial or review

Hu KQ, Yang H, Lin YC, Lindsay KL, Redeker AG. Clinical Profiles of Chronic Hepatitis C in a Intervention
Major County Medical Center Outpatient Setting in United States. Int J Med Sci. 2004;1(2):92-
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Study design

Mark KE, Murray PJ, Callahan DB, Gunn RA. Medical care and alcohol use after testing
hepatitis C antibody positive at STD clinic and HIV test site screening programs. Public Health
Rep. 2007 Jan;122(1):37-43.

Study design

Marufu M, Williams H, Hill SL, Tibble J, Verma S. Gender differences in hepatitis C
seroprevalence and suboptimal vaccination and hepatology services uptake amongst
substance misusers. J Med Virol. 2012 Nov;84(11):1737-43.

Outcomes

Masson CL, Delucchi KL, McKnight C, Hettema J, Khalili M, Min A, et al. A randomized trial of
a hepatitis care coordination model in methadone maintenance treatment. Am J Public Health.
2013 Oct;103(10):e81-e88.

Intervention

McDonald SA, Hutchinson SJ, Palmateer NE, Allen E, Cameron SO, Goldberg DJ, et al.
Decrease in health-related quality of life associated with awareness of hepatitis C virus
infection among people who inject drugs in Scotland. J Hepatol. 2013 Mar;58(3):460-6.

Intervention

Merchant RC, Baird JR, Liu T, Taylor LE, Montague BT, Nirenberg TD. Brief intervention to
increase emergency department uptake of combined rapid human immunodeficiency virus and
hepatitis C screening among a drug misusing population. Acad Emerg Med. 2014
Jul;21(7):752-67.

Intervention

Mihaila RG, Rezi EC, Nedelcu L, Fratila O, Domnariu C, Deac M, et al. The prevalence and
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Transylvania - Multicentric epidemiological study. Arch Balkan Med Union. 2010;45(2):111-5.

Intervention

Miyazaki T, Honda A, lkegami T, Hara T, Saitoh Y, Hirayama T, et al. The associated markers
and their limitations for the primary screening of HCV carriers in public health examination.
Hepatol Res. 2009;39(7):664-74.
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Mohammadali F, Pourfathollah AA. Changes in frequency of HBV, HCV, HIV and syphilis
infections among blood donors in Tehran province 2005 - 2011. Arch Iran Med. 2014
Sep;17(9):613-20.

Outcomes

Mohamud HS, Mohamed DH, Algahtani FH, Almajid FM, Alswat K, Somily AM. Two years'
experience of implementing molecular screening of hepatitis B virus, hepatitis C virus and
human immunodeficiency virus 1, 2 in Riyadh blood donors. Transfus Apher Sci. 2015 Oct 13.

Intervention

Moller JM, Krarup HB. Diagnosis of acute hepatitis C: anti-HCV or HCV-RNA? Scand J
Gastroenterol. 2003 May;38(5):556-8.

Intervention

Moorthy M, Daniel HD, Kurian G, Abraham P. An evaluation of saliva as an alternative to
plasma for the detection of hepatitis C virus antibodies. Indian J Med Microbiol. 2008
Oct;26(4):327-32.

Population

Morota K, Fujinami R, Kinukawa H, Machida T, Ohno K, Saegusa H, et al. A new sensitive and
automated chemiluminescent microparticle immunoassay for quantitative determination of
hepatitis C virus core antigen. Journal of Virological Methods. 2009;157(1):8-14.

Reference standard

Mullis CE, Laeyendecker O, Reynolds SJ, Ocama P, Quinn J, Boaz |, et al. High frequency of Population
false-positive hepatitis C virus enzyme-linked immunosorbent assay in Rakai, Uganda. Clin

Infect Dis. 2013 Dec;57(12):1747-50.

Ndako JA, Olabode OA, Echeonwu GON, Chukwuekezie J, Ebo CC, Salihu EA. Occurrence of | Population

antibodies against hepatitis C virus (HCV) among alcoholics. African Journal of Biotechnology.
2010;9(52):8908-12.

Nemecek V, Toulcova A, Summerova M, Koning J, Turek P. Screening and confirmation of
blood donors at the Czech Republic. Transfuze Dnes. 2001;7(1):19-23.

Not in English or
French

Nikolaeva IA, Mahboudi F, Chevalier A, Khalili G, Khadem A, Somova AV, et al. Evaluation of
a new anti-hiv1/2 elisa-hiv 1/2 rec diagnostic kit based on e. Coli derived soluble recombinant
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CADTH HEALTH TECHNOLOGY ASSESSMENT Screening for Hepatitis C Virus

129



CADTH

Table 5: List of Studies Excluded From the Systematic Review — November 2015

Database Search

Study

proteins: Experience of an international study. Iranian Journal of Medical Sciences.
2003;28(1):37-42.
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Noori S, Gol-Mohamadi A, Sarbazi MR, Safaee A, Farsar AR. Epidemiological features of
hepatitis B and C infection in a high risk population: results of screening programs.
Gastroenterol. 2013;hepatol. bed bench. 6(3):136-40.

Population

Nubling CM, Unger G, Chudy M, Raia S, Lower J. Sensitivity of HCV core antigen and HCV
RNA detection in the early infection phase. Transfusion. 2002 Aug;42(8):1037-45.
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O'Brien JM, Kruzel KE, Wandell MG, Vinogradov IV, Sheagren JN, Frank AP. Detection of
hepatitis C antibody with at-home collection kits using an innovative laboratory algorithm.
Infect Dis Clin Pract. 2001;10(9):474-80.

Intervention

O'Brien SF, Fan W, Xi G, Yi QL, Goldman M, Fearon MA, et al. Declining hepatitis C rates in
first-time blood donors: Insight from surveillance and case-control risk factor studies.
Transfusion. 2008;48(5):902-9.

Outcomes

Odari EO, Budambula NLM, Nitschko H. Evaluation of an antigen-antibody "combination”
enzyme linked immunosorbent assay for diagnosis of hepatitis C virus infections. Ethiop J
Health Sci. 2014 Oct;24(4):343-52.
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Operskalski EA, Mosley JW, Tobler LH, Fiebig EW, Nowicki MJ, Mimms LT, et al. HCV viral
load in anti-HCV-reactive donors and infectivity for their recipients. Transfusion.
2003;43(10):1433-41.

Intervention
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Paydas S, Ergin M, Tanriverdi K, Yavuz S, Disel U, Kilic NB, et al. Detection of hepatitis C
virus RNA in paraffin-embedded tissues from patients with non-Hodgkin's lymphoma. Am J
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Study design

Pepas L, Macmahon E, EI TT, Khalaf Y, Braude P. Viral screening before each cycle of
assisted conception treatment is expensive and unnecessary: a survey of results from a UK
inner city clinic. Hum Fertil (Camb). 2011 Dec;14(4):224-9.
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Pereira A, Sanz C. A model of the health and economic impact of posttransfusion hepatitis C:
Application to cost-effectiveness analysis of further expansion of HCV screening protocols.
Transfusion. 2000;40(10):1182-91.
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Pereira A. Health and economic consequences of HCV lookback. Transfusion. 2001
Jun;41(6):832-9.
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Perreault D. Hepatitis C: a study predicts a costly future if nothing is done now. Perspect
Infirm. 2014 Sep;11(4):14, 2014-14, 20ct.

Editorial or review

Perumalswami PV, Factor SH, Kapelusznik L, Friedman SL, Pan CQ, Chang C, et al. Hepatitis
Outreach Network: A practical strategy for hepatitis screening with linkage to care in foreign-
born communities. J Hepatol. 2013;58(5):890-7.
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Pillonel J, Laperche S, Agents Transmissibles par Transfusion de la de la Société francaise de
transfusion sanguine, I'Etablissement frangais du sang, Centre de transfusion sanguine des
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Transfus Clin Biol. 2004 Apr;11(2):81-6.
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Ponamgi SPD, Chandra M, Naresh KY, Rahamathulla S, Narasu L, Habibullah CM, et al.
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indigenous SIBA for detection of Hepatitis C Virus infection: A comparison with 3rd EIA and
RT-PCR. Indian Journal of Biotechnology. 2009;8(1):33-9.
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Pradat P, Caillat-Vallet E, Sahajian F, Bailly F, Excler G, Sepetjan M, et al. Prevalence of
hepatitis C infection among general practice patients in the Lyon area, France. European
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Journal of Epidemiology. 2001;17(1):47-51.
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Hepatogastroenterology. 2006 Sep;53(71):753-6.
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hepatitis C and other viral markersin multi-transfused patients from Argentina. J Clin Virol.
2005 Dec;34 Suppl 2:S20-6.

Rhodes SD, DiClemente RJ, Yee LJ, Hergenrather KC. Factors associated with testing for Outcomes

hepatitis C in an internet-recruited sample of men who have sex with men. Sex Transm Dis.
2001;28(9):515-20.

Rice S. Screening for hepatitis C raises ethical, cost issues. Mod Healthc. 2014 Mar Editorial or review
10;44(10):11, 2014.
Rifai MA, Moles JK, Lehman LP, Van Der Linden BJ. Hepatitis C screening and treatment Comparator

outcomes in patients with substance use/dependence disorders. Psychosomatics.
2006;47(2):112-21.

Roblin DW, Smith BD, Weinbaum CM, Sabin ME. HCV screening practices and prevalence in Population
an MCO, 2000-2007. Am J Manag Care. 2011;17(8):548-55.
Rosenberg SD, Goldberg RW, Dixon LB, Wolford GL, Slade EP, Himelhoch S, et al. Setting
Assessing the STIRR model of best practices for blood-borne infections of clients
with severe mental iliness. Psychiatr Serv [Internet]. 2010 Sep [cited 2015 Dec
9];61(9):885-91.

Ross RS, Stambouli O, Gruner N, Marcus U, Cai W, Zhang W, et al. Detection of infections Reference standard
with hepatitis B virus, hepatitis C virus, and human immunodeficiency virus by analyses of
dried blood spots - performance characteristics of the ARCHITECT system and two
commercial assays for nucleic acid amplification. Virology Journal. 2015;10(1).
Roudot-Thoraval F, Monnet E, Mercet P, Bastie A, Dhumeaux D, Miguet JP. Strategies of Intervention
hepatitis C screening in general practice. Results of a two-center randomized trial.
Gastroenterol Clin Biol. 2000 Nov;24(11):1037-41.

Rouet F, Deleplancque L, Mboumba BB, Sica J, Mouinga-Ondeme A, Liegeois F, et al. Population
Usefulness of a fourth generation ELISA assay for the reliable identification of HCV infection in
HIV-positive adults from Gabon (Central Africa). PLoS ONE. 2015;10(1):e0116975, 2015.
Sagnelli E, Starnini G, Sagnelli C, Monarca R, Zumbo G, Pontali E, et al. Blood born viral Outcomes
infections, sexually transmitted diseases and latent tuberculosis in italian prisons: a preliminary
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randomized trial of viral hepatitis prevention among underprivileged people in the Lyon area of
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Aug;25(8):1070-2.
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Salvaneschi L, Del FC, Perotti C. Screening and diagnosis of blood-borne infections in Italy.
Tumori. 2001;87(2):S47-S48.

Editorial or review

Sarov B, Novack L, Beer N, Safi J, Soliman H, Pliskin JS, et al. Feasibility and cost-benefit of
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2007;17(6):479-87.

Population

Satoskar R, Reau N. Potential consequences of healthcare recommendations: a focus on the
U.S. Preventive Services Task Force. Hepatology. 2013 Jul;58(1):422-7.

Editorial or review

Scalioni LP, Cruz HM, de Paula VS, Miguel JC, Marques VA, Villela-Nogueira CA, et al.
Performance of rapid hepatitis C virus antibody assays among high- and low-risk populations.
J Clin Virol. 2014 Jul;60(3):200-5.
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Schroter M, Schafer P, Zollner B, Polywka S, Laufs R, Feucht HH. Strategies for reliable
diagnosis of hepatitis C infection: the need for a serological confirmatory assay. J Med Virol.
2001 Jul;64(3):320-4.

Intervention

Scott C, Day S, Low E, Sullivan A, Atkins M, Asboe D. Unselected hepatitis C screening of
men who have sex with men attending sexual health clinics. J Infect. 2010;60(5):351-3.

Intervention

Seedat F, Hargreaves S, Friedland JS. Engaging new migrants in infectious disease
screening: A qualitative semi-structured interview study of UK migrant community health-care
leads. PLoS ONE. 2014;9(10).

Population

Seremba E, Ocama P, Opio CK, Kagimu M, Thomas DL, Yuan HJ, et al. Poor performance of
hepatitis C antibody tests in hospital patients in Uganda. J Med Virol. 2010 Aug;82(8):1371-8.

Population

Shan H, Ren FR, Zhao HY, Zhang YZ, Wen GX, Yao FZ, et al. A multi-Chinese blood center
study testing serologic-negative donor samples for hepatitis C virus and human
immunodeficiency virus with nucleic acid testing. Transfusion. 2007 Nov;47(11):2011-6.

Reference standard

Sharma M, Al KS, John AK, Al DN, Ullah WH, Babu TR, et al. Screening for hepatitis C in Population
average and high-risk populations of Qatar using rapid point-of-care testing. United European

Gastroenterol J. 2015 Aug;3(4):364-70.

Singer ME, Younossi ZM. Cost effectiveness of screening for hepatitis C virus in Setting
asymptomatic, average-risk adults. Am J Med. 2001 Dec 1;111(8):614-21.

Smith BD, Morgan RL, Beckett GA, Falck-Ytter Y, Holtzman D, Ward JW. Hepatitis C virus Guideline

testing of persons born during 1945-1965: recommendations from the Centers for Disease
Control and Prevention. Ann Intern Med. 2012 Dec 4;157(11):817-22.

Sookoian S, Castano G. Evaluation of a third generation anti-HCV assay in predicting viremia
in patients with positive HCV antibodies. Ann Hepatol. 2002 Oct;1(4):179-82.

Reference standard

Soulier A, Poiteau L, Rosa |, Hezode C, Roudot-Thoraval F, Pawlotsky JM, et al. Dried Blood
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Monitoring. J Infect Dis. 2015 Sep 2.
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Reference standard
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EIA relative to HCV 2.0 EIA on blood-donor screening. Transfusion. 2003 Oct;43(10):1452-9.
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ORTHO HCYV core antigen and trak-CTM assays for detection of viraemia in pre-
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Tomaszewski KJ, Deniz B, Tomanovich P, Graham CS. Comparison of current US risk
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Tramarin A, Gennaro N, Compostella FA, Gallo C, Wendelaar Bonga LJ, Postma MJ. HCV
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Setting
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Management and Practice. 2007;13(3):263-9.
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Navigation Program. J Gen Intern Med. 2015;30(7):950-7.
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C core antigen in serum or plasma as a marker of hepatitis C viraemia in the serological
window-phase. Transfus Med. 2002 Apr;12(2):107-13.

Population

Winkelmann M, Sorrentino JN, Klein M, Macke C, Mommsen P, Brand S, et al. Is there a
benefit for health care workers in testing HIV, HCV and HBV in routine before elective
arthroplasty? Orthopaedics and Traumatology: Surgery and Research. 2016;102(4):513-6.

Diagnostic test

Wolffram |, Petroff D, Batz O, Jedrysiak K, Kramer J, Tenckhoff H, et al. Prevalence of
elevated ALT values, HBsAg, and anti-HCV in the primary care setting and evaluation of
guideline defined hepatitis risk scenarios. J Hepatol. 2015 Jun;62(6):1256-64.

Population
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Table 6: List of Studies Excluded From the Systematic Review — May 2016

Database Search
Study

Wu FB, Ouyan HQ, Tang XY, Zhou ZX. Double-antigen sandwich time-resolved
immunofluorometric assay for the detection of anti-hepatitis C virus total antibodies with
improved specificity and sensitivity. J Med Microbiol. 2008;57(8):947-53.

Reason for
Exclusion

Population

Xeroulis G, Inaba K, Stewart TC, Lannigan R, Gray D, Malthaner R, et al. Human
immunodeficiency virus, hepatitis B, and hepatitis C seroprevalence in a Canadian trauma
population. Journal of Trauma - Injury, Infection and Critical Care. 2005;59(1):105-8.

Diagnostic test

Xie L, Wu XD, Huang DZ, Chen HL, He LX, Wang J, et al. Clinical application and analysis
of hepatitis C virus NS3 antigen detection by ELISA in human serum. Chin Med J. 2007
Feb 20;120(4):294-9.

Population

Yang R, Guan W, Wang Q, Liu Y, Wei L. Performance evaluation and comparison of the

newly developed Elecsys anti-HCV |l assay with other widely used assays. Clin Chim Acta.

2013 Nov 15;426:95-101.

Screening test

Yao C, Fu Q, Xiao WH, Dong W, Yi YL. Detection of HCV infection by cPCR in patients Outcomes
with acute leukemia. Chin Med J. 1993 Sep;106(9):647-9.

Ye X, Yang B, Zhu W, Zheng X, Du P, Zeng J, et al. Six-year pilot study on nucleic acid Population
testing for blood donations in China. Transfus Apher Sci. 2013;49(2):318-22.

Yeh CT, Han CM, Lo SY, Ou JH, Fan KD, Sheen IS, et al. Early detection of anti-HCc Outcomes
antibody in acute hepatitis C virus (HCV) by western blot (immunoblot) using a

recombinant HCV core protein fragment. J Clin Microbiol. 1994 Sep;32(9):2235-41.

Yoo SJ, Wang LL, Ning HC, Tao CM, Hirankarn N, Kuakarn S, et al. Evaluation of the Population
Elecsys Anti-HCV Il assay for routine hepatitis C virus screening of different Asian Pacific

populations and detection of early infection. J Clin Virol. 2015;64:20-7.

Yoshikawa A, Fukuda S, Itoh K, Kosaki N, Suzuki T, Hirakawa K, et al. Infection with Population

hepatitis G virus and its strain variant, the GB agent (GBV-C), among blood donors in
Japan. Transfusion. 1997 Jun;37(6):657-63.

Younossi ZM, LaLuna LL, Santoro JJ, Mendes F, Araya V, Ravendhran N, et al.
Implementation of baby boomer hepatitis C screening and linking to care in
gastroenterology practices: A multi-center pilot study. BMC Gastroenterology. 2016;16(1).

Screening test

Zachary P, Ullmann M, Djeddi S, Meyer N, Wendling MJ, Schvoerer E, et al. Evaluation of Population
three commercially available hepatitis C virus antibody detection assays under the

conditions of a clinical virology laboratory. J Clin Virol. 2005 Nov;34(3):207-10.

Zachary P, Ullmann M, Djeddi S, Wendling MJ, Schvoerer E, Stoll-Keller F, et al. Population

Evaluation of two commercial enzyme immunoassays for diagnosis of hepatitis C in the
conditions of a virology laboratory. Pathol Biol (Paris). 2004 Nov;52(9):511-6.

Zani C, Pasquale L, Bressanelli M, Puoti M, Paris B, Coccaglio R, et al. The
epidemiological pattern of chronic liver diseases in a community undergoing voluntary
screening for hepatitis b and c. Dig Liver Dis. 2011;43(8):653-8.

Screening test

Zhang K, Wang L, Lin G, Li J. Is Anti-Hepatitis C Virus Antibody Level an Appropriate Population
Marker to Preclude the Need for Supplemental Testing. Intervirology. 2015;58(5):310-7.

Zhang HY, Kuramoto IK, Mamish D, Sazama K, Holland PV, Zeldis JB. Hepatitis C virus in Population
blood samples from volunteer donors. J Clin Microbiol. 1993;31(3):606-9.

Zhang HQ, Li SB, Wang GH, Chen K, Song XG, Feng XY. Detection of hepatitis C virus Outcomes

core antigen for early diagnosis of hepatitis C virus infection in plasma donor in China.
World J Gastroenterol. 2007;13(19):2738-42.

Zotz RB, Scharf RE. Prospective analysis of blood donors for HIV-1 and HCV genomes by
polymerase chain reaction. Infusionsther Transfusionsmed. 1998;25(2-3):121-5.

Screening test

Zuniga |A, Chen JJ, Lane DS, Allmer J, Jimenez-Lucho VE. Analysis of a hepatitis C
screening programme for US veterans. Epidemiol Infect. 2006;134(2):249-57.

Screening test
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Table 6: List of Studies Excluded From the Systematic Review — May 2016
Database Search

Reason for

Exclusion

Guidelines for the screening, care and treatment of persons with hepatitis C infection. Publication type
Geneva: World Health Organization; 2014 Apr. (WHO Guidelines Approved by the
Guidelines Review Committee).
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First Author

(Year of
Publication),
Country

us

Groom (2008),”

Funding
Sources,
Conflicts of
Interest

Study: The
research service
of the US
Department of
Veterans Affairs,
Hepatitis C
Resource Center
Program

Author: Valeant
Pharmaceuticals

COl: None
declared

Appendix 6: Study Characteristics
Table 7: Study Characteristic s for the Included Study on Frequency of Harms (Q2)

database
review

Retrospective

Inclusion and
Exclusion
Criteria

Inclusion criteria:
Multiple positive
tests for HCV
between January 1,
1992 and December
31, 2001

Exclusion criteria:
NR

Care Setting

Screening
setting:
Medical centre

Blood test
setting:
Medical centre

Study Procedure

Intervention

factors for HCV

o Antibody testing if
one or more risk
factors was
identified.
Patients were
referred for
treatment

e Screening for risk | None

CADTH

Outcome Measures

Outcome(s) of
interest:
Adverse events
following screening and
treatment

Other outcome(s)
studied: Number of
positive test results
reported; incidence of
unnecessary repeat
testing, referral for
specialty care, provision
of specialty care, time
between diagnosis and
specialty care, virologic
response; association
between patient
characteristics and
referral rate to hepatitis
clinic; reasons for non-
referrals; and proportion
of patients presenting at
appointments for
specialty HCV care and
treatment.

COlI = conflict(s) of interest; HCV = hepatitis C virus; NR = not reported: Q = question.
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Table 8: Study Characteristics for the Included Study on Cost-Effectiveness (Q3)

First Author

(Year of
Publication),
Country

Wong
(2015),*°
Canada

Funding
Sources,
Conflicts of
Interest

Study: PHAC

COI: One of
the authors
received
grants and/or
consulting fees
from: AbbVie,
Boehringer
Ingelheim,
Bristol-Myers
Squibb, Gilead
Sciences,
Janssen,
Merck, Roche,
Theravance

Cost-utility
analysis

Inclusion and
Exclusion Criteria

Inclusion criteria:
Individuals living in
Canada at the time of
the 2011 population
census

Aged 25 to 64 years
old

Exclusion criteria:
None

Care Setting | Study Procedure

Screening
setting:
NR

Blood test
setting: NR

Intervention

Primary test:
Screen + treat
with pegylated
interferon plus
ribavirin

Comparator

Comparators:
1. No screening
2. Screen + treat
with pegylated
interferon plus
ribavirin-based
direct-acting
antiviral drugs

3. Screen + treat
with interferon-
free direct-acting
antiviral drugs

CADTH

Outcome Measures

Outcome(s) of
interest:
ICER

Other outcome(s)
studied: None

COlI = conflict(s) of interest; ICER = incremental cost-effectiveness ratio; NR = not reported; PHAC = Public Health Agency of Canada; Q = question.
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Table 9: Study Characteristics for the Included Studies on Patients’ Preferences and Values (Q4)

Author Funding Sources, Study Design Inclusion and Study Setting | HCV Testing Recruitment Method
(Year of Conflicts of Interest and Data Exclusion Criteria Setting
Publication), Collection
Country Method(s)
Allison et al. NR Descriptive Inclusion criteria: Hospital ED Same A list of adult ED patients
(2016),°® US survey; Born between 1945 and was generated. Every
questionnaire 1965 other eligible ED patient
from the list was
Exclusion criteria: approached, in order of
Unable to provide IC or length of ED stay, up to a
use telephone maximum of 10 patients
interpreting services, recruited per 4-hour
presenting with life- block. Lists were updated
threatening emergency or every 2 hours.
mental health complaint,
or incarcerated
Myers et al. Study: Descriptive Inclusion criteria: Endoscopy unit NR Patients attending a
(2015),59 Vertex Pharmaceuticals survey; Asymptomatic patients in a non-hospital colorectal cancer
Canada (Canada) Incorporated questionnaire attending the centre for colon cancer education session were
colonoscopy and colon screening centre approached to complete
Authors: cancer screening a voluntary, anonymous
CIHR; Alberta survey.

Innovates — Health
Solutions; The Cal
Wenzel Family
Foundation Chair in
Hepatology

COI: Two of the authors
received grants and fees
from: Vertex
Pharmaceuticals
(Canada) Incorporated,
Hoffman-La

Roche, Gilead
Sciences, Janssen,

Exclusion criteria: NR
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Table 9: Study Characteristics for the Included Studies on Patients’ Preferences and Values (Q4)

Author
(Year of

Publication),

Country

Funding Sources,
Conflicts of Interest

AbbVie, Boehringer
Ingelheim; other authors
declared no competing
interests

Study Design
and Data
Collection
Method(s)

Inclusion and
Exclusion Criteria

Study Setting

HCV Testing
Setting

Recruitment Method

Partnership Program

Authors:

NIH (Grant
K23DA032306);
Advanced Research
Fellowship through the

and interview

status excluded

* primary care
clinic: n =107

(32.5%)
* correctional
facility: n = 34
(10.3%)

White et al. Study: NR Descriptive Inclusion criteria: Urban teaching Same Any ED patient flagged
(2015),60 us survey; Medically stable, age = hospital ED for discharge or
Authors: questionnaire 18 years completing ED admission on EMR
The principal investigator triage, English- or approached (low acuity
and research coordinator Spanish-speaking, and discharge patient first,
received grants from providing IC ending with admitted
Gilead Sciences patients), eligibility
Exclusion criteria: confirmed and IC
COI: NR Impaired mental status or obtained at bedside. HCV
knowledge of previous screening protocol
HIV or HCV infection targeted to patients born
excluded between 1945 and 1965
and patients with a
history of IDU.
Barocas et al. Study: Multiple methods | Inclusion criteria: Multi-site SEP Locations of Consecutive patients at
(2014),61 us CTSA program through (sequential English-speaking adults = | (office and testing for 329 SEP locations
the NIH NCATS (Grant quantitative 18 years with a history of | mobile van) participants approached, verbal IC
UL1TR000427); survey, then IDU tested in the past | obtained, participants
University of Wisconsin qualitative year: paid $10 compensation
School of Medicine and description); Exclusion criteria: * SEP: n =64 for completing survey.
Public Health Wisconsin questionnaire Known HCV+ infection (19.5%)
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Table 9: Study Characteristics for the Included Studies on Patients’ Preferences and Values (Q4)

Author
(Year of
Publication),
Country

Funding Sources,
Conflicts of Interest

Department of Veterans

Study Design
and Data
Collection
Method(s)

Inclusion and
Exclusion Criteria

Study Setting

HCV Testing
Setting

e other: n =124

Recruitment Method

Affairs (37.7%)
COI: None declared
Hayes et al. Study: Descriptive Inclusion criteria: University clinical | Same NR in this study but
(2014),%2 US NIDA Award survey; Age < 30-years-old, with research centre written IC obtained;
(R0O1DA031056); UCSF questionnaire self-reported IDU in past previous study of larger
CTSI (NIG UL1 30 days of baseline and original cohort describes
RR024131); UCSF self-reported negative or that recruitment was
Liver Center (NIH P30 unknown HCV-RNA done by outreach
DK026743) status (included HCV workers and word of
antibody-positive patients mouth.
Authors: with unknown or negative
NIMHD (R25MD06832) HCV-RNA)
COIl: None declared Exclusion criteria: NR
Norton et al. Study: Descriptive Inclusion criteria: Community- NR Convenience sample of
(2014),2 Us The Department of survey; English-speaking, age 2 based HIV/STI people attending each
Veterans Affairs AHRQ questionnaire 18 years, willing to testing sites, site was surveyed. Study

Fellowship (#T32
HS00079-01-31)

COIl: None declared

participate in an
educational intervention
with a pre- and post-test
survey

Exclusion criteria: NR

homeless
shelters; alcohol
and drug
rehabilitation
centres for the
homeless; and
multi-service
resource centre
for women

was advertised by
leaders of each site and
members chose whether
to attend. Verbal IC
obtained.

Coffin et al.
(2011),%* US

Study: NR

Authors:

Descriptive
survey;
questionnaire

Inclusion criteria:
English-speaking
outpatients, age = 15

5 outpatient
clinics (General
Medicine, Family

3 hypothetical
screening
options proposed

Sequential patients in
waiting room of each
outpatient clinic
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Table 9: Study Characteristics for the Included Studies on Patients’ Preferences and Values (Q4)

Author
(Year of

Publication),

Country

Funding Sources,
Conflicts of Interest

The National Institute of
Allergy and Infectious
Diseases training grant
(5T32A1007140-33)

COl: None declared

Study Design
and Data
Collection
Method(s)

Inclusion and
Exclusion Criteria

years, had not previously
completed the survey

Exclusion criteria: NR

Study Setting

Medicine,
Womens’,
General
Surgery, and
Orthopedics) at
urban hospital
and regional
trauma centre

HCV Testing
Setting

for a hospital
setting: universal
screening
without patient
knowledge of the
test or receipt of
results, universal
screening
without receipt of
results but a
chance to opt out
of testing, or
screening based
on clinician
judgment

Recruitment Method

approached by
researchers (until 40
completed surveys from
each clinic obtained),
interested patients given
information sheet in lieu
of signed consent,
completed survey in clinic
room or waiting room,
and given $5
compensation for survey
completion.

Zuure et al.
2011,%° the
Netherlands

Study:

the Netherlands
Organization for Health
Research and
Development (ZonMw;
Grant no. 6120.0016)

COIl: None declared

Qualitative
description; semi-
structured
interview

Inclusion criteria:
Completed online risk
assessment, identified as
high-risk (e.g., blood
transfusion prior to 1992,
skin pierced in country
with medium to high
prevalence of HCV,
history of IDU, living with
HCV+ individual) and
given advice by the
online tool to get HCV
testing, and provided
contact information by
signing up for the testing
reminder service

Internet-based
risk assessment
tool

Participating labs
affiliated with the
project. Online
study tool
provided
personalized lab
requisitions.

Patients on reminder
service list received an
email with study invitation
at 3 weeks to 3 months
after initial website visit.
Second email sent if no
reply received within 2
weeks. Recruitment
continued until data
saturation reached.
Verbal IC obtained before
interview was started.
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Table 9: Study Characteristics for the Included Studies on Patients’ Preferences and Values (Q4)

Author Funding Sources, Study Design Inclusion and Study Setting | HCV Testing Recruitment Method
(Year of Conflicts of Interest and Data Exclusion Criteria Setting
Publication), Collection
Country Method(s)
Exclusion criteria: NR
Day et al. Study: Descriptive Inclusion criteria: Primary care and | Same Participants recruited
(2008),%° The New South Wales survey; Adults = 18 years with a methadone directly from primary
Australia health department; The questionnaire history of IDU maintenance health care facility for
National Centre in HIV treatment centre IDU and methadone
Epidemiology and Exclusion criteria: NR maintenance treatment
Clinical Research is centre. Posters were
funded by the Australian displayed at the centres,
government Department and ads were placed in
of Health and Ageing free "street press."
Process for IC not
Authors: The National reported.
Health and Medical
Research Council post-
doctoral Fellowship
COI: NR
Khaw et al. Study: Qualitative Inclusion criteria: Correctional Locations of Potential participants
(2007),67 UK The National Treatment description; semi- | English-speaking inmates | facility previous testing identified from referrals to
Agency for Substance structured age = 18 years with a for 19 Counselling,
Misuse interview history of IDU participants: Assessment, Referral,
« correctional Advice and Throughcare
COl: None declared Exclusion criteria: NR facility: n = 11 Services (CARATS), or
(57.9%) referrals to detox service,
* hospital: n =5 or from health
(26.3%) assessment completed
* GP practice: n on entrance (1 method
=1(5.3%) per prison). Participation
*SEP:n=1 was voluntary, not
(5.3%) compensated, and
*NR:n=1 participants told it would
(5.3%) not affect treatment in
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Table 9: Study Characteristics for the Included Studies on Patients’ Preferences and Values (Q4)

Author
(Year of
Publication),
Country

Funding Sources,
Conflicts of Interest

Study Design
and Data
Collection
Method(s)

Inclusion and
Exclusion Criteria

Study Setting

HCV Testing
Setting

Recruitment Method

prison. Written IC

obtained.
Sharp et al. Study: Descriptive Inclusion criteria: 10 family Hypothetical Opportunistic sampling;
(2007),68 UK The Greater Glasgow survey; Women attending the planning and future screening women in the waiting
Primary Care NHS Trust | questionnaire clinic for any reason sexual health at family area of the clinic
clinics (1 main, 9 | planning clinic approached by
COIl: None declared Exclusion criteria: Self- | peripheral) proposed researchers to complete
reported HCV+ status, or a questionnaire and were
did not complete the given an information
survey section on sheet about study and
"Attitudes toward HCV resources. Written
Hepatitis C and testing" IC not requested.
Vallabhaneni Study: Descriptive Inclusion criteria: Two correctional | Hypothetical Participants randomly
etal. (2006),69 Brown University Alpert survey; Inmate in the correctional | facilities (one future screening selected from the

us

Medical

School Research
Fellowship (Grant P30-
Al-42854) from the NIH;
Centers for AIDS
Research and from the
Centers for Disease
Control and Prevention
(Grant U50CUU11907)

COl: None declared

questionnaire

facility

Exclusion criteria: NR

male, one
female)

at correctional
facility proposed

correctional facility daily
roster. The first inmate
selected for the day was
the one whose serial
number corresponded to
the daily lottery number.
Every subsequent 100th
male inmate and every
subsequent 10th female
inmate on the roster was
eligible for recruitment
that day. IC obtained.

AHRQ = Agency for Healthcare Research and Quality; CIHR = Canadian Institutes of Health Research; COI = conflict(s) of interest; CTSA = Clinical and Translational Science Award; CTSI = Clinical and
Translational Science Institute; ED = emergency department; EMR = electronic medical record; GP = general practitioner; HCV = hepatitis C virus; IC = informed consent; IDU = injection drug use;
NCATS = National Center for Advancing Translational Sciences; NIDA = National Institute on Drug Abuse; NIH = National Institutes of Health; NIMHD = National Institute on Minority Health and Health
Disparities; NR = not reported; Q = question; RNA = ribonucleic acid; SEP = syringe exchange program; STI = sexually transmitted infection; UCSF = University of California, San Francisco.
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Table 10: Study Characteristics for the Included Studies on Clinical Validity of Antibody and Antigen Screening

Tests (Q5)

First Author
(Year of
Publication),
Country

Funding Sources,
Conflicts of Interest

Study Design,
Enrolment Period,
Care Setting, or
Source of Patients

Recruitment and
Patient Selection
Strategy

Screening Test(s)

Diagnostic Test’

Lyons (2016),”° | Funding from Cross-sectional Cluster random sampling BioChain anti-HCV ELISA | In-house RT-PCR, with
us pharmaceutical of patient care areas and (generation NR but third Bio-Rad SYBR Green
companies and a January 2008 to times of day; consecutive | generation is the only Ultra-Fast program; limit
government grant December 2009 patients within cluster version currently in of detection 2.7 to 6.1 log
approached. production) 1U/mL
Authors received support Urban emergency Compensation of $10 for
and grants from multiple department in the blood sample and $5 for All samples, irrespective
pharmaceutical Midwestern US health history provided of result on Ab test, were
companies, served on tested for RNA by RT-
pharmaceutical advisory PCR
and data safety
monitoring boards
Blaxhult Study supported by the Cross-sectional Sequential recruitment of | ARCHITECT anti-HCV Cobas TagMan RT-PCR,
(2014),71 authors’ institutions unique MSM attending the | CMIA, Abbott Diagnostics | Roche
Sweden (hospital and university); October 2012 to March clinic
no specific grants 2013
received
Sexually transmitted
Authors declared no COI infections drop-in clinic
Sommese No funding received Cross-sectional Blood donor samples ARCHITECT-i2000SR Cobas TagScreen MPX
(2014),72 selected; selection immunoanalyzer), Abbott RT-PCR, Roche; nominal
Italy Authors declared no COI January to July 2013 process not described. Diagnostics sensitivity of < 20 1U/mL
Written informed consent
Division of obtained Cobas €411 anti-HCV All Ab-RR samples tested
Immunohematology, ECLIA, Roche with both INNO-LIA and
Transfusion Medicine and Diagnostics RT-PCR
Transplant Immunology of
the Second University of Ab tests run in parallel.
Naples Initially reactive (S/CO =
1.0) or grey zone (S/CO
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Table 10: Study Characteristics for the Included Studies on Clinical Validity of Antibody and Antigen Screening

Tests (Q5)

First Author
(Year of
Publication),
Country

Funding Sources,
Conflicts of Interest

Study Design,
Enrolment Period,
Care Setting, or
Source of Patients

Recruitment and
Patient Selection
Strategy

Screening Test(s)

0.8-0.99) samples
retested in duplicate for
RR.

Supplementary test (for all
RR samples on either or
both Ab assays): INNO-
LIA immunoblot, Fujirebio
Diagnostics.

Diagnostic Test’

Sommese
(2014),”
Italy

NR

Retrospective cross-
sectional

2009 to 2012

Division of
Immunohematology,
Transfusion Medicine and
Transplant Immunology of
the Second University of
Naples

Review of questionnaires
from transfusion service
and evaluation of blood
samples banked during
study period

ARCHITECT anti-HCV
CMIA, Abbott Diagnostics

Initially reactive (S/CO 2
1.0) or grey zone (S/CO
0.7-0.99) samples
retested in duplicate for
RR.

Supplementary test (for all
RR samples): INNO-LIA
immunoblot, Innogenetics.

Cobas TagScreen MPX
RT-PCR on the s201

system, Roche; nominal
sensitivity of < 20 1U/mL

All ARCHITECT-RR
samples tested with both
INNO-LIA and RT-PCR

Valois (2014),"
Brazil

Funding from government
grants and scholarships

Authors declared no COI

Cross-sectional
May to November 2010

Blood donation facilities
(Fundacéo Centro de
Hemoterapia e
Hematologia do Pard),
Belém, Brazil

Candidates for blood
donation selected at
private and public blood
donation institutions,
strategy not otherwise
described

Murex anti-HCV version
4.0 ELISA (third
generation), Murex
Biotech Ltd.

RT-PCR with primers
complementary to the
conserved area of the 5'
UTR of HCV
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Table 10: Study Characteristics for the Included Studies on Clinical Validity of Antibody and Antigen Screening

Tests (Q5)

First Author
(Year of
Publication),
Country

Baha (2013),”
Morocco

Funding Sources,
Conflicts of Interest

Funding NR

Authors declared no COI

Study Design,
Enrolment Period,
Care Setting, or
Source of Patients

Cross-sectional

December 2005 to June
2011

Private and public
organizations in 11 major
regions in Morocco

Recruitment and
Patient Selection
Strategy

Stratified, random cluster
sampling: organizations
were invited to participate
by letter. Participating
organizations provided
member or personnel
lists; every third person on
potential participant lists
was approached

Screening Test(s)

First test: Murex anti-HCV
version 4.0 ELISA (third
generation), Abbott
Diagnostics

Second test (performed if
positive on first test):
AxXSYM HCV MEIA,
Abbott Diagnostics

Samples considered
positive if reactive on both
first and second test

Diagnostic Test’

Cobas Ampliprep / Cobas
Amplicor, Roche; limit of
detection 50 IU/mL

Zeba (2014),®
Burkina Faso

Funding NR

Authors declared no COI

Cross-sectional
July 2011
National Blood

Transfusion Centre of
Ouagadougou

Potential blood donors
completed a medical
history questionnaire.
Eligible patients were 17-
to 65-years-old, non-
pregnant, weight > 50 kg,
and were excluded if
there was a history of
previous transfusion,
jaundice, or signs of
hepatitis, or had engaged
in high-risk sexual
behaviour within past two
weeks

First test: ARCHITECT
Anti-HCV CMIA (on
ARCHITECT-i1000SR
immunoanalyzer), Abbott
Diagnostics

Second test: Bio-Rad
ELISA

Samples considered
positive if reactive on both
first and second test

RT-PCR on the GeneAmp
PCR System 9700,
Applied Biosystems

Li (2013),”"
China

Funding from university
and government grants;
funders were not involved

Cross-sectional

Recruitment dates NR

Proportional to population
size cluster sampling
among four administrative

Wantai Core Anti-HCV
ELISA (third generation)

RT-PCR using the
Amplicor HCV Kit, DaAn
Gene Co., Ltd.
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Table 10: Study Characteristics for the Included Studies on Clinical Validity of Antibody and Antigen Screening

Tests (Q5)

First Author
(Year of
Publication),
Country

Funding Sources,
Conflicts of Interest

in study design, data
analysis, or manuscript
preparation

Authors declared no COI

Study Design,
Enrolment Period,
Care Setting, or
Source of Patients

Urban and mostly rural
Wuwei area in northwest
China, with a higher than
the national average
incidence of HBV

Recruitment and
Patient Selection
Strategy

divisions and
classification as urban or
rural (eight clusters total)

Screening Test(s)

Kehua Core Anti-HCV
ELISA (third generation)
Order of testing NR;
samples considered
positive if reactive on both
assays

Diagnostic Test’

H

specializing in liver
diseases, contributions for
educational and
promotional materials
from pharmaceutical

Two day event, years NR.

Asian Culture Festival,
Florida

attendees (parental
consent required for those
under 18); with a “focused
approach toward those
who had visible tattoos

Immunodiagnostic
System), Ortho Clinical
Diagnostics

Samples with S/CO > 1.0

Martins Study supported by Cross-sectional Random sampling of VITROS Anti-HCV CLIA Cobas Amplicor HCV Test
(2013),"® government departments elderly individuals (on VITROS ECi), Ortho 2.0, Roche; limit of
Brazil and agencies June 2010 to March 2011 | enrolled in the Family Clinical Diagnostics detection 50 1U/mL
Health Strategy program
Authors declared no COI Municipality of Tubarao, (which includes about

State of Santa Catarina, 75% of elderly residents

southern Brazil in the municipality)
Woo (2013)," Testing resources Cross-sectional Free screening at the fair | VITROS Anti-HCV CLIA Cobas AmpliPrep, Roche
us provided by a clinic offered to voluntary (on the VITROS 3600

Turkey

October 2010 to April
2011

consent obtained from
patients referred to
microbiology department;
how they were

CMIA, Abbott Diagnostics

ARCHITECT HCV Ag
CMIA, Abbott Diagnostics

companies and who were from areas | considered positive
in which HBV and HCV
COINR are endemic, such as
Thailand, Vietnam, and
Laos”
Kesli (2011),% NR Cross-sectional Verbal and written ARCHITECT Anti-HCV RT-PCR assay on the

Rotor-Gene 6000,
QIAGEN; lower detection
limit 20 1U/mL
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Table 10: Study Characteristics for the Included Studies on Clinical Validity of Antibody and Antigen Screening

Tests (Q5)

First Author
(Year of
Publication),
Country

Funding Sources,
Conflicts of Interest

Study Design,
Enrolment Period,
Care Setting, or
Source of Patients

Department of
Microbiology, Konya
Education and Research
Hospital

Recruitment and
Patient Selection
Strategy

approached or by whom
NR

Screening Test(s)

Both assays analyzed on
the ARCHITECT-i2000SR
immunoanalyzer

Samples considered
reactive for Ag with values
= 3.00 fmol/L and retested
in duplicate; specimens
RR (in one or both retest
samples) considered Ag-
positive

Diagnostic Test’

Brazil

March 2002 to November
2003

ELISA, Innogenetics

Supplementary test

Kesli (2009),*' Funding NR Cross-sectional Verbal and written Cobas e601 anti-HCV RT-PCR assay on the
Turkey consent obtained from ECLIA (third generation), Rotor-Gene 6000,
Authors declared no COI July to December 2008 patients referred to Roche QIAGEN; lower detection
microbiology department; limit 20 1U/mL

Department of how they were ARCHITECT Anti-HCV

Microbiology, Konya approached or by whom CMIA (on the

Education and Research NR ARCHITECT i2000SR

Hospital immunoanalyzer), Abbott

Diagnostics

Rashdan NR Cross-sectional All adult blood donors Third generation anti-HCV | PCR (for genotyping, not
(2008),% screened for HCV ELISA, DiaSorin otherwise described)
Jordan January 2004 to June enrolled

2006

King Abdullah University

Hospital
Reis (2008),% NR Cross-sectional NR INNOTEST HCV Ab I In-house RT-PCR with

primers complementary to
the conserved area of the
5'UTR of HCV
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Table 10: Study Characteristics for the Included Studies on Clinical Validity of Antibody and Antigen Screening

Tests (Q5)

First Author
(Year of
Publication),
Country

Funding Sources,
Conflicts of Interest

Study Design,
Enrolment Period,
Care Setting, or
Source of Patients

12 quilombo
(descendants of Afro-
Brazilian slaves) remnant
communities in Central
Brazil; site of interview
and blood sampling NR

Recruitment and
Patient Selection
Strategy

Screening Test(s)

(performed on ELISA-
positive samples): INNO-
LIA HCV Ab Il line
immunoassay,
Innogenetics

Diagnostic Test’

All ELISA-positive
samples tested with both
INNO-LIA and RT-PCR

H

Slavenburg
(2008),%
the Netherlands

Funding from Roche
Nederland B.V., Woerden,
the Netherlands

COINR

Cross-sectional
June 2006
General practices in

urban regions of east
Netherlands

Leftover blood samples
used for the study (after
they had been processed
for the reason blood was
sent to the lab); unclear
whether this was
explained to patients or if
consent was obtained

First test: Bioelisa HCV
4.0 ELISA (third
generation), Biokit

Second test (performed if
positive on first test):
AxSYM HCV version 3.0
MEIA, Abbott Diagnostics

Supplementary test
(performed if positive on
second test): INNO-LIA
HCV Score immunoblot,
Innogenetics

Samples with S/CO > 1
considered positive for the
assay; samples positive
on both Ab tests and the
supplementary
immunoblot considered
anti-HCV-positive

Cobas TagMan RT-PCR,
Roche; detection range
15t0 7 x 107 1U/mL

Letowska
(2004),2°

Funding NR; assay
reagents supplied by the

Cross-sectional

All blood donations
collected during the study

Ortho HCV Core Antigen
ELISA, Ortho Clinical

Cobas Amplicor HCV Test
2.0, Roche
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Table 10: Study Characteristics for the Included Studies on Clinical Validity of Antibody and Antigen Screening

Tests (Q5)

First Author
(Year of
Publication),
Country

Funding Sources,
Conflicts of Interest

Study Design,
Enrolment Period,
Care Setting, or
Source of Patients

Recruitment and
Patient Selection
Strategy

Screening Test(s)

Diagnostic Test’

December 1997

Blood Bank of the
University Hospital of
loannina, Epirus region of
Greece

passed routine pre-
donation screening and
were living in the Epirus
region for at least 5 years
before the start of the
study, were recruited and
informed consent
obtained

Initially reactive samples
retested in duplicate and
RR samples considered
positive for anti-HCV

Poland manufacturer November 2000 to March | period were tested for Diagnostics
2001 HCV Ag
COINR RR samples considered
11 regional blood centres positive
Dalgard Grants from government Cross-sectional Random selection from Ortho HCV version 3.0 In-house PCR, not
(2003),% ministries and participants in the Oslo ELISA, Ortho Clinical otherwise described; limit
Norway pharmaceutical 2000 to 2001 Health Study born Diagnostics of detection 500
companies between January and copies/mL
Oslo county June of specific years;
COINR patients invited by letter
Zervou NR Cross-sectional All voluntary blood donors | Murex anti-HCV ELISA RT-PCR and DEIA detect
(2003),%’ attending the Blood Bank | (third generation), Murex PCR products; lower
Greece January 1995 to during study period, who Diagnostics detection limit of DEIA is

between 10 and 100
HCV-RNA copies present
in the initial sample used
for reverse transcription

Alberti (2002),%
Italy

Funded by the Italian
National Research
Council

COINR

Cross-sectional
Recruitment dates NR

Employees of Telecom
Italia

Telecom lItalia proposed
and promoted the study to
employees and their
relatives enrolled in a
screening program for
cardiovascular risk factors

Ortho HCV version 3.0
ELISA, Ortho Clinical
Diagnostic:sb

Positive individuals
retested within one
month; RR persons
considered anti-HCV-
positive

Amplicor HCV Monitor
test, Roche

Initially Ab-positive, RNA-
negative samples retested
forRNAat1and 3
months
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Table 10: Study Characteristics for the Included Studies on Clinical Validity of Antibody and Antigen Screening

Tests (Q5)

First Author
(Year of
Publication),
Country

Funding Sources,
Conflicts of Interest

Study Design,
Enrolment Period,
Care Setting, or
Source of Patients

Recruitment and
Patient Selection
Strategy

Screening Test(s)

Diagnostic Test’

Sacramento Medical
Foundation

positive

Provisional cut-off set to
minimize the number of
samples that tested
positive, as blood donor
samples were assumed to
be negative for Ag

Kondili (2002),%° | Study supported by the Retrospective cross- Random selection of Ortho HCV version 3.0 Cobas Amplicor HCV Test
Italy Ministero della Salute sectional individuals from electoral ELISA, Ortho Clinical 2.0, Roche; limit of
(Ministry of Health) rolls; invitation to Diagnostics detection 50 1U/mL
Initial recruitment June participate in study by
1983 to March 1987 for letter
COINR cardiovascular risk factor
study; these patients were
approached again at
some point between 1993
and 1996 for a second
serum sample for HCV
testing
Four towns in central Italy
Muerhoff NR; study conducted by Assay performance Blood samples from PRISM HCV Core Antigen | In-house RT-PCR; assay
(2002),%° research and evaluation volunteer blood donors CLIA, Abbott Diagnostics | sensitivity of 800 RNA
us development groups at obtained, not otherwise copies/mL of serum
Abbott Diagnostics Dates NR described RR samples considered

Positive result defined as
presence of a DNA
fragment of the expected
size in the test sample but
not in any negative
controls

Icardi (2001),%*
Italy

NR; author affiliations
include Ortho Clinical
Diagnostics

Assay performance
evaluation

Dates and source of

Blood samples from blood
donors and members of
the general population
obtained, not otherwise

Ortho HCV Core Antigen
ELISA, Ortho Clinical
Diagnostics

Samples considered

Cobas Amplicor HCV Test
2.0, Roche; limit of
detection 50 IU/mL
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Table 10: Study Characteristics for the Included Studies on Clinical Validity of Antibody and Antigen Screening

Tests (Q5)

First Author
(Year of
Publication),
Country

Funding Sources,
Conflicts of Interest

Study Design,
Enrolment Period,
Care Setting, or
Source of Patients

patients NR

Recruitment and
Patient Selection
Strategy

described

Screening Test(s)

positive if RR with S/CO
21

Diagnostic Test’

Maio (2000),”
Italy

Funds from the Ministero
della Salute (Ministry of
Health) viral hepatitis
project and blood project

Cross-sectional
June to October 1997

Buonalbergo (small town

Cluster random sampling
from the census (each
family was a single
cluster); every member of
the randomly sampled

Ortho HCV version 3.0
ELISA, Ortho Clinical
Diagnostics

In-house RT-PCR with
primers complementary to
the conserved area of the
5'UTR of HCV; lower limit
of detection was 100

COINR in southern ltaly) families was invited to genome equivalents/mL
participate and informed determined by the
consent obtained from all calibration with

international standards
Lucas (1999),9z NR Cross-sectional Consecutive blood donors | Ortho HCV version 3.0 Amplicor PCR test, Roche

the Netherlands

Donations provided from
May 1990 to January
1996 (ELISA version 3.0

Diagnostics
RR samples considered
positive

Solomon enrolled ELISA, Ortho Clinical
Islands 1994 to 1995 Diagnostics

Blood bank for a tertiary

referral hospital (49

bleeding stations)
Guada%nino Grants from the National Cross-sectional Systematic 1:4 sampling Ortho HCV version 3.0 RT-PCR with primers
(1997), Research Council Canada procedure from the ELISA, Ortho Clinical complementary to the
Italy January to May 1996 census to identify Diagnostics conserved area of the 5'

COINR potential participants; UTR of HCV

Sersale (town in southern | informed consent

Italy) obtained
Vrielink NR Cross-sectional All adult blood donors Ortho HCV version 3.0 RT-PCR, not otherwise
(1997),%* were screened for HCV ELISA, Ortho Clinical described

CADTH HEALTH TECHNOLOGY ASSESSMENT Screening for Hepatitis C Virus

173



CADTH

Table 10: Study Characteristics for the Included Studies on Clinical Validity of Antibody and Antigen Screening
Tests (Q5)

First Author Funding Sources, Study Design, Recruitment and Screening Test(s) Diagnostic Test’
(Year of Conflicts of Interest Enrolment Period, Patient Selection

Publication), Care Setting, or Strategy
Country Source of Patients

testing only performed
from April 1993 to
January 1996)

Red Cross Blood Bank,
Red Cross Blood
Transfusion Service

Ab = antibody; Ag = antigen; CLIA = chemiluminescent immunoassay; CMIA = chemiluminescent microparticle immunoassay; COI = conflict(s) of interest; DEIA = DNA enzyme immunoassay;

ECLIA = electrochemiluminescent immunoassay; EIA = enzyme immunoassay; ELISA = enzyme-linked immunosorbent assay; fmol = femtomole; HBV = hepatitis B virus; HCV = hepatitis C virus;

IU = international units; L = litre; LIA = line immunoassay; mL = millilitre; MSM = men who have sex with men; NIH = National Institutes of Health; NR = not reported; PCR = polymerase chain reaction;

Q = question; RNA = ribonucleic acid; RR = repeat reactivity; RT-PCR = reverse transcription polymerase chain reaction; S/CO = signal-to-cut-off ratio; UTR = untranslated region.

@ Unless otherwise described, only samples that were considered positive on the screening test(s) received the diagnostic PCR test.

bSpecific version of the Ortho HCV ELISA not described in the publication; however, version 3.0 was licenced at the time of publication, and other studies published around the same time used version 3.0.
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Table 11: Patient Characteristics for the Included Study on Frequency of Harms (Q2)

First Author
(Year of
Publication)

Groom
(2008)*

Description of
Study

Population

Patients who
tested positive for
HCV antibody and
RNA at the
Minneapolis
Veterans Affairs
Medical Center
from January 1,
2000 to December
31, 2001 and at
any other time
between January
1992 and
December 31,
2001.

n =681 enrolled

n =670
completed the
study (n = 520
were viremic)

Appendix 7: Patient Characteristics

Sex
n (%)

Female: 16
(3.1%)

Age (Years)

53.5+84

White: 262 (50.3%)
Minority
(predominately
African-American): 80
(15.3%)

Unknown: 179 (34.4%)

Marital Status
n (%)

Married: 140 (26.9%)
Not married: 362
(69.6%)

Unknown: 18 (3.5%)

CADTH

Relevant Clinical Conditions

Prior psychiatric diagnosis: 179
(34.4%)

Prior major medical comorbidity
diagnosis: 115 (22.1%)

Prior psychiatric prescriptions: 146
(28.0%)

Prior narcotic prescriptions: 117
(22.5%)

HCV = hepatitis C virus; Q = question; RNA = ribonucleic acid.
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Table 12: Patient Characteristics for the Included Studies on Patients’ Preferences and Values (Q4)

First Author

(Year of
Publication)

Description of
Study

Population

Education
n (%)

Employment
n (%)

CADTH

Previous HCV
Testing

n (°/o)

Allison High prevalence Female: 178 | NR NR No HS diploma or Unemployed: NR
(2016)* birth cohort (1945 | (42) less: 275 (64)

to 1965) ED Male: 249 164 (38) Employed:

patients (58) HS diploma and 148 (35)

above: Missing data:

n =427 262 (61) 4 (1)
Myers High prevalence Male: Median 56 White: University education: NR 123 (12.2%)
(2015)% birth cohort 529 (52.3) (IQR 53 t0 62) | 876 (87.1%) 399 (42.3%)

(90.5% of study

population born

1945 to 1965);

26% with

21 reported HCV

risk factor

n=1,012
White High prevalence Female: Mean 44 (SD Black: NR NR NR
(2015)%° birth cohort (1945 | 227 (46) 15) 248 (51%)

to 1965) and high- Hispanic:

risk (history of 104 (21%)

IDU) ED patients White:

76 (15%)
n =491 Asian:
32 (7%)

Barocas PWID Female: 163 | Median 28 White: 409 (83%) Did not finish HS, Unemployed, Patients with
(2014)” (31) NT: 31 (40.3%); T: 46 | NT: 90 (28.3%); testing in the past

n =520 Male: (59.7%) T: 228 (71.7%) year:

357 (69) GED or HS Employed, part- 384/520 (73.8%)
Diploma, time,

NT: 67 (31.9%); T:
143 (68.1%)
Some college/
technical school,

NT: 23 (25.6%);
T: 67 (74.4%)
Employed, full-
time,
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Table 12: Patient Characteristics for the Included Studies on Patients’ Preferences and Values (Q4)

First Author

(Year of
Publication)

Description of
Study
Population

Sex

Education
n (%)

Employment
n (%)

CADTH

Previous HCV
Testing

n (°/o)

NT: 29 (17.2%); T: NT: 23 (20.5%);
140 (82.4%) T: 89 (79.5%)
Graduated college/
technical school,
NT: 9 (14.1%); T: 55
(85.9%)
Hayes PWID Female: Median 25 White: Completed Grade 12: NR NR
(2014)% 40 (31) (IQR 23-27) 74 (57.4%) Yes: 93 (72%)
n=129; Male: Non-white: No: 36 (28%)
survey 88 (68.2) 55 (42.6%)
respondents: : Mixed:
n=127 1(0.8) 27 (20.9%)
Latino/Hispanic: 7
(5.4%)
African-American:
5 (3.9%)
Native American:
5 (3.9%)
Asian and Filipino:
2 (1.6%)
Other:
9 (7%)
Norton High-risk urban Female: Median 46 White: Elementary: NR NR
(2014)% population (poor, 48 (34) (IQR33t054) | 37% 16%
marginalized, Male: Black: HS:
many 92 (66) 57% 39%
current/former Other: Some college:
PWID) 6% 31%
Finished college: 14%
n =140
Coffin General Female: Median 47 White: NR NR 102 (51%)
(2011)* population 55% (range 18-82) | 112 (56%)
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Table 12: Patient Characteristics for the Included Studies on Patients’ Preferences and Values (Q4)

First Author

Description of

Education

Employment

Previous HCV

CADTH

(Year of Study n (%) n (%) Testing
Publication) | Population n (%)
(various Male: 45% African-American or
outpatients); African:
subset with risk 65 (33%)
factors: Hispanic or Latino:
History of IDU: 23 16 (8%)
(12%)
History of blood
transfusion:
39 (20%)
n =200
Zuure High-risk Female: Median 49 NR Low: 22% NR NR
(2011)% members 26 (79) (IQR 41 to 62) Moderate:19%
recruited from a High: 59%
general
population
n =33
Day (2008)° | PWID Female: Median 36 White: Completed Year 10: Employed/ other: | 166 (72%)
70 (30.5) (range 19-58) | 177 (77.3%) Yes: 168 (73.3%) 46 (20%)
n = 229; Male: Aboriginal/ No: 60 (26.2%) Unemployed: 177
recently tested for | 151 (65.9) Torres Strait Islander: (77%)
HCV: Trans- 31 (13.5%)
n =166 gender: Asian:
8 (3.5) 3(1.3%)
Other:
18 (7.9%)
Khaw Inmates Female: NR NR NR NR 19 (63%)
(2007)% 5(17)
n =30 Male: 25
(83)
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Table 12: Patient Characteristics for the Included Studies on Patients’ Preferences and Values (Q4)

CADTH

First Author | Description of Education Employment Previous HCV
(Year of Study n (%) n (%) Testing
Publication) | Population n (%)
Sharp General Female: 964 | Range 14-55 White: School: In education: 231 | NR; 2 patients
(2007)% population (100) 929 (97%) 463 (48%) (24%) excluded from
(women attending Other: College: In employment: analysis because
FPC) 29 (3%) 167 (17%) 631 (66%) they reported
University: Unemployed: 97 being HCV-
n = 964 245 (25%) (10%) positive
No qualification:
53 (6%)
Vallabhaneni Inmates; Female: 53 Mean 30.4 (+ White: 64 (42%) Less than HS: NR 41 (26.8%)
(2006)* History of IDU (35) 8.9) Black: 40 (26%) 57 (37%)
44 (29%) History Male: 100 Hispanic: 32 (21%) HS or equivalent:
of sharing (65) Other: 17 (11%) 60 (39%)
needles: Some college:
28 (19%) 36 (24%)
n =153

DTA = diagnostic test accuracy; ED = emergency department; FPC = family planning clinic; GED = general educational development; HCV = hepatitis C virus; HS = high school; IDU = injection drug use;
IQR = interquartile range; NR = not reported; NT = not tested in past 12 months; PWID = people who inject drugs; Q = question; SD = standard deviation; T = tested in past 12 months.
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Table 13: Patient Characteristics for the Included Studies on Clinical Validity of Screening with Antibody and
Antigen Tests (Q5)

First Author

Risk Factors or

CADTH

(Year of Description of Egglebr:fs g‘;‘;;ﬂ?: Female, Age (Years) gﬁl:i‘égrt
Publication), Study Population N ’ 0 " | n (%) Condition,
Country
n (%)
Lyons (2016)," Adult patients attending | 1,934 924 457 (49.5) | 467 (50.5) | 18 10 29: n =265 Black: 503 (54.4) Lifetime history of
us an urban emergency 30t039:n =172 White: 380 (41.1) IDU: 69 (7.5)
department 40 to 49: n =217 Hispanic: 28 (3.0) | HIV+: 27 (2.9)
20 to 64: n = 261 Other/NR: 41 (4.4) | Lifetime history of
NR:n=8 hepatitis: 69 (7.5)
Known HCV
infection: 48 (5.2)
Blaxhult (2014),”" | MSM attending a drop- | 1,061 1,008 0 1,008 Median: 33 NR NR
Sweden in STI clinic, without (100) Range: 16 to 82
known HIV or HCV
infection
Sommese Volunteer blood donors | NR 840 275 (32.7) | 564 (67.3) | Mean: 37.8 (SD NR NR
(2014),” 12.5)
Italy
Sommese Apparently healthy, first- | NR 17,912 NR NR Mean: 42.5 (SD NR NR
(2014),73 time, and repeat adult 24.7)
Italy volunteer blood donors Range: 25 to 60
Valois (2014),” Adult candidates for 13,772 13,772 3,045 10,727 18t022:n = NR Study identified
Brazil blood donation (HCV- (22.1) (77.9) 2,87123t029:n variables
infected and uninfected) = 3,427 30 to 39: associated with
n=4,149 40 to HCV infection
49: n = 2,907 using univariate
50 t0 60: n =418 analysis
Baha (2013),” Apparently healthy 41,311 41,269 12,506 28,763 Mean: 45 (SD NR Study identified
Morocco individuals from the (30.3) (69.7) 10.9) variables

general population

Range: 5 to 84

associated with
HCV infection
using univariate
analysis
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Table 13: Patient Characteristics for the Included Studies on Clinical Validity of Screening with Antibody and
Antigen Tests (Q5)

First Author
(Year of

Publication),
Country

Description of
Study Population

Eligible
Patients,
\|

Included
Patients,

n

Female,
n (%)

Age (Years)

Risk Factors or
Relevant
Clinical
Condition,

n (%)

to a hospital

(0 to 29: 0.04%)

Zeba (2014),” Asymptomatic, non- NR 2,200 NR NR NR NR HIV+: 1 (0.05)
Burkina Faso pregnant, volunteer
blood donors aged 17 to
65
Li (2013),” Members of the general | NR 7,189 4,084 3,105 Mean : 37.6 (SD NR Study identified
China population (85% from (56.8) (43.2) 10) variables
rural areas) Range: 1 to 77 associated with
(< 20: 28.8%) HCYV infection
using univariate
analysis
Martins (2013),” | Elderly (age 60 and 1,015 820° 504 (61.5) | 316 (38.5) | Mean: 68.6 (SD White: 756 (92.4) History of drug
Brazil older) individuals from 7.0) use: 3 (0.4)
the general population Transfusion
before 1993: 64
(7.8)
Woo (2013),” Attendees at a cultural 9,000 231 137 (59) 93 (40) <18:n=12 Hispanic: 90 (39) History of
us fair 18t044:n =84 Non-Hispanic hepatitis: 10 (4)
451t065:n =99 White: 72 (31) Family history of
>65:n=21 Asian: 51 (22) hepatitis: 20 (9)
NR:n=15 Black: 13 (6)
NR: 7 (3)
Kesli (2011),%° Patients at low risk for NR 212 122 (57.5) | 90 (42.5) Mean: 59 (SD NR NR
Turkey HCV infection referred 14.5)
to a hospital
microbiology
department
Kesli (2009),81 Patients at low risk for NR 7,156 3,814 3,342 Mean: 45.2 (SD NR NR
Turkey HCYV infection referred (53.3) (46.7) 18.4)
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Table 13: Patient Characteristics for the Included Studies on Clinical Validity of Screening with Antibody and
Antigen Tests (Q5)

First Author

Included

Eligible

Risk Factors or
Relevant

(Year of Description of Patients, | Patients, Female, Age (Years) Clinical
Publication), Study Population N n n (%) Condition,
Country
n (%)
microbiology
department
Rashdan All first-time adult blood | 14,236 14,236 570 (4.0) 13,666 NR NR NR
(2008),% donors without chronic (96.0)
Jordan medical problems and
with low pretest
probability of HCV
infection
Reis (2008),%° Members of the general | NR 1,007 527 (52.3) | 480 (47.7) | Mean: 29.9 NR IDU: 0
Brazil population in quilombo Median: 24 Imprisonment: 18
(descendants of Afro- (1.8)
Brazilian slaves) Familial hepatitis:
remnant communities 265 (26.4)
Slavenburg Persons visiting general | NR 2,200° 1,254 (57) | 928 (42.2) | Mean: 60.4 (SD NR NR
(2008),2* practices who had been 16.6)
the Netherlands referred to a servicing
laboratory by the
physician for blood
analysis of biochemical
parametersb
Letowska Blood donors 133,279 133,279 NR NR NR NR NR
(2004),2°
Poland
Dalgard (2003),86 Members of the general | 24,448 11,456 6,509 4,947 30: n=2,456 NR Known HCV
Norway population born (56.8) (43.2) 40: n=2,161 infection: 32 (0.3)
between January and 45:n=1978 Previous
June of 1924, 1925, 59/60: n = 2,881 treatment for
1940, 1941, 1955, 75/76: n = 1,980 HCV: 9 (0.1)
1960, and 1970
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Table 13: Patient Characteristics for the Included Studies on Clinical Validity of Screening with Antibody and
Antigen Tests (Q5)

First Author
(Year of

Publication),
Country

Description of
Study Population

Eligible Included
Patients, | Patients,
[\ n

Female,
n (%)

Age (Years)

Risk Factors or
Relevant
Clinical
Condition,

n (%)

Zervou (2003),” Healthy adult one-time 6,696 6,696 1,401 (21) | 5,295 (79) | Median: 36 NR NR
Greece and repeat blood Range: 18 to 60
donors at low risk for
HCV living (passed pre-
donation screening; no
history of IDU). Only the
first blood donation from
each patient obtained
during the study period
was included
Alberti (2002),® | Asymptomatic adults NR 4,820 2,688 2,132 Range: 16 to 60 NR NR
Italy (employees of Telecom (55.8) (44.2)
Italia and their relatives)
Kondili (2002), | Adults from the general | 11,299° 2,032 NR NR Range: 20t0 69° | NR NR
Italy population enrolled in a
study on cardiovascular
risk factors
Muerhoff Volunteer blood donors | NR 1,004 NR NR NR NR NR
(2002),%° who had not been
us screened for HCV
antibodies
Icardi (2001),%* Sera samples from: (a) NR (a) 2,586 NR NR NR NR NR
Italy blood donors, and (b) (b) 500
the general population
Maio (2000),” Members of the general | 532 488 252 (51.6) | 236 (48.4) | Mean: 42.9 NR Study identified
Italy population older than 5 Range: 6 to 87 variables
years (6 to 29: 16.6%) associated with
HCYV infection
using univariate
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Table 13: Patient Characteristics for the Included Studies on Clinical Validity of Screening with Antibody and
Antigen Tests (Q5)

First Author

Risk Factors or

(Year of Description of Egglebr:fs g‘;‘izﬂ(::, Female, Age (Years) gﬁl:i‘égrt
Publication), Study Population N n n (%) Condition,
Country
n (%)
analysis
Lucas (1999),% Blood donors 598 598 102 (17.1) | 496 (82.9) | Range: 16 to 59 NR Previous jaundice:
Solomon Islands Mean (HCV+): 30 (5)
24.6 (SD 11.1)
Mean (HCV-):
25.9 (SD 10.0)
Guada%nino Members of the general | 1,400 1,352 771 (57) 581 (43) 0t0o9:n =106 NR Study identified
(1997), 3 population 10t019: n =162 variables
Italy 20t029:n=184 associated with
30t039:n=215 HCV infection
40 to 49: n = 161 using multiple
50t0 59: n =152 logistic regression
260: n=372 analysis
Vrielink (1997),”* | First-time and repeat 529,483 529,483 NR NR NR NR NR
the Netherlands volunteer blood donors (total) (total)
262,090 262,090
(ELISA (ELISA
version version
3.0) 3.0)

ELISA = enzyme-linked immunisorbent assay; HCV = hepatitis C virus; IDU = injection drug use; MSM = men who have sex with men; NR = not reported; Q = question; SD = standard deviation; STI = sexually

transmitted infection.

@ Excludes 73 individuals who completed a structured questionnaire-based interview regarding sociodemographic characteristics, medical history, and risk behaviours, but who did not attend blood screening.

® Clinical status of the patients NR; however, leftover blood from these requisitioned blood tests was used for the study, suggesting that these patients were not suspected to have HCV and that this was not the
primary purpose of blood testing.
° Demographic data unavailable for 18 patients; all tested negative for HCV with the study test strategy.

4 At recruitment for the original study on cardiovascular risk factors. A total of 3,884 patients agreed to participate in the original study between 1983 and 1987.
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Appendix 8: Risk of Bias Assessments
Table 14: Summary Critical Appraisal of Cost-Effectiveness Study (Q3)

Domain ’ Strengths ‘ Limitations
Wong et al. (2015)*
Study Design * The viewpoint of the analysis was that of a ¢ A research question specific to this study was not

payer, and it was justified based on projected
increase in uptake of better and costlier
treatment options.

o A country-specific study was justified
because of differences in epidemiology and
health care systems between Canada and
countries in which cost-effectiveness
analyses had been completed.

e The rationale for choosing alternative
programs or interventions compared was
based on Canadian guidelines and results of
phase lll clinical trials.

e The alternatives being compared were
clearly described.

o The form of economic evaluation used was
stated.

stated. The objective of the study was to develop
a model for projecting health and economic
outcomes of various treatment strategies.

e |tis unclear whether the economic importance of
the research question was stated.

Data Collection

e The sources of effectiveness estimates used
were stated.

o Details of the design and results of the
effectiveness study were given.

o Details of the methods of synthesis of
estimates were given.

o The primary outcomes measures for the
economic evaluation were clearly stated.

o Methods to value benefits were stated.

¢ Quantities of resources used were reported
separately from their unit costs.

¢ Methods for the estimation of quantities and
unit costs were described.

o Currency and price data were recorded.

o Citations were provided for details of models
used.

o Details of the subjects from whom valuations
were obtained were not given within the study.

o Details of currency of price adjustments for
inflation or currency conversion were not given.

* The choice of the economic evaluation and the
model used were not justified.

o Although the sources of the key model
parameters were described in detail and cited, the
selection of each parameter was not justified.

e The study was not explicit in reporting which
parameters were Canadian-specific and which
were based on other populations.

Analysis and
Interpretation of
Results

e The discount rate was stated.

e The approach to sensitivity analysis was
given.

e The choice of variables for the sensitivity
analysis were justified.

e The ranges over which the variables are
varied were justified.

o Relevant alternatives were compared.

e The incremental analysis was reported.

e Major outcomes were presented in a
disaggregated as well as an aggregated
form.

e Conclusions were accompanied by the
appropriate caveats.

e The time horizon of costs and benefits was not
stated.

Q = question.
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Table 15: Summary Critical Appraisal of Studies on Patients’ Preferences and

Values (Q4)

Author,
Publication
Year

Surveys

Major Strengths

Major Limitations

Allison et al.
(2016)>®

o A sample size calculation was
provided.

e The questionnaire is adapted from a
previous study and was pilot-tested
in patients.

The target population is baby boomers attending an
emergency department at one hospital, and the
majority of study participants were not working or born
outside of the US; this is unlikely to be representative
of the larger population of baby boomers, or even of
baby boomers attending hospitals for other reasons.
The sampling strategy used was likely to introduce
selection bias; every second patient within a block of
patients identified within a time frame was approached
to participate in the study. No description was provided
to describe who was recruiting participants, and it is
possible some channelling bias was occurring.
Insufficient detail was provided regarding the
qualitative analysis, and it is unclear if all reasons for
not testing (the only open-ended question) were
reported.

Study authors did not draw appropriate linkages
between the data and the conclusions. The
conclusions were broad and reaching, and perhaps not
congruent with the data that they presented.

Myers et al.
(2015)>

o Alarge sample was gathered to
explore the issue of feasibility of
birth cohort screening.

e The study was conducted in a
Canadian setting.

The target population is visitors to an endoscopy unit in
a non-hospital setting, which is not representative of
the population eligible for birth cohort screening.
People who do not adhere to colorectal cancer
screening guidelines are not included.

No attempt was made to explore the perspectives of
people who did not consent to testing. These
perspectives seem critical to the question of feasibility
of birth cohort screening. In this study, 10% of people
refused to have their serum tested for HCV.

No description was provided regarding the validity or
reliability of the questionnaire. There is a concern
regarding their validity in relation to the research
question since issues such as preferences or reasons
for or against testing are not addressed. Topics
address some sensitive information (e.g., risk
behaviours), as well as some that could be prone to
recall bias (e.g., previous testing and previous
diagnoses). Reliability in responses is therefore
questionable.

White et al.
(2015)%°

¢ Alarge sample was obtained.

e The research question is novel and
suitable to be addressed through a
survey design.

o A pilot test was conducted.

Generalizability is unlikely given this survey was
conducted at a large, urban, academic centre, and
therefore the translation of results to other emergency
departments is questionable.

Validity and reliability are not discussed, although the
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Table 15: Summary Critical Appraisal of Studies on Patients’ Preferences and
Values (Q4)

Author,
Publication

Major Strengths

Major Limitations

Year

Research assistants who survey was adapted from one previously used at the
administered the survey were CDC.
trained and blinded to any test Social desirability bias is a potential, with participants
results and reason for patients’ perhaps likely to indicate they are willing to be
visits. screened if approached by research staff.
Hayes et al. Interviewers were trained with Only those who were already seeking and engaged in
(2014)62 experience in HIV and HCV testing screening were included; the results do not represent
protocols and risk reduction people who were not willing to be screened.
counselling, increasing the likelihood The recruitment rate was not reported, raising the
for rapport between researchers and potential for systematic differences in perspectives
participants and therefore potentially between those who did and did not participate. Two
increasing participation and reported reasons for non-participation include refusal
decreasing social desirability bias. and not returning for test results, suggesting that
Recruitment was conducted by testing preferences could be different between those
outreach workers and by word of who did and did not participate.
mouth, which could increase the For questions related to testing preferences, fixed-
likelihood for participation by those choice responses were used, although these questions
who are not as likely to access are better suited to an open-ended format to allow
health care services. participants to express their views as opposed to
responding to researcher-developed questions.
Norton et al. The study was thoughtfully The study was exempted from requiring ethics review
(2014)63 designed, including calculation of an and approval, yet the study population represented a
appropriate sample size, and marginalized and vulnerable group (PWID, homeless
conducting a pilot test before survey people).
administration. A convenience sample was obtained, and a financial
Study reporting was comprehensive incentive was provided, raising concerns for selection
and included a thorough discussion bias.
of limitations and potential biases. Although acknowledged as a limitation, the results are
likely not generalizable, as a convenience sample
would not likely have included people with a variety of
attitudes toward screening and specifically those who
are not motivated to participate.
The inclusion criteria included high-risk individuals who
were already accessing treatment and rehabilitation
services, and therefore generalizability is a concern
because of the exclusion of those who do not access
health care services.
Social desirability bias is a potential because of the
researcher-participant relationship and since the
questionnaire was administered in person. The
acceptability of HCV screening would have been
overestimated in this case, especially in the scenario
where participants were asked about screening even if
they couldn't get treatment.
Coffin et al. This survey included participants It is unclear if the sample is representative of the US
(2011 )64 from five clinics representative of general population, and would exclude those who do
outpatient care, and received a high not access health care services, including the healthy
response rate. and the marginalized.
A pilot test was conducted, and the Given the nature of the questions, there is potential for
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Table 15: Summary Critical Appraisal of Studies on Patients’ Preferences and

Values (Q4)

Author,
Publication
Year

Major Strengths

questions asked appear to have
face validity.

Major Limitations

inconsistency in responses over time and between
hospital records (e.g., test status).

¢ As the study sample represented people already
accessing health care, and the questionnaire did not
explore reasons for refusing screening, the results do
not adequately support the conclusions that “patients
support universal testing for HCV” and “that patients
appear to place a higher priority on being tested than
they do on the process of informed consent or the
receipt of negative results.”

Day et al.
(2008)%

This survey used a combination of
open-ended and closed-ended
questions to elicit participants’
preferences regarding screening,
and their experiences with the
process.

A large sample was obtained that
includes both PWID who regularly
access health care services at a
primary health care centre, as well
as people who might not and who
were recruited through the "street
press".

e The sample included only people who consented to
testing and therefore those who did not consent are
not represented, although this group would likely hold
different perspectives than those who agreed to
testing.

¢ Social desirability bias is a potential concern, given the
sensitive nature of the topic.

¢ No indication is provided in regards to a response rate
or reasons for non-participation.

Sharp et al.
(2007)%®

The investigators compiled a large
sample with a high (approximately
96%) participation rate.

e There is unclear validity of survey questions, and it is
unclear whether an exhaustive list of factors was
assessed or whether participants had the opportunity
to identify factors not on the list.

¢ One objective relates to determining whether family
planning clinics are an acceptable screening location;
however, only the opinion of people accessing these
clinics were included.

e Selection bias is a potential since the Research
Assistant was present for only 15 hours of the week to
recruit participants, and it is possible that people with
differing opinions on HCV screening could be missed if
they systematically attended the clinic outside these
hours.

e Itis unclear how the survey was administered; for
example, when women were approached (before or
after appointments?), when they were given the
information sheet (before or after the questionnaire?)
and whether the questionnaire was completed with the
support of an administrator, all of which could impact
the reliability of responses.

e There is unclear generalizability to women attending
family planning clinics in Glasgow, and whether a
variety of clinics that would be accessed by a range of
women were included.

¢ Conclusions were reached by extrapolating results to
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Table 15: Summary Critical Appraisal of Studies on Patients’ Preferences and

Values (Q4)

Author,
Publication
Year

Major Strengths

Major Limitations

infer concern by women over passing on HCV to their
children, although this question was not directly asked
of participants.

Vallabhaneni et
al. (2006)*°

e A prisoner served as a

representative on the ethics review
board, increasing confidence that
the study methods were appropriate
from the perspective of participants.

¢ A high participation rate was

A survey design was appropriate, although it didn't
allow the inmates to express their attitudes in their own
words.

This was an interviewer-administered questionnaire
and the reliability of results would have been impacted
by the rapport between the inmate and the interviewer,

a vulnerable population.

The use of interviews allowed for
the perspectives of prisoners to be
collected as data, as opposed to
researcher-driven issues.

obtained. and could vary by interviewer. Social desirability bias is
a concern, in particular relation to questions about
injection drug use, HCV testing, and HCV treatment.
Validity and reliability in the survey questions was not
discussed, and a pilot test was not conducted to refine
study methods.
Qualitative Description
Zuure et al. ¢ A qualitative approach is Novel intervention (an Internet-mediated blood
(2011 )65 appropriate to understand from the screening service), with limited applicability to other
perspective of people accessing settings.
this service, their motivations for It is unclear how the online project from which the
wanting to understand their HCV participants were recruited was promoted and
risk, and for compliance and non- therefore what subset of the population might be
compliance with screening represented in this sample, and whose views might be
recommendations. missing.
Semi-structured, telephone No description was provided regarding the
interviews were an appropriate and researchers' background and the impact this might
rigorous method to gather data. have on the research approach and the analysis.
Ethical issues considered including
consent, withdrawal, confidentiality,
and approval by an ethics review
board.
A rigorous analysis plan was
outlined, including iterative data
collection and analysis, sampling
until data saturation, and provision
of verbatim quotes to support
results.
Khaw et al. The study results may be used to There are no criteria reported by which participants
(2007) bring an HCV screening program to were selected into the study, raising the concern that

people were not purposively selected as is typical in
qualitative research and as is reported by the authors.
Little information was provided regarding the interview
process, including whether the interviews were
structured, semi-structured or unstructured, what the
questions were, and what training, if any, the
interviewer had in terms of interviewing and also with
this population.

No description was provided regarding the
researcher's role or relationship with the prison system,
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Table 15: Summary Critical Appraisal of Studies on Patients’ Preferences and
Values (Q4)

Author, Major Strengths Major Limitations

Publication
Year

how access was gained to the research sites, and how
any of this could influence the data that were collected,
or the analysis. It can be assumed that the researchers
feel that HCV testing in prisons is a good goal and it is
unclear whether the researchers did, or were able to,
bracket this assumption during the interviews and
analysis.

¢ Only a brief description is provided regarding the
analysis strategy, and it is therefore unclear if all three
researchers analyzed all transcripts, or whether some
or all were double-coded. It is also unclear what
constituted a "theme," and what sorts of discussions, if
any, took place among the research team to confer
authenticity on emerging themes. No mention is made
of efforts to enhance the credibility of results. Several
supportive quotes are provided, but the accompanying
textual description is very much in the language of the
researchers as opposed to the participants.

¢ In general, appropriate ethical practices were followed
for this unique population, although the use of first
names in the presentation of results introduces a risk
for the maintenance of confidentiality.

Mixed-Methods (Survey and Qualitative Description)

Barocas et al. e Alarge sample was obtained, e The questionnaire used in this study was not validated,
(2014)”! including vulnerable participants. nor was appropriateness of the language or content in
e The study will help to address an this population discussed.
important issue in the community. e PWID were recruited from a free-needle exchange
e The analysis is well-done. program, which is likely to be accessed by a group of

PWID who are more likely to access health services in
general and therefore miss those who are hesitant to
access such care and perhaps have different
perceptions in terms of perceived barriers and
facilitators.

e The researchers do not report any attempt to position
themselves within the study, nor describe how their
position might have impacted on the study conduct, in
particular regarding data collected through interviews.

e Another concern regards the process of informed
consent, and the potential for coercion with the cash
incentive for participation, which were not discussed.

¢ No attempt was made to integrate the qualitative
results with the quantitative results. This is a missed
opportunity to explore how the characteristics that
emerged as related to screening behaviour through the
survey data related to participant accounts through the
interviews. The interview data could help explain the
significance of those characteristics and why they may
or may not translate into increased screening.

CDC = Centers for Disease Control and Prevention; HCV = hepatitis C virus; PWID = people who inject drugs.
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Table 16: Summary Critical Appraisal of Studies on Clinical Validity of Screening

Tests (Q5)

First Author
NCED)

Risk of Bias

Patient
Selection

Screening
Test (Ab or
Ag)

Diagnostic
Test (PCR)

Flow and
Timing

CADTH

Applicability Concerns

Patient
Selection

Screening
Test (Ab
or Ag)

Diagnostic
Test (PCR)

Lyons (2016)" Low Unclear Low Low Low® Low Low
Blaxhult (2014)"" | Low Unclear Unclear Low Low® Low Low
Sommese Unclear Low Low Low Low Low Low
(2014)"

Sommese Unclear Low Low Low Low Low Low
(2014)"

Valois (2014)" Low Unclear Unclear Low Low Low Low
Baha (2013)" Low Unclear Low Unclear Low Low Low
Zeba (2014)° Low Unclear Low Low Low Low Low
Li (2013)"" Low Unclear Low Low Low? Low Low
Martins (2013)"® | Low Unclear Low Low Low*® Low Low
Woo (2013)" High? Low Unclear Low Low® Low Low
Kesli (2011)% Unclear® Low Low Low Unclear® Low Low
Kesli (2009)%' Unclear Low Low Low Low Low Low
Rashdan (2008)%* | Low Low Unclear Low Low Low Low
Reis (2008)* Unclear Unclear Low Low Unclear™ | Low Low
Slavenburg Unclear Unclear Low Low Unclear® Low Low
(2008)*

Letowska Low Low Unclear Low Low Low Low
(2004)%

Dalgard (2003)*® | Low Unclear Low Low Low® Low Low
Zervou (2003)% Low Unclear Low Low Low Low Low
Alberti (2002)® Low Unclear Unclear Low Low Low Low
Kondili (2002)" High® Low Low Low High" Low Low
Muerhoff (2002)" | Low High" Low Low Low Unclear' Low
Icardi (2001)** Unclear Low Low Low Low Low Low
Maio (2000)"" Low Low Low Low Low® Low Low
Lucas (1999)* Low Unclear Unclear Low High’ Low Low
Guadagnino Low Low Unclear Low Low? Low Low
(1997)

Vrielink (1997)* Low Unclear Unclear Unclear Low Low Low

Ab = antibody; Ag = antigen; PCR = polymerase chain reaction; Q = question.

Study patients were selected from the general population, but selection was not specifically limited to low-risk, asymptomatic individuals, or those with unknown
and/or untreated hepatitis C virus (HCV) infection.

®Included only men who have sex with men.

°Included only elderly patients.

4While HCV screening was offered to any willing volunteers, a focused approach was taken toward those with visible tattoos and those from Thailand, Vietnam, and
Laos. However, these factors were not population exclusion criteria for this review question.

¢ Majority of included patients had active HCV infection, as confirmed by an RNA test, suggesting that the description of the study population as “patients at low risk
for Hepatitis C infection”®® may not have been accurate, and that this patient group may not be applicable to a low-risk, asymptomatic, general population for a
screening program.

fSome children included; the mean and median age were greater than 18 years, but it cannot be confirmed whether the study population was at least 80% 18-years-
old and older.

9Clinical condition of patients not specified, although it is implied that patients were not suspected of having HCV infection, as “leftover” blood from other tests was
evaluated.

"Patients were tested for HCV twice; those who agreed to provide a second blood sample may be systematically different than the entire study population at
enroliment. Repeated screening to determine HCV incidence may not reflect the screening strategy of interest for this review.

'Results reported at a threshold designed to give as few positive results as possible since blood donors were assumed to be Ag-negative; this may overestimate test
performance. It is unclear whether the provisional cut-off used in this study is standard or recommended.

JStudy conducted in a tropical, malaria-endemic country where there may be a high false-positive rate on HCV enzyme immunoassays.
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Table 17: Outcomes for the Frequency of Harms From Screening for HCV
Infection (Q2)

First
Author

(Year)

(2008)*

Over- Over- False-
diagnosis treatment Positives

False-
Negatives

Harms of Follow-Up
Tests (Including Biopsy)

HCV = hepatitis C virus; NR = not reported; Q = question.

# One person out of 520 viremic participants (0.19%) was hospitalized for one night for pain control following liver biopsy.

Table 18: Outcomes for the Cost-Effectiveness of Screening for Chronic HCV
Monoinfection (Q3)

First
Author
(Year)

Wong
(2015)*

ICER ($/QALY)

Age 25 to 64 Age 45 to 64
Intervention (Tx1): Screening plus PR (G1 — 6) $38,117 $34,359
Comparator: No screening (G1 — 6) $0 $0
Comparator (Tx2): Screening plus: $42,398 $44,034
simeprevir + PR (G1), sofosbuvir + ribavirin (G2
or G3), PR (G4 or G5 or G6)
Comparator (Tx3): Screening plus: $34,783 $35,562

interferon-free DAA (G1), sofosbuvir + ribavirin
(G2 or G3), PR (G4 or G5 or G6)

DAA = direct-acting antiviral agent; G = genotype; ICER = incremental cost-effectiveness ratio; PR = pegylated interferon plus ribavirin; Q = question;

QALY = quality-adjusted life-year; Tx = treatment.
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Willingness to be screened for HCV (Q4)

Six of the included studies reported numerical data regarding participant
willingness to be screened for HCV; one study58 reported acceptance of
screening that was subsequently conducted during the study, and five

studies

59,63,64,68,69

reported participants’ hypothetical acceptance of future

screening. Among participants surveyed about hypothetical willingness to be
screened, the majority (62% to 97%) across populations of HCV risk levels
reported that they support universal, automatic HCV testing at the hospital®*

or that they would accept an HCV test if it were offered to them.

59,63,68,69

Patients from a high-risk urban population perceived a lower rate of
acceptance (86%) among other members of their community.®® One study
that evaluated HCV infection knowledge and prevalence in baby boomers
reported that 42% of eligible patients approached agreed to participate in the
study, and of those 90% also agreed to and underwent testing for HCV.
Additional details are provided in Table 19.

Table 19: Willingness to Be Screened for HCV (Q4)

Study (Year),

Country

Allison et al.
(2016), US®®

Population

Emergency department patients
born 1945 to 1965

Hypothetical or Actual Acceptance of Screening

383/427 (90%) of study participants accepted HCV
screening and a structured interview by questionnaire
about HCV knowledge;

44/427 (10%) accepted interview alone

Myers et al.
(2015), Canada®®

Patients attending colon cancer
screening centre (majority born
1945 to 1965)

903/1003 (90%) would accept HCV screening;

6/903 (0.7%) would accept blood-based testing, only;
46/903 (5.1%) would accept saliva-based testing, only;
851/903 (94.2%) would accept either blood- or saliva-
based testing

Norton et al.
(2014), US®®

High-risk urban population
accessing homeless shelters, drug
rehabilitation centres, and a
community drop-in centre

97% would accept a free HCV test, if offered;

90% would want testing even if treatment were not
possible;

86% think others in the community would accept free
screening

Coffin et al.
(2011), US*

Outpatients at hospital clinics
unrelated to HCV

168/200 (86.2%) would accept automatic hospital testing
of all blood for HCV;

67/200 (34.7%) would accept automatic HCV screening
without someone talking to them about the test first

Sharp et al.
(2007), UK®®

Females attending a family
planning and sexual health clinic

598/964 (62%) would accept an HCV test in the FPC;
231/964 (24%) were undecided about acceptance of an
HCV test in the FPC

Vallabhaneni et
al. (2006), US®

Inmates

139/153 (91%) would accept HCV screening in prison;
4/153 (3%) undecided about acceptance of HCV screening
in prison

FPC = family planning clinic; HCV = hepatitis C virus; Q = question.
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Table 20: Clinical Validity Results for Screening With Antibody Tests (Q5a)

First Author Diagnostic Test Ab+ With Ab-—
(Year), Study Active Without
Population Infection of | Active

Total Ab+ Infection of
(%) Total Ab-
(%)

Ortho HCV version 3.0 ELISA
Dalgard 2003,* PCR 72.1 NR
general RNA+ RNA-
population Ab+ 62 24 86
Ab- NR NR 11,370
11,456
Alberti 2002,%° Amplicor HCV Monitor 73.3 NR
general RNA+ RNA-
population Ab+ 85 31 116
Ab- NR NR 4,704
4,820
Kondili 2002,%° Cobas Amplicor HCV Test 2.0 87.5 NR
general RNA+ RNA-
population Ab+ 28 4 32
Ab- NR NR 2000
2032
Maio 2000, RT-PCR 46.7 NR
general RNA+ RNA-
population Ab+ 43 49 92
Ab— NR NR 396
488
Lucas 1999,% Amplicor PCR test 0 NR
blood donors RNA+ RNA-
Ab+ 0 36 36
Ab— NR NR 562
598
Guadggnino RT-PCR 75.9 NR
1997, general RNA+ RNA-
population Ab+ 148 47 195
Ab— NR NR 1,157
1,352
Vrielink 1997,% RT-PCR 3.9 NR
blood donors RNA+ RNA-
Ab+ 15 372 387
Ab— NR NR 261,703
262,090
ARCHITECT Anti-HCV CMIA
Blaxhult 2014, Cobas TagMan RT-PCR 33.3 NR
MSM at STI clinic RNA+ RNA-
Ab+ 2 4 6
Ab— NR NR 1,002
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Table 20: Clinical Validity Results for Screening With Antibody Tests (Q5a)

First Author Diagnostic Test Ab+ With Ab-—
(Year), Study Active Without
Population Infection of | Active
Total Ab+ Infection of
(%) Total Ab—
(%)
1,008
Sommese Cobas TaqScreen MPX RT-PCR 28.0 NR
2014, blood RNA+ RNA—
donors Ab+ |7 18 25
Ab- NR NR 815
840
Cobas TaqScreen MPX RT-PCR 38.9 NR
RNA+ RNA-
Ab+° 7 11 18
Ab- NR NR 822
840
Sommese Cobas TaqScreen MPX RT-PCR 10.1 NR
2014,73 blood RNA+ RNA-
donors Ab+ 9 80 89
Ab- NR NR 17,823
17,912
Zeba 2014, GeneAmp RT-PCR 33.0 NR
blood donors RNA+ RNA-
Ab+° 32 65 97
Ab- NR NR 2,103
2,200
Kesli 2011,% Rotor-Gene 6000 RT-PCR 80.3 73.7
microbiology RNA+ RNA-
department Ab+ 155 38 193
patients Ab— 5 14 19
Total 160 52 212
Kesli 2009, Rotor-Gene 6000 RT-PCR 75.6 NR
microbiology RNA+ RNA-
department Ab+ | 65 21 86
patients Ab- | NR NR 7,070
7,156
VITROS Anti-HCV CLIA
Martins 2013,"® Cobas Amplicor HCV Test 2.0 77.8 NR
general RNA+ RNA-
population Ab+ 14 4 18
(elderly) Ab—- | NR NR 802
820
Woo 2013," Cobas AmpliPrep 0 NR
general RNA+ RNA-
populatiop _ Ab+ 0 1 1
(community fair) Ab— NR NR 230
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Table 20: Clinical Validity Results for Screening With Antibody Tests (Q5a)

First Author Diagnostic Test Ab+ With Ab-—
(Year), Study Active Without
Population Infection of | Active
Total Ab+ Infection of
(%) Total Ab—
(%)
231
Cobas e411 Anti-HCV ECLIA
Sommese Cobas TaqScreen MPX RT-PCR 36.8 NR
2014, blood RNA+ RNA-
donors Ab+ |7 12 19
Ab- NR NR 821
840
Cobas TaqScreen MPX RT-PCR 41.2 NR
RNA+ RNA-
Ab+? 7 10 17
Ab- NR NR 823
840
Cobas e601 Anti-HCV ECLIA
Kesli 2009, Rotor-Gene 6000 RT-PCR 47.8 NR
microbiology RNA+ RNA-
department Ab+ | 65 71 136
patients Ab— | NR NR 7,020
7,156
Murex anti-HCV version 4.0 ELISA
Valois 2014, RT-PCR 72.6 NR
blood donors RNA+ RNA-
Ab+ 106 40 146
Ab- NR NR 13,626
13,772
Baha (2013)," Cobas AmpliPrep/Cobas Amplicor 71.0 NR
General RNA+ RNA-—
Population Ab+° | 462 189 651
Ab- NR NR 40,618
41,269
Murex Anti-HCV ELISA, Third Generation
Zervou (2003),%’ RT-PCR and DEIA 17.1 NR
Blood Donors RNA+ RNA-
Ab+ 7 34 41
Ab- NR NR 6,655
6,696
Biochain Anti-HCV ELISA®
Lyons (2016),” RT-PCR With SYBR Green Ultra-Fast 80.5 99.7
ED patients Program
RNA+ RNA-
Ab+ 103 25 128
Ab- 2 794 796
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Table 20: Clinical Validity Results for Screening With Antibody Tests (Q5a)

First Author Diagnostic Test Ab+ With Ab-—
(Year), Study Active Without
Population Infection of | Active
Total Ab+ Infection of
(%) Total Ab—
(%)
Total 105 819 924
Wantai Core Anti-HCV ELISA and Kehua Core Anti-HCV ELISA, third Generation \
Li (2013),”" Amplicor HCV RT-PCR 37.3 NR
General RNA+ RNA-
Population Ab+ | 44 74 118
Ab- NR NR 7,071
7,189
DiaSorin anti-HCV ELISA, Third Generation
Rashdan PCR 89.7 NR
(2008),% Blood RNA+ RNA—
Donors Ab+ | 26 3 29
Ab- NR NR 14,207
14,236
INNOTEST HCV Ab Ill ELISA
Reis (2008),% RT-PCR 0 NR
General RNA+ RNA-
Population Ab+ 0 6 6
Ab- NR NR 1,001
1,007
RT-PCR 0 NR
RNA+ RNA-
Ab+® 0 2 2
Ab- NR NR 1,005
1,007
Bioelisa HCV 4.0 ELISA, AxXSYM HCV Version 3.0 MEIA, and INNO-LIA Immunoblot
Slavenburg Cobas TagMan RT-PCR 50 NR
(2008),%* Clinical RNA+ RNA—
Lab Blood Ab+ 2 2 4
Samples Ab— | NR NR 2,196
2,200

Ab = antibody; CLIA = chemiluminescent immunoassay; CMIA = chemiluminescent microparticle immunoassay; DEIA = DNA enzyme immunoassay;
ECLIA = electrochemiluminescent immunoassay; ECLIA = electrochemiluminescent immunoassay; ; ED = emergency department; ELISA = enzyme-
linked immunosorbent assay; HCV = hepatitis C virus; MEIA = microparticle enzyme immunoassay; MSM = men who have sex with men; NR = not
reported; PCR = polymerase chain reaction; Q = question; RNA = ribonucleic acid; RT-PCR = reverse transcription polymerase chain reaction;

STI = sexually transmitted infection.

@ Samples confirmed with INNO-LIA.

® Samples considered Ab+ if reactive on both the initial screening test (ARCHITECT) and the second Ab test (Bio-Rad ELISA).

¢ Samples considered Ab+ if reactive on both the initial screening test (Murex) and the second Ab test (AxXSYM HCV MEIA).

9 Generation not specified but only the third generation test is currently in production.
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Table 21: Clinical Validity Results for Screening With Antigen Tests (Q5b)

First Author
(Year)

Diagnostic Test

ARCHITECT HCV Antigen CMIA

Ag+ With
Active

Infection of
Total Ag+

(%)

Ag-
Without
Active
Infection of
Total Ag—
(%)

Kesli (2011),% Rotor-Gene 6000 RT-PCR 100 89.7
Microbiology RNA+ RNA-
D%F;"t‘irg:é”t Ag+ 154 0 154
Ag- 6 52 58
Total 160 52 212
PRISM HCV Core Antigen CLIA
Muerhoff RT-PCR 0 NR
(2002),” RNA+ RNA-
Blood Donors Ag+ 0 1 1
Ag- NR NR 1,003
1,004
Ortho HCV Core Antigen ELISA
Letowska Cobas Amplicor HCV Test 2.0 20.2 NR
(2004),* RNA+ RNA-
Blood Donors Ag+ 25 99 124
Ag- NR NR 133,155
133,279
Icardi Cobas Amplicor HCV Test 2.0 100 NR
(2001),* RNA+ RNA-
Blood Donors Ag+ 2 0 2
Ag- NR NR 2,584
2,586
Icardi Cobas Amplicor HCV Test 2.0 Not NR
(2001 ),24 RNA+ RNA- Evaluable
Genergl Ag+ 0 0 0
Population Ag— NR NR 500
500

Ag = antigen; CLIA = chemiluminescent immunoassay; CMIA = chemiluminescent microparticle immunoassay; ELISA = enzyme-linked immunosorbent
assay; HCV = hepatitis C virus; NR = not reported; Q = question; RNA = ribonucleic acid; RT-PCR = reverse transcription polymerase chain reaction.
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Appendix 10: GRADE Tables
Table 22: GRADE Assessment on the Clinical Effectiveness of Screening for HCV Infection (Q1)

Setting: Primary care or other settings generalizable to primary care; other settings in which screening is commonly performed (e.g., emergency department,
urgent care units)

Quality Assessment Number of Patients Effect Overall

Quality of
Number Risk of Bias | Inconsistency | Indirectness | Imprecision Publication Screening for No Screening Relative Mean | Evidence

of Studies Bias HCYV Infection Change
Between
Groups

Mortality due to HCV infection: No evidence identified

Morbidity (including compensated or decompensated cirrhosis) due to HCV infection: No evidence identified

Hepatocellular carcinoma: No evidence identified

Liver transplantation: No evidence identified

Quality of life: No evidence identified

HCYV transmission: No evidence identified

Virologic response: No evidence identified

Behavioural changes to improve health outcomes: No evidence identified

Histological changes: No evidence identified

GRADE = Grading of Recommendations Assessment, Development and Evaluation; HCV = hepatitis C virus; Q = question.
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Table 23: GRADE Assessment on the Frequency of Harms of Screening for HCV Infection (Q2)

Setting: Primary care or other settings generalizable to primary care; other settings in which screening is commonly performed (e.g., emergency department,
urgent care units)

Quality Assessment Study Event Rates Effect Overall
Quality of

Number of | Study Risk of Inconsistency | Indirectness | Imprecision | Publication Screening for No Relative Absolute | Evidence
Studies Bias Bias HCV Infection Screening | (95% CI) (95% ClI)

Over-diagnosis: No evidence identified

Over-treatment: No evidence identified

False-positives: No evidence identified

False-negatives: No evidence identified

Harms of follow-up tests (including biopsy): Not evaluable®

Abuse or violence: No evidence identified

Anxiety: No evidence identified

Cl = confidence interval; GRADE = Grading of Recommendations Assessment, Development and Evaluation; HCV = hepatitis C virus; Q = question.
2 Evidence identified from one non-comparative study.

CADTH HEALTH TECHNOLOGY ASSESSMENT Screening for Hepatitis C Virus 200



CADTH

Table 24: CERQual Assessment of the Evidence on the Preferences and Values Regarding the Decision to Be
Screened for HCV Infection (Q4)

Objective: To identify, appraise, and synthesize descriptive and mixed-methods research evidence on the preferences and values regarding the decision to be
screened for HCV infection

Perspective: Experiences and attitudes of asymptomatic, non-pregnant, treatment-naive adults with unknown liver enzyme values

Included interventions: Any screening method for HCV infection in primary care, other settings generalizable to primary care, or other settings in which screening
is commonly performed (e.g., emergency department, urgent care units)

Review Finding | Studies Assessment of Assessment of Assessment of Assessment of Overall Explanation of
Contributing to Methodological Relevance Coherence Adequacy CERQual Judgment
the Review Limitations Assessment of
Finding Confidence
Knowledge of Allison et al. Moderate Minor concerns Minor concerns Minor concerns Moderate The overall
and desire to (2016),58 Barocas | methodological about relevance about coherence | about adequacy confidence assessment of
know HCV etal. (2014),° limitations (4 (studies of high (data reasonably | (8 studies that confidence in this
status, level of Norton et al. studies with risk, high consistent within offered finding was
perceived (2014),% Coffin minor and 4 prevalence, and and across moderately rich moderate
personal risk, etal. (2011 ),64 studies with general studies) data overall) because of minor
and knowledge of | Zuure et al. moderate populations, concerns
HCV influence (201 1),65 Day et methodological mostly conducted regarding
the decision to be | al. (2008),% limitations)? in settings where relevance,
screened. Sharp et al. screening is coherence, and
(2007),68 commonly adequacy, and
Vallabhaneni et performed) moderate
al. (2006)69 concerns
regarding
methodological
limitations.
People consider Norton et al. Minor Moderate Minor concerns Minor concerns Moderate The overall
the implications (2014),63 Coffin methodological concerns about about coherence | about adequacy confidence assessment of
for and etal. (2011 ),64 limitations (3 relevance (data consistent (4 studies that confidence in this
availability of Zuure et al. studies with (uncertain within and across | offered finding was
management for (201 1),65 Day et minor and 1 relevance, as itis | studies) moderately rich moderate
HCV when al. (2008)66 study with unclear whether data overall) because of minor
deliberating moderate individuals from concerns
about screening. methodological high-prevalence regarding
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Table 24: CERQual Assessment of the Evidence on the Preferences and Values Regarding the Decision to Be
Screened for HCV Infection (Q4)

Objective: To identify, appraise, and synthesize descriptive and mixed-methods research evidence on the preferences and values regarding the decision to be
screened for HCV infection

Perspective: Experiences and attitudes of asymptomatic, non-pregnant, treatment-naive adults with unknown liver enzyme values

Included interventions: Any screening method for HCV infection in primary care, other settings generalizable to primary care, or other settings in which screening
is commonly performed (e.g., emergency department, urgent care units)

Review Finding

Studies
Contributing to
the Review

Assessment of
Methodological
Limitations

Assessment of
Relevance

Assessment of
Coherence

Assessment of
Adequacy

Overall
CERAQual
Assessment of

Explanation of
Judgment

Finding

Confidence

limitations)” groups were well- methodological
represented)° limitations,
coherence, and
adequacy, and
moderate
concerns
regarding
relevance.
Decisions about Barocas et al. Moderate Moderate Minor concerns Minor concerns Moderate The overall
HCV screening (2014),61 Norton methodological concerns about about coherence | with ade%uacy (3 | confidence assessment of
are influenced by | etal. (2014),63 limitations (5 relevance (consistent data studies®"®*%’ confidence in this
psychological Coffin et al. studies with (uncertain across studies) offered finding was
and interpersonal | (201 1),64 Zuure minor relevance, as it is particularly rich moderate
contexts such as | etal. (2011),%° and 2 studies unclear whether data) because of minor
fear, Day et al. with individuals from concerns about
embarrassment, (2008),%° Khaw et | moderate high-prevalence coherence and
denial, interestin | al. (2007)67 methodological groups were well- adequacy, and
personal health, Sharp et al. limitations) represented)® moderate
concern for (2007),68 concerns about

others, and
relationships with
others.

methodological
limitations and
relevance.
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Table 24: CERQual Assessment of the Evidence on the Preferences and Values Regarding the Decision to Be
Screened for HCV Infection (Q4)

Objective: To identify, appraise, and synthesize descriptive and mixed-methods research evidence on the preferences and values regarding the decision to be
screened for HCV infection

Perspective: Experiences and attitudes of asymptomatic, non-pregnant, treatment-naive adults with unknown liver enzyme values

Included interventions: Any screening method for HCV infection in primary care, other settings generalizable to primary care, or other settings in which screening
is commonly performed (e.g., emergency department, urgent care units)

Review Finding | Studies Assessment of Assessment of Assessment of Assessment of Overall Explanation of

Contributing to Methodological Relevance Coherence Adequacy CERQual Judgment

the Review Limitations Assessment of

Finding Confidence
Preferences Allison et al. Moderate Moderate Moderate Major concerns Low confidence The overall
around the (2016),58 Myers methodological concerns about concerns about with adequacy (8 assessment of
implementation etal. (2015),*° limitations (6 relevance coherence (some | studies provided confidence in this
of screening Barocas et al. studies with (indirect inconsistency generally thin finding was low
include views (2014),°" Hayes minor and 2 relevance across studies data)® because of some
about consent etal. (2014),62 studies with because of the regarding the moderate
and initiators of Coffin et al. major setting in some elements of concerns about
testing, clinical (201 1),64 Zuure methodological studies)f implementation methodological
setting of etal. (2011),%° limitations)® that were limitations,
screening, test Day et discussed and relevance, and
methods, and al.(2008),66 Khaw which factors coherence, and
delivery of test etal. (2007)67 were considered major concerns
information and important) about adequacy.
results.
PWID and Barocas et al. Major Moderate Minor concerns Moderate Low confidence The overall
inmates (2014),61 Day et methodological concerns about about coherence | concerns about assessment of
experience al. (2008),66 limitations (1 relevance (partial | (data were adequacy (few confidence in this
unique barriers to | Khaw et al. study with minor relevance to the reasonably studies identified finding was low
HCV screening (2007)67 and 2 studies target population | consistent across | with relatively because of minor

related to stigma
and access to
health care.

with major
methodological
limitations)

of the research
question)

studies)

rich data)

concerns about
coherence,
moderate
concerns about
relevance and
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Table 24: CERQual Assessment of the Evidence on the Preferences and Values Regarding the Decision to Be
Screened for HCV Infection (Q4)

Objective: To identify, appraise, and synthesize descriptive and mixed-methods research evidence on the preferences and values regarding the decision to be
screened for HCV infection

Perspective: Experiences and attitudes of asymptomatic, non-pregnant, treatment-naive adults with unknown liver enzyme values

Included interventions: Any screening method for HCV infection in primary care, other settings generalizable to primary care, or other settings in which screening
is commonly performed (e.g., emergency department, urgent care units)

Review Finding | Studies Assessment of Assessment of Assessment of Assessment of Overall Explanation of
Contributing to Methodological Relevance Coherence Adequacy CERQual Judgment

the Review Limitations Assessment of
Finding Confidence

adequacy, and
major concerns
about
methodological
limitations.

CERQual = Confidence in the Evidence from Reviews of Qualitative Research; HCV = hepatitis C virus; PWID = people who inject drugs; Q = question.
? The sub-finding regarding the association between knowledge of HCV and willingness to screen is particularly impacted by studies with problematic sampling methods and risk of social desirability bias that
could overestimate acceptance of screening. Among other sub-findings, there was relatively equal distribution of studies, with minor and moderate methodological limitations.
®The overall trend observed regarding the desire for treatment after receiving a positive test result is likely reasonable, but the proportion of people with this view, as reported in one study (99%),63 was likely
inflated due to selection and social desirability biases in the study conduct.
° Studies contributing to this finding included high-risk participants and those from a general population; one study65 included participants from high-prevalence countries, but no studies specifically addressed a
high-prevalence birth cohort.

Methodological limitations in two studies related to concerns regarding participant selection, potential social desirability bias, and insufficient reporting on the interview process and analysis strategy.
® Major methodological limitations in two studies®®’ regarding the insufficient reporting of participant selection, interview questions and responses, and analysis methods reduced the overall methodological
quality of the body of evidence contributing to this finding.
fStudies conducted in non-primary care settings such as prisons and community-based resource centres contributed substantive data to this finding and may reflect implementation preferences that are not
relevant to the health care setting of interest for this review.
9Because of the narrow scope of included studies, data were not adequately rich regarding situations in which reported preferences will be important.

Major methodological limitations in two studies®®®” related to participant selection, risk of social desirability bias, and the use of a researcher-defined questionnaire that does not allow for participants’
expressions in their own words reduce confidence in the findings.

63,67
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Table 25: GRADE Assessment of the Evidence for the Clinical Validity of Screening With Antibody Tests (Q5a)

Setting: Primary care or other settings generalizable to primary care; other settings in which screening is commonly performed (e.g., emergency department,
urgent care units)

O ome ber o dy Desiqg acto a ay De ease e Qua 0 o e R ge o @
i .. . . RiSK Of Bias i — il .‘ ¢ .

Ab+RNA+ of | 23 studies, Cross-sectional Serious® Not serious Serious® Not applicable® Undetected 010 89.7 Low

total Ab+ N = 400,508

Ab-RNA+ of | 2 studies, Cross-sectional Serious® Not serious Serious® Not applicable® Undetected 0.3t026.3 Low

total Ab— N=1,136

Ab-RNA-of | 2 studies, Cross-sectional Serious’ Not serious Serious® Not applicable® Undetected 73.7t099.7 | Low

total Ab— N=1,136

Ab+RNA- of | 23 studies, Cross-sectional Serious® Not serious Serious® Not applicable® Undetected 10.3 to 100 Low

total Ab+ N = 400,508

Ab+ = antibody-positive; Ab- = antibody-negative; GRADE = Grading of Recommendations Asssessment, Development and Evaluation; HCV = hepatitis C virus; Q = question; RNA+ = ribonucleic acid-positive;

RNA- = ribonucleic acid-negative.
#Due to unclear risk of bias related to patient selection and/or test methods in approximately one-third of studies.

® Due to wide range of reported values for the outcomes that cannot clearly be explained by a specific source of heterogeneity.

¢ Imprecision cannot be assessed, as results were not reported as a point estimate with a 95% confidence interval, the population contributing to this outcome was large, and there was a large range in

proportions reported for this outcome.

“Due to unclear risk of bias related to patient selection in one study.g0
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Table 26: GRADE Assessment of the Evidence for the Clinical Validity of Screening With Antigen Tests (Q5b)

Setting: Primary care or other settings generalizable to primary care; other settings in which screening is commonly performed (e.g., emergency department,
urgent care units)

O O e PDE O Q De O cl O dl cl De ed e Q) cl O e e R e O @ cl
i ... . RiSKOfBias i = --..‘ ¢ :

Ag+RNA+ of | 4 studies, Cross-sectional Serious® Not serious Serious® Not applicable® Undetected 0to 100 Low
total Ag+ N = 137,581

Ag-RNA+ of | 1 study, Cross-sectional Serious® Not serious Not serious® Serious' Undetected 89.7 Low
total Ag— N =212

Ag-RNA-of | 1 study, Cross-sectional Serious’ Not serious Not serious® Serious' Undetected 10.3 Low
total Ag— N =212

Ag+RNA-of | 4 studies, Cross-sectional Serious® Not serious Serious® Not applicable® Undetected 0to 100 Low
total Ag+ N = 137,581

Ag+ = antigen-positive; Ag- = antigen-negative; GRADE = Grading of Recommendations Asssessment, Development and Evaluation; Q = question; RNA+ = ribonucleic acid-positive; RNA- = ribonucleic acid-

negative.

2 Due to unclear patient selection methods in one studyso and a high risk of bias related to the screening test in one study.g"

Due to a wide range of reported values for the outcomes that cannot clearly be explained by a specific source of heterogeneity.

¢ Imprecision cannot be assessed, as results were not reported as a point estimate with a 95% confidence interval.
Due to unclear patient selection methods.®
° A single study provided data for the outcome, therefore inconsistency was not identified.
"Due to few events reported for this outcome.
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