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COMMENTARY
Chronic hepatitis C virus (HCV) and hepatitis B virus (HBV) infection are conditions that
require screening. They are important public health problems as leading causes of chronic
liver disease, and patients are asymptomatic for long periods of time before these serious
consequences develop. Testing for either virus is relatively straightforward and
inexpensive, and identification before serious liver disease presents is critical to maximize
the benefit of antiviral therapies. Particularly for HCV, treatments with direct-acting
antivirals (DAA) have markedly improved in both safety and efficacy in recent years,
further increasing the benefits of screening.
In a prior issue of eViralHepatitis Review, new screening recommendations for HCV were
reviewed.1 To recap: in 2012, the Centers for Disease Control (CDC) recommended that
all persons born between 1945 and 1965 — or baby boomers — receive an HCV antibody
test, as they carry the highest risk of morbidity and mortality from HCV infection.2 This
approach removes the risk-based approach from the equation for this age group. Riskbased screening continues to be recommended for people outside that age group, as well
as for those with ongoing risk factors, regardless of age.
Since this recommendation, studies have been published that provide real-world data
informing the efficacy of this novel, age-based approach to screening. As reviewed in this
issue, Turner et al presented the experience of implementing baby boomer screening to
hospitalized patients at a safety net hospital, while Galbraith et al implemented baby
boomer screening in an urban emergency room. The common features in both
investigations included using electronic health records to identify patients not previously
screened, opt-out testing to enhance acceptance, and a system to link those identified with
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infection to specialty care. These early studies show that the prevalence of HCV in the
screened population was actually higher than that found in the NHANES analyses that had
prompted the age-based screening recommendations.2 These screening projects are
counted as successes, with the caveat that if antiviral treatment cannot be applied, the
efficacy of screening is diminished.
What about persons born outside of the baby boomer age group? For those people, riskbased screening for HCV must not be forgotten. As risk-based approaches were generally
insufficient for the baby boomer birth cohort, it is important to improve their implementation
in the current era. The highest risk for incident HCV in the US is found in people who inject
drugs (PWID) and HIV positive men who have sex with men (MSM). For those with recent
acquisition, there are added benefits for earlier identification because those people are
also at risk for further transmission and can be targeted for education and public health
interventions.
For HIV positive persons, the article reviewed herein by Freiman et al examined screening
rates among those already linked to care. These authors found excellent rates of initial
screening for HCV, but there were gaps in implementing repeat screening. Because
people living with HIV are generally already linked to care, this gap in identifying incident
HCV is concerning and demonstrates that we could do better for this high-risk population.
For PWID, medical care is often fragmented. Moreover, there is concern that the burden of
HCV is significant, especially given the massive epidemic of opioid abuse in the US that
includes transition from oral opioid abuse to injection heroin.3
One approach could be screening for HCV in prison settings, as PWID-related behaviors
are often found in this population. He et al examined the potential cost burden and
effectiveness of universal opt-out screening and treatment in prisoners to reduce the
morbidity and mortality associated with HCV, importantly also taking into account potential
transmission benefits. Consistent with other models of applying treatment among high-risk
populations,4 the benefits of transmission and reducing prevalent infection were found to
outweigh the risk of reinfections. Real-world data are needed to examine whether the
inputs that inform this model are correct. Importantly, these models show that there is
need for a societal perspective to absorb the significant cost of antiviral treatment,
especially as costs incurred by one segment of the health care system may realize
benefits within another segment.
In the excitement over novel HCV therapies that drive increased efficacy of screening for
that virus, one should not forget that highly effective therapies that support the importance
of HBV screening are also present for hepatitis B virus (HBV). The reviews in this issue
report on recent successful programs that identified chronic HBV infection and linked
patients to care.
Both HCV and HBV represent silent infections with significant disease burden. Screening
is necessary because of the asymptomatic nature of chronic infection and the latent period
before significant symptoms present. Effective therapies enhance the utility of screening,
but ultimately people identified as living with these viruses should be linked to evaluation
and care to provide access to these therapies. Ideally, systems that implement screening
would fulfill each step of this "cascade of care" and move toward the goal of preventing
and controlling the significant consequences of these epidemics.
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BABY BOOMER SCREENING IN HOSPITALIZED
PATIENTS
Turner BJ, Taylor BS, Hanson J, et al. High priority for hepatitis C screening in safety net
hospitals: Results from a prospective cohort of 4582 hospitalized baby boomers.
Hepatology. 2015 Nov;62(5):1388-95.
(For non-subscribers to this journal, an additional fee may apply to obtain full-text articles.)
View journal abstract

View full article

The highest risk of morbidity and mortality from HCV infection is in people who have been
infected for decades; therefore, the cornerstone strategy for identifying those with silent yet
potentially deadly infection is so-called baby boomer screening, or testing people born
from 1945 through 1965.1 The recommendation is stated here:
"The CDC recommends that adults born during 1945-1965 should receive one-time testing
for HCV without prior ascertainment of HCV risk."
For this birth cohort, this one-time testing recommendation replaced risk-factor based
screening, which had proved unsuccessful in identifying the majority of infections. The
one-time test eliminates the need for repeat testing, unless there are ongoing risks such as
injection drug use. This strategy is projected to save hundreds of thousands of lives if
testing is followed by appropriate linkage to care and access to curative antiviral
treatments.2
While modeling data can inspire those on the front line of primary care to engage in babyboomer HCV screening, others may have chosen to await evidence from real-world
screening. Investigators in San Antonio, Texas have provided insight by reporting results
from their implementation project. In a large safety net hospital serving a poorer segment
of our population in South Texas, the authors implemented a large-scale effort of
screening hospitalized patients. By automated algorithms based in their electronic medical
record (EMR), they added HCV antibody screening to admission order sets if the patient
born in this age cohort had no prior record of testing. Excluded were patients who elected
to opt out, those admitted to psychiatry, and those with poor prognoses who were not likely
to benefit from HCV screening. Fibrosis status was captured by examination of laboratory
values that comprise the FIB-4, a noninvasive approach that correlates well with histologic
findings.3 Importantly, they also provided support in both Spanish and English to deliver
results and provide linkage to care.
At this hospital, the results from 9037 admissions among baby-boomers over a 21-month
period revealed that almost one-third of individuals were either previously screened or
already had documented HCV. The systematic approach was able to deliver anti-HCV
testing to 90% of 5087 eligible persons. Of these tests, 6.9% were anti-HCV positive, more
than double the prevalence of baby boomers from NHANES (3.2% prevalence).4 HCV
RNA testing was performed in over 90% of those testing anti-HCV positive and
demonstrated a clearance rate of 39%. Overall, the authors identified 175 individuals with
chronic HCV infection; 40 of whom had evidence of cirrhosis by FIB-4, and another 10 with
intermediate results suggesting advanced fibrosis.
This article demonstrates the feasibility of implementing large-scale, baby boomer HCV
screening across a hospital system and suggests that the prevalence of infection may be
higher in certain settings than the prevalence reported by NHANES. In particular, the
linkages to HCV RNA testing and downstream care were excellent in this study. What is
not reported is how successfully antiviral treatment was obtained for patients with these
new diagnoses; unfortunately, restrictions by insurers that disallow access to curative
treatments remain an impediment to achieving full efficacy of baby boomer screening.5
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Baby boomer screening for HCV can be implemented in a variety of settings. While
primary care settings are at the forefront of implementation of many screening strategies,
they may not capture patients with poorer access to primary care who are likely to have
disproportionately high prevalence of HCV. In this single-center, cross-sectional study in
an urban emergency room department in Alabama, Galbraith and colleagues implemented
opt-out anti-HCV screening to consecutive patients born between 1945 and 1965. First,
they excluded patients with evidence of testing by self-report, an approach that allows
focused screening for new diagnoses among those never tested (a protocol previously
used in other settings, including prisons).1 Then, automated orders resulted in on-demand
HCV antibody being performed, with results returned within the same timeframe as other
laboratories sent from the emergency department. Because of the rapid turnaround,
immediate follow-up to PCR-based testing to confirm viremia could be provided, along with
linkage to care by a specific coordinator who would communicate results and referral to
treating physicians.
Among the 3170 prescreening questionnaires completed, the authors found that almost
one-quarter of respondents had already been screened, with 5% reporting HCV positivity.
Of those eligible, 12.7% specifically opted out, with others who were either not offered
screening or were unable to complete antibody testing. In total, the authors were able to
screen about 50% of all the baby boomers who received a prescreening questionnaire.
Interestingly, 11.1% of respondents tested were antibody-positive, with the majority of
those confirmed as having HCV infection.
Despite testing only 50% of those eligible, this effort can be described as a success. For
those finally undergoing the actual screening, one in nine were positive, a ratio significantly
higher than the HCV prevalence found in baby boomers from NHANES.2 Part of this high
prevalence is attributable to the population tested, which included more African-Americans
and people with either public insurance or no insurance. Of the new diagnoses, 70.4%
confirmed an appointment during follow-up, showing that linkage to care from such a
program is also possible. Thus, the authors provide evidence that the CDC-recommended
baby-boomer screening leads directly to new diagnoses, and efforts are feasible and
effective in settings such as emergency rooms, including linkage to care following positive
tests.
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The recommendation to screen all people born from 1945 through 1965 was in part based
on the fact that previous risk-factor based screening was unable to detect the majority of
those infected.1 For those outside the baby boomer generation, risk-factor based
screening must therefore be applied even more completely to capture both prevalent and
incident infections. In addition to a baseline anti-HCV antibody testing, yearly repeat
testing of those with ongoing risk using the same assay is recommended.2 This is
especially important, as the natural history of acute infection suggests that only a fraction
of individuals with new infections would be symptomatic enough to present to medical
care.3 Two groups at highest risk include people who inject drugs (PWID) and those living
with HIV, especially men who have sex with men (MSM).4,5
With improvement in the cure rates exceeding 95% for people with chronic HCV infection,
HCV screening and linkage of patients to curative treatments are paramount. While it
remains controversial whether there is hyperaccelerated progression to end-stage liver
disease in HIV positive MSM, some case reports document those who did progress within
short time frames.6,7 Earlier identification would not only allow access to curative
treatments but would also be vital to informing patients about their danger of infecting
others. Application of curative treatments is a likely part of strategies to reduce
transmission in the population at risk.8
Freiman et al present a study examining the anti-HCV testing practices among people with
HIV, a unique opportunity to examine risk-factor based screening in a population already
linked to medical care. Anti-HCV screening has long been recommended at baseline on
entry to HIV care; with increasing recognition that incident infection is common, ongoing
screening is also recommended. Also, alanine aminotransferase (ALT) levels are repeated
regularly in people living with HIV, allowing the opportunity to examine whether clinicians
look for acute HCV among those with new unexplained elevations. The investigators
therefore, in a retrospective cohort study design, harnessed data from the Center for AIDS
Research Network of Integrated Clinical Systems (CNICS) to investigate trends in
screening for incident HCV infection between 2000 and 2011 among patients infected with
HIV.
By focusing on those without HCV infection at enrollment, the authors could then examine
incident cases and missed opportunities to identify HCV. Among 17,090 adult patients
registered at eight sites between 2000 and 2011, the vast majority received HCV antibody
screening within three months of enrolling in care. By focusing on 9077 patients who were
HCV seronegative at baseline, the investigators found that only 55.6% ever received
additional HCV screening, despite a mean follow-up time of almost five years per patient.
The authors did find that HCV screening increased over time, but with substantial site
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variation. Finally, only a fraction (26.7%) of new ALT elevations (with cutoff > 100 IU/L)
were followed up in the subsequent 12 months by either HCV antibody or HCV RNA
testing.
Regarding the authors' finding of substantial site variation in screening rates, it is unclear
whether this variation is due to local provider awareness, care improvement projects, or
other reasons. A limitation of this study is that investigators could not capture repeat HCV
screening that may have occurred at other sites. Overall, these findings among
populations that are well linked to medical care highlight the need to provide clear
recommendations for screening, as well as the potential for improvement in their
implementation in clinical practice.
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National prevalence of HCV is estimated from the National Health and Nutrition
Examination Survey (NHANES), where antibody testing suggests that at least 2.7 million
persons (or 1%) are infected with chronic HCV, with the majority of people unaware of
their status.1 This calculation is based on a relatively small number of identified cases (n =
273), and recruitment is based on living in a household; it would therefore systematically
exclude those who are institutionalized or homeless, groups known to carry significantly
higher prevalence of HCV. If these sources of underestimation are accounted for, one
group of investigators estimates the range of those chronically infected with HCV may be
closer to 3.5 million (range 2.5 - 4.7 million).2 Since a significant proportion of people
infected with HCV pass through prison settings in a given year,3 prisons may be
particularly attractive sites for screening programs to identify cases and curative
treatments. Public health benefits could be substantial in at least two ways: 1) to reduce
liver-related morbidity and mortality and 2) to reduce prevalence in those who can transmit
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to others, especially people who inject drugs (PWID), who have the highest risk of
transmission and are more likely to be incarcerated. A prior study noted the feasibility and
potential yield of screening and treatment more specifically for acute HCV cases in a US
prison setting.4 Medical care of PWID is often fragmented across multiple settings, making
implementation of HCV screening more difficult for this population. Prison settings may
therefore be ideal for immediate linkage to evaluation and treatment with direct acting
antivirals (DAAs).
Given the potential benefits of these interventions if systematically implemented across the
US, investigators applied a microsimulation model of HCV transmission and HCV
progression to determine the potential costs and benefits of instituting hepatitis C
screening followed by treatment. They examined from a societal perspective both riskbased and universal opt-out approaches in prisons and incorporated various pieces of
evidence from the literature, including the prevalence of chronic HCV (an estimated
17.3%)3 transmission in the community and current treatment with direct-acting antivirals.
The model predicted that risk-based screening of entering and currently incarcerated
active or former PWIDs would identify 41,900 new cases. Universal screening (assuming
10% of subjects opt out), while more costly, would identify 81,100 cases if implemented for
one year, increasing to 122,700 cases if implemented over a 10 year time frame.
Using an agent-based model for transmission, including both injection drug use (IDU) and
non-IDU modes, they specifically found a substantial potential benefit in reducing
transmission in the community by instituting screening and treatment in prison settings.
The benefit varies from 5500 cases for one year of risk-based screening to 12,700 cases
for 10 years of opt-out screening. A frequently cited argument against treatment of people
at high risk such as PWID has been the potential for reinfection; however, this potential is
apparently outweighed by reduction of transmission, as also suggested by other modeling
studies.5
The model by He and colleagues also allowed for calculation of cost burden and costeffectiveness. The cost of such programs would be substantial, especially in the first year
($1.15 billion in the first year) but declining over time. Ultimately, application of screening
and treatment would be cost-effective from a societal perspective, as reduction of HCV
disease burden would be substantial (for 10-year opt-out screening, almost $800 million).
The programs would easily result in incremental cost-effectiveness ratios well under the
usual willingness-to-pay thresholds, especially if discounts from the wholesale cost of
DAAs were negotiated.
Limitations of this study include assumptions about certain parameters, including the
incidence of HCV within prisons, future trends in incarceration rates, and risk behaviors. In
addition, the assumptions about transmission of HCV and social network structures in the
community must be further investigated. Further, more real-world data are required to
refine this model, especially of reinfection rates among PWID in the DAA era.
This report is timely, given the increase in cases of HCV among youth in many parts of this
country, linked to an expansive epidemic of opioid use and abuse, with eventual transition
to intravenous heroin.6-9 Many of these young people will pass through the prison system,
making this setting an extremely attractive locale to maximize the public health benefit of
newly available curative therapies.
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The CDC estimates that the majority of people with chronic HBV infection who live in the
US are foreign born, particularly from countries in Asia, Africa, or other regions where HBV
is endemic. In these countries, most people with the HBV virus were infected perinatally or
during childhood, with onset of symptoms and liver disease only manifesting decades later.
Thus, screening for HBV infection is recommended for all foreign-born persons from areas
with expected prevalence > 2%.1
The report by Beckett et al compiles data from October 2012-2014 from three programs at
three sites, with representation from the northeast (New York City, New York), midwest
(Minneapolis-St. Paul, Minnesota), and the southwest (San Diego, California) that targeted
foreign-born people for screening using hepatitis B surface antigen (HBSAg) testing. The
three sites tested 4,727 persons for HBV infection, finding that 310 (6.6%) were positive for
HBSAg. Clinicians informed 94% of those found to be positive of their results, counseled
90%, and referred 86% for care; of those referred, 66% attended their first scheduled visit
with a provider.
In particular, individualized and intensive patient navigator efforts were able to accomplish
linkage to medical care, which can otherwise be challenging for this population. Study
limitations included an incomplete resourcing to accomplish large-scale screenings for
HBV, as described in this report. In parallel with other local and national efforts, practical
strategies can be successful in delivering screening, education, and linkage to care in
foreign-born communities,2 and these will be key components of the national plan to
prevent and control HBV infection.3
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Resettled refugees are universally screened for HBV. In a separate report for the CDC,
Scott et al provide data from four sites, including two that provided data on hepatitis B core
antibody, a marker of exposure. Here the prevalence of HBV infection varied depending on
country of origin, with the highest rate among Burmese compared to Bhutanese or Iraqi
refugees. This illustrates that rates of exposure for HBV vary greatly depending on the
country of origin, recently illustrated by another report showing low rates among US adults
of Hispanic extraction4 and lower than expected rates among Korean Americans.5 The
CDC refugee study also provides data about hepatitis B core antibody screening (HBcAb),
which is not always universally applied for this population. While detecting active infection is
the main goal of screening for HBV, HBV may be detected as a latent infection by HBcAb
screening. In this situation, HBV may reactivate in the setting of
chemotherapy/immunosuppression, which in turn may lead to liver failure.6 Thus, screening
markers of HBV immunity are recommended before initiating many immunosuppressive
therapies.7
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KEY TAKEAWAYS
• Programs that institute baby boomer screening of people born between 1945 and 1965
have been successful in identifying new diagnoses of HCV.
• Barriers remain for implementing risk-factor based screening for HCV and HBV.
• Populations at greatest risk for HCV (aside from baby boomers) include patients with HIV,
PWID, and prisoners; for HBV, in foreign-born individuals from areas where HBV is
endemic, including refugees who have spent time in transit through these areas.
• Successful screening programs link patients to proper evaluation to determine candidacy
for oral antivirals.
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