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Abstract

Purpose of Review Review epidemiology, screening recommendations, management, and treatment of hepatitis C virus and
strategies to expand diagnosis and effective linkage to care.

Recent Findings Hepatitis C virus (HCV) infections have increased threefold from 2010 to 2016 and close to half of people
infected remain unaware of their HCV status. Emergency departments and hospitals are points of care where health care is
provided to people who often do not otherwise receive regular primary health care and recommended screening tests. Recent
studies in emergency departments have shown that expanded testing can identify many people with chronic HCV infection who
would otherwise remain undiagnosed.

Summary Hepatitis C infection can impact the health of patients who are admitted to emergency departments and hospitals.
Expanded screening can identify patients at risk of HCV-related liver disease, get them linked to care and treatment, and prevent
progression of liver disease, HCV-related deaths, and transmission of infection. Actions that expand HCV screening in emer-

gency departments are an important response to address the increasing number of HCV infections in the USA.
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Introduction: Why Is Hepatitis C a Concern
in Emergency Departments and Hospitals?

Hepatitis C virus (HCV) is the most common blood-borne
infection in the USA with 2.4 million people currently esti-
mated by the Centers for Disease Control and Prevention to be
living with the infection [1] with as many as 71 million people
infected worldwide according to the World Health
Organization [2] Only an estimated 56% of people with
chronic HCV infection in the USA are aware of their status
with awareness lowest among Hispanics, Asians, foreign-born
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individuals who live below the federal poverty level, and peo-
ple who have a low level of education [3] New infections are
most common among people who inject drugs [4] who often
are not getting regular health care and present at emergency
departments after a drug overdose or with conditions exacer-
bated by drug use and poor health. For these reasons, emer-
gency departments and hospitals are important settings to con-
duct screening for hepatitis C, followed by linkage to care.

HCV is an RNA virus that is transmitted parentally, usually
through injection drug use and historically, though less fre-
quently now, through poor infection control practices during
health care procedures. Sexual transmission occurs rarely and
among both men who have sex with men and heterosexual
individuals; the likelihood of sexual transmission rises with
the number of sex partners and when sex partners are
coinfected with HIV [5, 6] HCV can also be transmitted from
infected mother to unborn child during pregnancy although
the risk is low, ranging from 4.2 to 7.8% [7].

In 2016, the CDC received reports of 2967 cases of acute
HCYV infection. Since acute HCV infection can be mild or
asymptomatic, each reported case is estimated to represent
12.3 actual cases, which suggests that the actual number of
acute cases was 41,200. The CDC documented a threefold
increase in new HCV infections between 2010 and 2016 and
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linked the increase to rising injection drug use, primarily
among white adolescents and young adults who reside in non-
urban settings [4]. HCV is considered to be a hardy virus; one
study found that cell culture—derived HCV can remain infec-
tious on surfaces up to 6 weeks, also suggesting that accidental
contact with contaminated surfaces may be a source of health
care—associated transmission [8].

Prevention of HCV remains a challenge, since currently
there is no vaccine for HCV. Because of the increases in
new HCV infections related to drug use behaviors, strategies
such as comprehensive harm reduction, screening, linkage to
care, and HCV treatment are critical to identify people at risk
for HCV and decrease transmission of the virus. Treating peo-
ple with HCV infection is essential not only to decrease HCV-
related morbidity and mortality but also to prevent HCV
transmission.

Acute infection progresses to chronic disease in 75 to 85%
of cases. Little is known about the factors associated with
spontaneous clearance of the virus, though immune response
is determined in part by genetics, sex, and mode of acquisi-
tion. Chronic infection is usually asymptomatic, even in the
presence of mild to severe liver disease. One recent analysis
found that only 38.2% of people at risk for significant HCV-
related liver fibrosis were aware of their infection [3]. Chronic
HCV infection is a leading cause of liver disease—related death
due to cirrhosis and hepatocellular carcinoma in the Western
world. Persistent inflammation due to HCV infection causes
cirrhosis within 30 years in 10 to 20% of those infected, with 1
to 5% of these patients at annual risk for hepatocellular carci-
noma [9].

Emergency departments (EDs) and hospitals are often
points of health care system entry for people who do not
receive regular care. EDs and hospitals have been shown to
be effective partners in expanding HCV screening and linkage
to care that are key to identify people at risk for significant
liver disease as well as individuals who are likely to transmit
the infection to others.

Diagnosis of HCV

To confirm a diagnosis of HCV, serologic testing is required.
Acute hepatitis C diagnosis requires evidence of seroconver-
sion based on a previous negative test followed by a positive
test or recent onset of acute hepatitis accompanied by a posi-
tive test. Most people do not present with symptoms of acute
HCYV, and most infections that are identified are chronic infec-
tions. There is no diagnostic test to determine acute versus
chronic infection; newly diagnosed patients are considered
to be chronically infected after 6 months of persistent infection
[10].

Previous screening strategies for HCV were based on the
identification of potentially stigmatizing risk factors such as a

@ Springer

history of injection drug use or unprotected sex with multiple
partners, which were seldom assessed by providers or
disclosed by patients. Because this strategy failed to identify
many patients who were chronically infected with HCV, the
CDC and the U.S. Preventive Services Task Force (USPSTF)
recommend expanded HCV serologic screening for all people
considered to be at significant risk as well as for members of
groups known to have high prevalence rates, such as people
born between 1945 and 1965 [11, 12].

HCV serologic screening of patients at high risk for infec-
tion is a grade B USPSTF recommendation, qualifying this
screening as a preventive service covered without copay under
the Affordable Care Act (ACA). Because people with HCV
infection are typically asymptomatic, expanding screening in
emergency departments and hospitals to include asymptomat-
ic people with an increased probability of having or develop-
ing HCV-related liver disease has been shown to be more
effective in identifying people with HCV compared with di-
agnostic testing based on symptoms [13].

Who should be screened for HCV? People with the follow-
ing risk factors should undergo HCV serologic screening at
least once [11, 12]:

+ Birth date between 1945 and 1965, regardless of other risk
factors

* Receipt of clotting factor concentrates produced before
1987

* Persistently abnormal alanine aminotransferase levels

» History of long-term hemodialysis treatment

* Receipt of blood, blood products, or an organ transplant
prior to July 1992 or receipt of blood from a donor who
later tested positive for HCV

Those in the following groups should undergo HCV sero-
logic screening routinely:

» People with HIV infection (all people with HIV should be
screened for HCV at least once and those at high risk
should be screened annually and after suspected exposure)
[14]

* Anyone who has ever used injection drugs (even once);
annual screening is recommended for people who contin-
ue to use illicit drugs, as well as their sex partners. More
frequent screening is recommended if recent exposure is
suspected [15]

* Health care, emergency medical, and public safety
workers after needlestick injury or mucosal exposure to
HCV-contaminated blood

*  Children born to mothers who test positive for HCV [11]

HCV screening is a two-step process. People recom-
mended for screening should first be tested using an
HCV antibody test. A positive antibody test indicates a



Curr Emerg Hosp Med Rep (2019) 7:53-58

55

history of exposure to HCV but cannot distinguish re-
solved from active infections. HCV antibodies can persist
for years following a naturally resolved infection or suc-
cessful antiviral therapy so further testing is required to
determine whether infection is active. Quantitative RNA
testing is the preferred test to confirm active HCV infec-
tion; this test can detect very low levels of virus in the
blood and the results can be used as a baseline viral load
prior to initiating treatment. Many laboratories now offer
a reflex RNA test which can be ordered at the same time
as the antibody test but is not completed if the antibody
test is negative. Results of the antibody and the RNA tests
should accompany all referrals to care upon discharge.

There are several genotypes of HCV, and identification of
genotype is important in the selection of the treatment agents
to be used. This test is typically done during the evaluation for
treatment rather than during an acute emergency or hospital
stay.

Evaluation of Liver Disease

Liver fibrosis evaluation in patients with chronic HCV is
important because liver disease is often asymptomatic and
the liver is responsible for critical functions such as filter-
ing blood, detoxifying chemicals, and metabolizing many
medications. Liver biopsy is no longer a primary tool in
assessing liver disease. Liver disease severity can be mea-
sured using noninvasive methods including liver-directed
physical exam; routine blood tests such as ALT, AST,
albumin, bilirubin, INR, and CBC with platelet count;
serum fibrosis marker panels; liver imaging such as ultra-
sound or CT scan; and transient elastography. As HCV-
related disease evaluation and treatment has expanded,
simple calculations derived from routine blood tests such
as serum AST-to-platelet ratio index (APRI) and fibrosis-
4 (FIB-4) offer lower cost and low threshold strategies to
screen patients for liver disease. FIB-4 is a calculation
ratio using age, AST, ALT, and platelet count values [16].

Clinical presentation of HCV is often unremarkable
and nonspecific to the liver. Since most patients with
chronic HCV infection are asymptomatic until they devel-
op advanced liver disease, it is important to maintain a
high level of clinical suspicion. Mild to moderate liver
damage may produce vague symptoms, such as fatigue,
over a period ranging from years to decades. HCV, how-
ever, may also have a number of extrahepatic manifesta-
tions, including cryoglobulinemia and a lymphoprolifera-
tive immune complex disorder that causes arthralgia, pur-
pura, glomerular disease, peripheral neuropathy, central
nervous system vasculitis, and reduced complement levels
[17-].

HCV Treatment Advances

The goal of HCV therapy is to achieve sustained viral re-
sponse (SVR), or viral clearance, which represents a cure for
HCV [18]. HCV treatments result in a SVR, or cure, for more
than 95% of patients who are treated with combination thera-
pies for 8—12 weeks, leading to reduction of the sequelae of
untreated chronic infection. These highly effective treatments
are underutilized for a number of reasons. Notably, many pa-
tients are unaware of their HCV status, patients and many
providers are unaware of new treatments, and the policies of
insurance companies and other payers often restrict access to
treatment because of the initial cost of the medications. The
cost of these medications has been reduced greatly due to
numerous treatment options resulting in market competition,
use of group purchasing and subscription models of manufac-
turer negotiation, and partnering with covered entities to ac-
cess 340B drug pricing.

Previously, interferon and ribavirin formed the backbone of
HCV therapies. These were very difficult to tolerate, with
many adverse effects and numerous contraindications. Since
2001—and until 2013—the standard of care for HCV was
pegylated interferon (peginterferon) injected weekly paired
with oral ribavirin. Both patients and providers were anxious
about initiating the 48-week therapy regimen because of its
considerable adverse effect profile and relatively low rate of
SVR of 41% or less for HCV genotype 1, the most common
genotype in the USA [19].

Since 2013, numerous very effective direct acting antivirals
(DAAs) have been approved by the FDA, from 3 different
classes of drugs (see Table 1). These 3 classes of drugs include
protease NS3/4A inhibitors, protease NS5A inhibitors, and
nucleotide/nucleoside and nonnucleoside polymerase NS5B
inhibitors, which are given as combinations of at least 2 dif-
ferent classes of drugs. Currently, there are ten therapies avail-
able in the USA, which generally cure as many as 97% of
patients with HCV. These are given as combinations of at least
2 different classes of DAAs, for 8—12 weeks, depending on
the HCV genotype, the combination medication given, and
whether this is initial therapy or treatment provided after an
initial treatment failure [20]. See Table 1 for a list of approved
DAAs, their composition, and indication.

Once SVR has been achieved and HCV is cured, liver
fibrosis can significantly improve or reverse and many pa-
tients experience improvements in the extrahepatic manifesta-
tions of HCV. The demand for liver transplantation has de-
creased significantly since the use of DAAs to treat HCV
infection [21]. Successful treatment also reduces the individ-
ual’s risk of developing liver cancer. However, the risk for
liver cancer in people who have had chronic HCV remains
elevated, especially among those with advanced fibrosis and
they should be screened for liver cancer by ultrasound twice
yearly [22].
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Table 1 Approved treatments for hepatitis C

Brand Generic name Manufacturer Indication

name

Daklinza Daclatasvir Bristol-Myers An NS5A replication complex inhibitor is indicated for use
Squibb with sofosbuvir for the treatment of patients with chronic
Company HCV genotype 3 infection. Sustained virologic response

(SVR) rates are reduced in HCV genotype 3—infected
patients with cirrhosis receiving this regimen. The
recommended dosage of daclatasvir is 60 mg, taken orally,
once daily in combination with sofosbuvir for 12 weeks.
Daclatasvir may be taken with or without food. The optimal
duration of daclatasvir and sofosbuvir for patients with
cirrhosis has not been established.

Epclusa  Sofosbuvir and velpatasvir Gilead Sciences A fixed-dose combination of sofosbuvir, an HCV nucleotide
analog NS5B polymerase inhibitor, and velpatasvir, an HCV
NS5A inhibitor, and is indicated for the treatment of adult
patients with chronic HCV genotypes 1, 2, 3,4, 5, or 6
infection - without cirrhosis or with compensated cirrhosis
or with decompensated cirrhosis for use in combination with
ribavirin

Harvoni  Ledipasvir and sofosbuvir Gilead Sciences A fixed-dose combination of ledipasvir, an HCV NS5A inhibitor,
and sofosbuvir, an HCV nucleotide analog NS5B polymerase
inhibitor, and is indicated for the treatment of chronic hepatitis
C genotype 1 infection in adults.

Mavyret  Glecaprevir and pibrentasvir AbbieVie Inc. A combination of glecaprevir, an NS3/4A protease inhibitor and
pibrentasvir, an NS5A inhibitor, indicated for the treatment of
adult patients with chronic HCV genotypes 1, 2, 3,4, 5, or 6
infection without cirrhosis or with compensated cirrhosis
(Child-Pugh A)

Indicated for the treatment of adult patients with HCV genotype

1 infection, who previously have been treated with a regimen
containing an HCV NSS5A inhibitor or an NS3/4A protease
inhibitor (PI), but not both

Olysio Simeprevir Janssen An NS3/4A inhibitor for the treatment of chronic hepatitis C
Pharmaceuticals ~ genotype 1 infection as a component of a combination
antiviral treatment regimen

Sovaldi  Sofosbuvir Gilead Sciences An NS5B inhibitor for the treatment of chronic hepatitis C
infection as a component of a combination antiviral
treatment regimen

Technivie Ombitasvir, paritaprevir, and ritonavir AbbVie Inc. A fixed-dose combination containing ombitasvir, an NS5A
inhibitor; paritaprevir, an NS3/4A protease inhibitor; and
ritonavir, a CYP3A inhibitor. The product is indicated in
combination with ribavirin for the treatment of patients with
genotype 4 chronic hepatitis C virus infection without cirrhosis.

Viekira Ombitasvir, paritaprevir, and ritonavir tablets AbbVie Inc. A combination of NS5A, NS3/4A, and NS5B inhibitors with
Pak co-packaged with dasabuvir tablets ritonavir, a CYP3A inhibitor used with or without ribavirin
for the treatment of patients with genotype 1 chronic hepatitis
C virus (HCV) infection including those with compensated
cirrhosis
Vosevi Sofosbuvir, velpatasvir, voxilaprevir Gilead A combination of sofosbuvir, an NS5B inhibitor, velpatasvir, an
NSS5A inhibitor, and voxilaprevir, an NS3/4A protease
inhibitor; treatment approved for patients who have been
previously treated with drugs that inhibit NS5A
Zepatier  Elbasvir, grazoprevir Merck Sharp A fixed-dose combination product containing elbasvir, an NSSA
Dohme inhibitor, and grazoprevir, an HCV NS3/4A protease inhibitor,
and is indicated with or without ribavirin for treatment of
chronic HCV genotypes 1 or 4 infection in adults

Adapted from “Approved Treatments for Hepatitis C” FDA updated 05/14/2018. Accessed on 27 Apr 2019 https://www.fda.gov/forpatients/illness/
hepatitisbc/ucm408658.htm.
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Importance of HCV Screening in Emergency
Departments

The emergency department is often the only site of ongoing
health care for persons at significant risk of HCV infection,
presenting a window of opportunity for identifying many with
HCYV who are completely unaware of their infection, and may
have significant liver fibrosis. Despite recommendations for
screening from CDC and USPSTF, implementation of HCV
screening is incomplete and nearly half of infected individuals
remain undiagnosed. Everyone with HCV infection should
receive treatment to cure the infection and prevent long-term
sequelae.

In many EDs, initial test results can be completed and given
to the patient while they are still in the ED. Once diagnosed,
referral for treatment of persons with HCV infection is essen-
tial. In 95-97% of cases, treatment will result in cure of HCV
infection, documented by SVR. Many patients are unaware of
the curative treatments for HCV or have never received a
referral to be treated with one of the new, more-effective ther-
apies. Treatment and cure of HCV infection not only result in
decreased risk of morbidity and mortality from liver disease
but also are essential to interrupt transmission of HCV in key
populations often seen in ED, including those with opioid use
disorder.

A recent modeling study found that one-time HCV testing
for all individuals > 18 years old would be cost-effective, lead
to improved clinical outcomes, and identify more people com-
pared with current screening recommendations [23e¢].

The unique opportunities to address HCV presented in EDs
were highlighted in a 2016 study at the Johns Hopkins ED.
The researchers implemented universal HCV testing for ev-
eryone 17 years and older during 2 months in 2013. Of the
nearly 5000 HCV tests performed, 13.8% were antibody pos-
itive and of those, 31% had undocumented HCV infections
[24e°].

Conclusions: Actions for Health System
Administrators, Leadership, and ED Providers

* Initiate a demonstration project in the ED to determine
prevalence of HCV among the patient population > 18
years old. This will provide key information to inform
future screening efforts.

» Expand screening of HCV to all patients admitted for
opioid use disorder. This will support the identification
of people who have the highest rates of new infection so
that they can receive counseling and referral to harm re-
duction services and linkage to care and treatment.
Treating people at risk also reduces ongoing transmission
of the virus and can support preventive public health ef-
forts to eliminate HCV.

* Identify community providers who treat HCV and ensure
linkage to care and consideration for treatment. Most peo-
ple who have recently acquired HCV do not have complex
liver disease so a referral to a hepatologist is not necessary
because of low toxicity of DAA medication.

» Refer patients identified with significant liver disease to a
specialist such as a hepatologist or gastroenterologist.
People with chronic HCV and severe liver diseases are
generally prioritized to receive treatment quickly and must
have close and ongoing follow-up for management of liv-
er disease. After cure of HCV infection, the risk of hepa-
tocellular carcinoma decreases but individuals remain at
increased risk and should be screened every 6 months.
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