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Supplement: Guideline Development and Recommendation Ratings

Purpose of This Guideline

This guideline on testing for and diagnosis of chronic hepatitis C virus (HCV) infection was developed by the New York
State Department of Health AIDS Institute (NYSDOH Al) to guide primary care providers and other practitioners in New
York State in identifying individuals with chronic HCV infection for treatment. The guideline aims to achieve the following
goals:

¢ Increase compliance with the 2014 New York State public health law that requires that an HCV screening test be
offered to every individual born between 1945 and 1965 who receives healthcare services from a physician, physician
assistant, or nurse practitioner in a primary care or inpatient hospital setting.

e Promote universal HCV testing in adults (218 years old).
e Promote HCV testing in patients who are planning to get pregnant or are currently pregnant, for each pregnancy.
¢ Increase the number of people in New York State with chronic HCV who are diagnosed and referred for HCV treatment.

e Provide evidence-based clinical recommendations to support the goals of the New York State Hepatitis C Elimination
Plan (NY Cures Hep().

Rationale

HCV infection in the United States: First isolated in 1989, hepatitis C virus (HCV) is the most common chronic bloodborne
infection in the United States [Armstrong, et al. 2006; Chen and Morgan 2006]. Injection drug use is associated with the
highest risk of contracting HCV [Alter 1999]. HCV is also transmitted through infected blood or organs before 1992,
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infected blood products before 1987, perinatal exposure (also known as vertical transmission), sexual exposure, and
needlesticks or other blood exposures in healthcare settings [CDC 1998]. For more information, see the guideline section
Who to Test for HCV Infection > Risk Factors.

It has been estimated that between 2013 and 2016, approximately 4 million adults (1.7%) in the United States had
positive HCV antibody test results indicating past or current infection, and approximately 2.4 million adults (1.0%) had
positive HCV RNA test results indicating current infection [Hofmeister, et al. 2019]. HCV prevalence in the United States
varies widely and is influenced by the opioid epidemic and injection drug use [Liang and Ward 2018]. In a study performed
in 4 urban U.S. emergency departments (EDs) between 2015 and 2016, 1,315 participants (9.2%) had positive HCV
antibody test results; of those, 693 (62%) had positive HCV RNA test results [Galbraith, et al. 2020]. In a retrospective
cohort study from an ED serving Appalachia, 3,665 participants (10.5%) had positive HCV antibody test results; of those,
1,601 (50.3%) had positive HCV RNA test results [Moore, et al. 2021].

In the most recent report available, the U.S. Centers for Disease Control and Prevention reported 137,713 new cases of
chronic HCV infection nationwide in 2018, with 63.1% among males and 36.9% among females [Ryerson, et al. 2020].
People born between 1945 and 1965 accounted for 36.3% of newly reported chronic HCV cases in 2018; those born
between 1966 and 1980 accounted for 23.1%, and those born between 1981 and 1996 accounted for 36.5% [Ryerson, et
al. 2020]. These data demonstrate a decrease in the age of HCV cases reported from earlier peaks among people born
between 1945 and 1965. This decrease was also observed in New York State (excluding New York City) and in New York
City in 2020 [NYSDOH 2022; NYCDOHMH 2021]. See Table 1, below.

Table 1: Newly Diagnosed Cases of HCV in New York State and New York City [a]

New York State [NYSDOH 2022] [b] New York City [NYCDOHMH 2021]
e 154,804 cases reported from 2001 to 2020 e 174,399 cases reported from 2001 to 2020
e 2020 cases: 4,126 reported e 2020 cases: 2,995 reported
- 27% (1,105) of cases reported from the 1945 to - 32% (906) of cases reported from the 1945 to 1965
1965 birth cohort, with 70% male and 30% female birth cohort, with 556 (62%) in males and 337 (37%)
- 26% (1,078) of cases reported age <30 years, with in females (3 unknown)
58% in males and 42% in females - 13% (386) of cases reported age <30 years, with 229
(59%) in males, 150 (39%) in females, 2 (<1%) in
transgender individuals, and 5 (1%) unknown

Abbreviations: CDC, U.S. Centers for Disease Control and Prevention; HCV, hepatitis C virus.
Notes:

a. Cases meeting the CDC case definition for acute or chronic (New York State) or chronic (New York City) confirmed or probable
cases of HCV, including perinatal hepatitis C. There may be duplication of individuals both within and between the New York
State and City HCV surveillance systems, and the total cases reported in this table should not be interpreted as numbers of
unique individuals reported with HCV.

b. Excluding New York City.

HCV-related morbidity and mortality: Chronic HCV infection drives the development of hepatocellular carcinoma (HCC)
by inducing fibrosis and cirrhosis [El-Serag 2012]. Approximately 25% to 30% of people with untreated chronic HCV
infection will develop cirrhosis within 20 to 30 years, with progression occurring more quickly in men and among
individuals who use alcohol, acquire HCV infection after age 40, or have HIV/HCV coinfection [Klevens, et al. 2016;
Younossi, et al. 2015]. Among individuals with cirrhosis, >25% will develop end-stage liver disease or HCC, resulting in
death without a liver transplant [Klevens, et al. 2012].

Treatment with direct-acting antivirals (DAAs) is associated with reduced risk of HCC among individuals without cirrhosis
[Carrat, et al. 2019; Kanwal, et al. 2017]. However, 2 studies among individuals with cirrhosis or elevated FIB-4 who were
successfully treated for HCV with DAAs found that the risk of HCC did not regress after years of follow-up (means 2.9 and
5.4 years) and that cirrhosis was strongly associated with HCC risk [Kanwal, et al. 2020; loannou, et al. 2019]. In a study
among 1,717 participants in Texas, the most common risk factors for cirrhosis and HCC shifted from active viral hepatitis
to resolved or treated viral hepatitis and alcoholic and nonalcoholic fatty liver disease (NAFLD) [El-Serag, et al. 2020].
Significant racial and ethnic differences were observed in the distribution of risk factors, with a high prevalence of
metabolic syndrome and NAFLD in Hispanic individuals and a high prevalence of alcoholic liver disease and heavy alcohol
use in Black individuals [El-Serag, et al. 2020].
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Access to care: The availability of safe and effective oral DAAs has revolutionized HCV treatment and made cure possible
for many patients. However, treatment requires diagnosis and access to and engagement in care. NYS is actively seeking
to identify people with chronic HCV infection and link them to treatment before irreversible liver damage occurs and, on a
public health level, to eliminate HCV in the state (see New York State Hepatitis C Elimination). People with HCV infection
may face significant barriers to accessing care in clinical settings, including lack of health insurance, physical disability,
ongoing substance use, mental health disorders, and housing instability. Locating HCV screening sites in various
community-based organizations, such as syringe-exchange programs, sexually transmitted infection clinics, and local
health departments is integral to providing HCV screening, treatment, and education in diverse settings.

Who to Test for HCV Infection

M RECOMMENDATIONS

Routine Testing
¢ Clinicians should perform HCV screening at least once for all patients 218 years old who are not known to have HCV
infection. (A2)

¢ Clinicians should repeat HCV screening in all patients who are planning to get pregnant (A2) or are currently
pregnant (B3), and screening should be repeated with each pregnancy. (B3)

— See the NYSDOH Al guideline Treatment of Chronic Hepatitis C Virus Infection in Adults > HCV Testing and
Management in Pregnant Adults.

¢ Clinicians should perform repeat HCV testing based on individual exposure to the following risk factors, at least
once if risk exposure is episodic and annually if ongoing:

- Injection (A1) or intranasal (A2) drug use

- Hemodialysis (A1)

- HIV infection diagnosis (A1)

- Sex partner(s) with HCV infection (A2)

- Tattoo, piercing, or acupuncture obtained in a nonsterile setting (A2)
- Incarceration (A2)

- Unexplained liver disease or abnormal transaminase levels (A1)

¢ Clinicians should recommend repeat HCV testing at least annually to MSM and others who are not known to have
HCV infection and:

- Engage in receptive anal sex and other behaviors that may tear mucous membranes (A2)

- Have multiple sex partners (A2)

- Are taking PrEP to prevent HIV acquisition (A3)

- Are transgender women (B3)

- Engage in sex while using recreational mind-altering substances, particularly methamphetamine (A2)
- Have been diagnosed with another STI within the previous 12 months (A2)

Potential Exposure to HCV in an Occupational Setting: See the NYSDOH Al guideline PEP to Prevent HIV Infection >
Management of Potential Exposure to Hepatitis C Virus.

Abbreviations: HCV, hepatitis C virus; MSM, men who have sex with men; PrEP, pre-exposure prophylaxis; STI, sexually transmitted
infection.

HCV Screening

HCV testing should be performed at least once in all individuals 218 years old, regardless of risk factors [Schillie, et al.
2020; U.S. Preventive Services Task Force 2020]. In the United States, chronic infection with HCV is highly prevalent, but
approximately 50% of people with HCV may not be aware of their infection [CDC 2019; Hofmeister, et al. 2019; Kim, et al.
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2019]. Reliable testing to identify HCV and pharmacologic treatment to cure the disease are available, and universal
testing in individuals 218 years old was demonstrated to be cost-effective compared with cohort- and risk-based testing,
mainly by reducing cirrhosis- and liver-related mortality [Barocas, et al. 2018].

In addition to universal, one-time testing for adults, HCV testing should be performed in all patients who are planning to
get pregnant or are currently pregnant, with each pregnancy (see the NYSDOH Al guideline Treatment of Chronic Hepatitis
C Virus Infection in Adults > HCV Testing and Management in Pregnant Adults). HCV testing should also be performed in
patients reporting a potential exposure to HCV (see the NYSDOH Al guideline PEP to Prevent HIV Infection > Management
of Potential Exposure to Hepatitis C Virus).

Repeat HCV testing should be performed based on individual patient risk factors and how often risk factors are present
(see guideline section Risk Factors, below).

As part of HCV screening and diagnosis, a series of serologic and virologic tests are used, including laboratory-based
antibody tests, point-of-care rapid HCV antibody tests for initial screening, and laboratory-based HCV RNA tests for HCV
diagnosis (see guideline section HCV Testing Sequence and Diagnosis).

> NEW YORK STATE LAW

¢ Clinicians must offer an HCV screening test to every individual born between 1945 and 1965. If an individual accepts
the offer and the test is reactive, the clinician must offer the individual follow-up healthcare (including an HCV RNA
test) or refer the individual to a healthcare provider who can provide follow-up healthcare.

Risk Factors

Perinatal transmission: A 2011 meta-analysis estimated that the risk of perinatal (vertical) HCV infection among subjects
with HCV antibody-reactive and HCV RNA detectable test results without HIV was 5.8%; for those with HIV, it was 10.8%
[Arshad, et al. 2011]. Factors associated with an increased risk of perinatal transmission include HIV/HCV coinfection and
high maternal HCV viral load [Benova, et al. 2014; Arshad, et al. 2011].

Injection or intranasal drug use: Sharing injection drug use (IDU) equipment is an efficient method of transmitting HCV. In
the United States, a reduction in new HCV infections between 1992 and 2009 was attributed to expansions of syringe-
access programs, safer injection practices among people who inject drugs, and increased enrollment in drug treatment
programs [Klevens, et al. 2012]. However, HCV prevalence among individuals who inject drugs entering substance use
treatment in New York City (n = 1,535) was 67% (95% confidence interval, 66% to 70%) during the period from 2006 to
2013 and was not significantly different from that observed from 2000 to 2001 [Jordan, et al. 2015].

The demographics of IDU include many young people living in suburban and rural regions [Klevens, et al. 2012].
Adolescents and young adults may advance to IDU after first becoming addicted to prescription oral opioids [Liang and
Ward 2018; Mateu-Gelabert, et al. 2015]. Reports from several states (including New York State) underscore the
importance of awareness of HCV risk among adolescents and young adults and of offering HCV screening to this
population [Zibbell, et al. 2015; CDC 2012; CDC(a) 2011; CDC(b) 2011; Pollini, et al. 2011; CDC 2008].

Among noninjecting drug users, sharing oral and nasal drug use equipment has been associated with an increased risk of
HCV infection [Macias, et al. 2008; Neaigus, et al. 2007; Koblin, et al. 2003]. In addition, blood and HCV RNA have been
confirmed in the nasal secretions and drug-sniffing paraphernalia of intranasal drug users with HCV infection [Aaron, et al.
2008]. In a systematic review of 28 studies on the prevalence of HCV in noninjecting drug users who smoked, sniffed, or
snorted heroin, powder or crack cocaine or methamphetamine, investigators found HCV prevalence rates ranging from
2.3% to 35.3% [Stern, et al. 2008; Scheinmann, et al. 2007].

Sexual transmission: Because many people with HCV have a history of drug use, estimation of sexual transmission is a
challenge [Tohme and Holmberg 2010]. Sexual transmission of HCV among monogamous heterosexual couples is
infrequent. The estimated maximum prevalence of HCV infection among sex partners of individuals with chronic HCV
infection was only 1.2%, and the maximum incidence of HCV transmission through sexual contact was 0.07% per year or
approximately 1 per 190,000 sexual contacts [Terrault, et al. 2013]. Sexual transmission risk increases with multiple
partners, STI diagnosis, HIV diagnosis, and exposure to blood [Tohme and Holmberg 2010]. Several reports have
demonstrated isolated outbreaks of sexual HCV transmission among MSM with HIV who engage in receptive anal
intercourse [Wandeler, et al. 2012; CDC(b) 2011; Urbanus, et al. 2009; van de Laar, et al. 2009]. In a report from New York
City on sexual transmission among MSM with HIV and no previous history of IDU, new HCV infections were highly
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correlated with engaging in receptive anal intercourse, engaging in sex while using methamphetamine, or participating in
group sex [CDC(b) 2011].

PrEP: Individuals may have higher than average rates of baseline risk and ongoing risk of HCV acquisition with ongoing
IDU and condomless sexual behavior. In a 2020 study of 350 men taking PrEP, 4.2% tested positive for HCV infection. Risk
factors associated with HCV infection were engaging in receptive condomless anal sex with casual partners, having an anal
STI, IDU, and sharing straws when snorting drugs [Hoornenborg, et al. 2020; Hoornenborg, et al. 2017]. Another study
representing 304 person-years of PrEP use reported an annual incidence rate of 0.7 per 100 patient-years among
individuals who were initially not infected with HCV and did not report IDU [Volk, et al. 2015]. A report evaluated 14 MSM
without HIV taking PrEP who were diagnosed with HCV infection from 2013 to 2018. Most participants were
asymptomatic for HCV, and most reported increases in sexual and drug use behaviors that put them at increased risk of
exposure to HCV and bacterial STlIs. These findings underline the need for consistent HCV screening and expanded
prevention messages among MSM taking PrEP [Price, et al. 2019].

Transgender women: In 1 study of 571 transgender women in New York City, rates of HCV infection varied from 3.6%
among White transgender women to 15.7% among Hispanic transgender women [Nuttbrock and Hwahng 2017]. Using
data collected from the U.S. Centers for Disease Control and Prevention's National HIV Behavioral Surveillance survey and
respondent-driven sampling, investigators identified 201 transgender women in San Francisco, California, between June
2019 and February 2020. Of these, 48 were HCV seropositive, and 6.0% were HCV RNA-positive [Hernandez, et al. 2021].
Older age and history of IDU were identified as risk factors for HCV infection. However, HCV and other STl screening rates
among transgender women remain low. In a retrospective, multisite study of gender-identity clinics in New York City, only
27% of participants were screened for HCV at baseline [Mangla, et al. 2017].

History of incarceration: Incarcerated populations are a significant but declining portion of the HCV epidemic in the
United States [Alvarez, et al. 2014; Varan, et al. 2014; Larney, et al. 2013]. A study from 2009 to 2013 at 2 maximum-
security prisons in New York State estimated an HCV prevalence of 10.1%; IDU, having a partner who injected drugs, and
HIV diagnosis were most strongly associated with HCV infection [Alvarez, et al. 2014].

Exposure to blood in a healthcare setting: The average incidence of anti-HCV seroconversion after unintentional
needlesticks or sharps exposures from a source with HCV infection is 1.8% [CDC 1998]. Healthcare-related transmission of
HCV is documented infrequently in the United States [Tomkins, et al. 2012; Henderson 2003]. In 2014, 1% of reported
acute HCV cases that included information on exposure type were considered to be occupationally acquired [CDC(b)
2017].

Hemodialysis: In the United States between 2014 and 2015, 36 cases of acute HCV infection in 19 different hemodialysis
clinics in 8 states were reported [CDC 2016]. The CDC and the National Kidney Foundation recommend HCV antibody
screening for patients receiving chronic hemodialysis at admission, followed by screening every 6 months thereafter
[KDIGO 2018; CDC(a) 2017; CDC 2016].

Receipt of blood transfusion or organ transplant before 1992 or clotting factor concentrates from human plasma before
1987: Donor screening for HCV infection and inactivation procedures for pooled plasma and plasma derivative products
have virtually eliminated the risk of HCV transmission through blood products in the United States [CDC 1998; Watson, et
al. 1992].

Tattoos, piercings, or acupuncture obtained in nonsterile settings: Tattoos or piercings obtained in nonsterile settings,
and especially those obtained during incarceration, have been associated with HCV infection, even after controlling for
IDU and transfusion before 1992 [Carney, et al. 2013; Tohme and Holmberg 2012]. Low levels of HCV RNA have been
detected on acupuncture needles from individuals known to have HCV infection [Lemos, et al. 2014], although
acupuncture has not been established as a confirmed route of transmission.

HIV infection: HCV infection is common among individuals with HIV because the routes of acquisition are similar. For
decades, IDU has been recognized as the main risk factor for HIV/HCV coinfection, but an increasing number of sexually
transmitted HCV infections have been documented in MSM with HIV [Breskin, et al. 2015; Fierer and Factor 2015; Hagan,
et al. 2015]. In a study among MSM with HIV in Europe, Australia, and Canada, HCV incidence significantly increased from
1990 to 2006 [van de Laar, et al. 2009]. Analyses of data from the Multicenter AIDS Cohort Study in the United States and
a cohort of MSM with HIV in San Diego, California, demonstrated a similar rise in HCV incidence among MSM [Witt, et al.
2013]. In a New York City study of 54,488 MSM diagnosed with HIV between 2000 and 2015 who did not use injection
drugs, 2,762 (5.1%) were diagnosed with HCV after being diagnosed with HIV [Gabai, et al. 2020; Chaillon, et al. 2019].

In MSM with HIV, sexual acts that may tear mucous membranes, sex while using methamphetamines, and having other
STls have been associated with HCV infection [Fierer and Factor 2015; Hagan, et al. 2015].

HCV GUIDELINE COMMITTEE JANUARY 12, 2023 6


file://homer/hiv%20guidelines/Clinical%20Guidelines/All%20Guidelines/Hepatitis%20Care/HCV%20Screening%20Testing%20and%20Diagnosis%20in%20Adults/Online%20publication/www.hivguidelines.org

CLINICAL
NYSDOH AIDS INTITUTE GUIDELINE: HCV SCREENING, TESTING, AND DIAGNOSIS IN ADULTS x GUIDELINES
www.hivguidelines.org PROGRAM

Unexplained liver disease or abnormal transaminase levels: In a study among patients seen by primary care providers,
alanine transaminase levels of 50 to 100 IU/L were associated with HCV prevalence 10-fold higher than in the general
population, whereas hepatitis B virus prevalence was not increased [Helsper, et al. 2012].

HCV Testing Sequence and Diagnosis

M RECOMMENDATIONS

HCV Antibody Testing

¢ Clinicians should perform HCV screening using either a laboratory-based HCV antibody test or a point-of-care rapid
antibody test. (A1)

HCV RNA Testing
o Ifthe HCV antibody test result is positive, clinicians should perform an HCV RNA test. (A1) Some laboratories
perform reflex testing and automatically test for HCV RNA after a positive HCV antibody result.

o Ifthe HCV antibody test result is negative and acute HCV infection is suspected, clinicians should perform an HCV
RNA test. (A1)

¢ In patients with a history of a positive HCV antibody test result, clinicians should perform an HCV RNA test (not an
HCV antibody test) for screening. (A1)

Testing After Known HCV Exposure

o After a known HCV exposure, which generally occurs in an occupational setting, clinicians should perform a baseline
HCV antibody test, and if positive, an HCV RNA test and liver function tests, including a liver enzyme test. (A2)

Acute HCV

¢ Clinicians should suspect acute HCV infection if a patient has detectable HCV RNA in the absence of a positive
antibody test or a documented negative HCV antibody test result within the previous 6 months and a newly positive
HCV antibody test result. (A3)

o Clinicians should perform laboratory screening for HIV, HAV, and HBV infections in all patients with possible acute
HCV infection, given the similar risk factors for acquisition. (A3)

¢ Clinicians should repeat HCV antibody and RNA tests 24 weeks after exposure to assess for spontaneous HCV
clearance or chronic HCV infection; earlier testing may be indicated for patients at increased risk of transmitting HCV
to others. (A3)

Chronic HCV

o If HCV RNA is detected after a positive HCV antibody test result, the patient has confirmed chronic HCV infection and
clinicians should evaluate for treatment. (A2)

Abbreviations: HAV, hepatitis A virus; HBV, hepatitis B virus; HCV, hepatitis C virus.

> NEW YORK STATE LAW

¢ Clinicians must report all suspected or confirmed cases of HCV infection, specifying acute or chronic, to the local
health department of the area where the individual resides, in full compliance with New York State laws and
regulations (see NYSDOH Communicable Disease Reporting).

HCV Antibody Testing

HCV antibody testing is the first step in identifying whether a patient has been exposed to the virus [CDC 2013]. For more
information, see U.S. Centers for Disease Control and Prevention Testing Recommendations for Hepatitis C Virus
Infection.
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HCV antibody testing performed by laboratories uses enzyme immunoassay (EIA) or chemiluminescent immunoassay (CIA
or CMIA). Currently available FDA-approved HCV immunoassays have a sensitivity of approximately 99% even when used
in low-prevalence populations [Abdel-Hamid, et al. 2002; Colin, et al. 2001; Gretch 1997; Lee, et al. 1995].

Reflex testing is an automatic HCV RNA test of the same specimen performed after a positive HCV antibody test. This
testing provides confirmation or exclusion of active infection with a single laboratory test order, eliminating the need for
the patient to return for follow-up testing and expediting linkage to care for those who have HCV (see Table 2:
Interpretation of HCV Test Results, below). Knowledge of the laboratory's HCV reflex testing procedures is necessary,
including the availability of reflex testing and, if available, whether it is performed automatically or must be requested.
Information on the availability of HCV antibody screening with reflex to HCV RNA analysis should be available in the
laboratory’s test menu along with any special specimen collection instructions for reflex testing (i.e., 2 separate blood
tubes). If reflex testing is not available, confirmatory HCV RNA testing should be performed as soon as possible after a
reactive HCV antibody test result is received.

A rapid, point-of-care HCV antibody screening test is also available; this test can be performed with a finger-stick blood
sample and produce results within 20 to 40 minutes. The sensitivity and specificity of this test is equivalent to traditional
EIA tests [Lee, et al. 2010]. The NYSDOH Hepatitis C Screening Program and others use this simple and convenient testing
method outside of traditional healthcare settings in drug treatment centers, syringe-exchange programs, and other
community-based locations. The short testing process means the test can be performed and the result given while the
patient is still present. If the patient is HCV antibody positive, a follow-up appointment for confirmatory HCV RNA testing
can be made or, in some locations, dried blood spot (DBS) testing can be offered (see guideline section HCV RNA Testing,
below).

If the HCV antibody test is negative, the immunocompetent patient does not have chronic HCV infection; ongoing
individual risk factors will determine the need for future screening and the need for ongoing education about risk-
reduction strategies. However, a false-negative antibody test result may occur in patients who may have been exposed to
the virus within the previous 6 months and may be experiencing acute HCV infection (see the guideline section Acute HCV
Infection, below) [Nastouli, et al. 2009]. HCV RNA is usually detectable within days to 2 weeks after exposure
[Maheshwari and Thuluvath 2010; Wang, et al. 2002], whereas it may take 2 to 6 months for HCV antibodies to be
detectable (“window period;” for a graphic description of the window period, please see the Association of Public Health
Laboratories Interpretation of Hepatitis C Virus Test Results: Guidance for Laboratories). False-negative antibody test
results may also occur in patients who are immunocompromised because of advanced HIV infection, use of
immunosuppressive therapy, long-term hemodialysis, or other conditions [Larouche, et al. 2012; Thomson, et al. 2009]. In
these patients, confirmatory HCV RNA testing should be performed.

If the HCV antibody test is positive, confirmatory HCV RNA testing should be performed [Moorman, et al. 2017; Freiman,
et al. 2016]. It is important to inform patients that a reactive HCV antibody test result does not confirm active HCV
infection.

HCV RNA Testing

U.S. Food and Drug Administration (FDA)-approved HCV RNA tests are available at many laboratories and should be the
primary choice for HCV RNA testing whenever possible. All FDA-approved HCV RNA tests are ultrasensitive, with a lower
limit of detection ranging from 3.4 to 15 IU/mL. Additionally, several are approved to provide both a qualitative
(diagnostic) and quantitative (viral load monitoring) result. These tests can identify the presence of virus as early as 2
weeks post-exposure, rather than the 8 to 24 weeks needed for HCV antibodies to develop [Kamili, et al. 2012]; see FDA:
Hepatitis C. All of the FDA-approved HCV RNA tests can be performed on serum or plasma samples. This offers some
flexibility regarding specimen collection, but the requirement for venipuncture can be challenging in some individuals and
settings and may create a barrier to obtaining confirmation of active HCV infection.

DBS analysis to detect and measure HCV RNA has been used to facilitate HCV diagnosis and management outside of the
United States, primarily in rural or resource-limited sites where it may be difficult to transport serum samples that require
an intact cold chain [Parr, et al. 2018; Lange, et al. 2017; Greenman, et al. 2015]. Although fingerstick blood collection
may be a desirable alternative to venipuncture for some patients who wish to avoid phlebotomy, there are no FDA-
approved HCV RNA tests for DBS or any fingerstick-collected blood specimen. Therefore, use of DBS for HCV RNA testing is
limited. Importantly, use of DBS specimens reduces the sensitivity of HCV RNA testing. The lower limit of detection is
typically 1 to 2 logs higher for DBS methods than for standard HCV RNA tests that use serum or plasma. This reduced
sensitivity could negatively affect HCV RNA detection during the early stage of infection when HCV viral load can fluctuate
widely. Although a positive HCV RNA result on a DBS sample confirms active infection, some ambiguity may remain if the
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result is negative. If a DBS sample produces a negative HCV RNA result and the care provider remains concerned about
the presence of active HCV infection, a standard HCV RNA test should be obtained.

The New York State Department of Health Wadsworth Center Laboratory has developed a DBS method for qualitative
HCV RNA diagnostic testing (i.e., to confirm active infection); it is not validated for quantitative HCV RNA testing (i.e., viral
load for treatment monitoring). The limit of detection of the Wadsworth Center Laboratory DBS HCV RNA test is 250
IU/mL (compare to ~4 IU/mL for serum and plasma). This DBS method is intended for patients participating in HCV rapid
testing programs for whom venipuncture is not an option, and fingerstick collection is the most feasible way to obtain
HCV RNA testing and confirm active HCV infection. HCV rapid testing providers in New York State that need DBS HCV RNA
testing for their patients may be able to access this testing from the Wadsworth Center Laboratory (see Hepatitis C Dried
Blood Spot Testing in NYS).

If HCV RNA is not detected after a positive antibody test, then 1) the patient had previous exposure to HCV but has
cleared the virus and does not have active HCV infection, or 2) the result of the HCV antibody test was falsely reactive. In
these patients, ongoing HCV screening should occur based on individual risk factors. Because the presence of HCV
antibodies can be lifelong, detection of current HCV infection in patients with positive HCV antibody test results requires
HCV RNA testing. Repeat HCV antibody testing is not useful in patients with previously reactive antibody tests.

If HCV RNA is detected after a positive HCV antibody test result, the patient has confirmed HCV infection and should be
evaluated for treatment of chronic or acute HCV infection. It is important to advise all patients with HCV viremia that they
may be infectious and should take precautions to avoid transmitting HCV to others.

-> KEY POINTS

e The presence of HCV antibodies alone may not indicate active HCV infection.

¢ In patients with a history of a reactive HCV antibody test result, subsequent screening requires an HCV RNA test, not
an HCV antibody test, to detect infection.

e HCV antibodies do not prevent future HCV infections; prevention measures are needed for individuals with ongoing
risk factors.

Table 2: Interpretation of HCV Test Results [a]

Anti-HCV HCV RNA Interpretation Response
Positive Detected Acute or chronic HCV infection Evaluate for treatment.
Positive Not detected ¢ Resolution of HCV by spontaneous or | « Perform HCV RNA testing based on
treatment-related clearance, or risk factors.
e HCV infection during period of e Repeat HCV RNA testing if acute
intermittent viremia, or exposure is known or suspected.
¢ False-positive antibody screening
result
Negative Detected e Early acute HCV infection, or ¢ Evaluate for treatment if patient has
e Chronic HCV infection in risk factors.
immunosuppressed patients o Repeat testing if patient has no risk
factors or exposure and a false-
positive result is suspected.
Negative Unknown Presumed absence of HCV infection if Perform HCV antibody testing based on
the HCV RNA testing was not risk factors.
performed or the status is unknown

Abbreviation: HCV, hepatitis C virus.
Note:

a. Adapted from [CDC 2013]. For more information about interpreting HCV test results, see the Association of Public Health
Laboratories Interpretation of Hepatitis C Virus Test Results: Guidance for Laboratories.
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Acute HCV Infection

The acute phase is considered the first 6 months of HCV infection. Approximately 65% to 75% of individuals with acute
HCV infection are asymptomatic [Marcellin 1999]. When symptoms are present, they last a few weeks to months after
exposure and may range from clinical hepatitis with jaundice, choluria (tea-colored urine), steatorrhea, and abdominal
pain to vague, nonspecific symptoms, such as fatigue, anorexia, low-grade fever, myalgias, arthralgia, mood disturbances,
and nausea or vomiting [Loomba, et al. 2011; Gerlach, et al. 2003; Marcellin 1999]. As a result, in the absence of a clearly
defined risk factor for transmission, acute HCV infection is rarely diagnosed. During acute HCV infection, serum
aminotransferase levels vary and may be normal or up to 20 times the upper limit of normal [Maheshwari, et al. 2008].

An estimated 20% to 45% of individuals with HCV infection will clear the virus spontaneously, generally within 12 to 16
weeks [Kamal 2008]. Approximately 11% of those who remain viremic 6 months after infection will eventually experience
spontaneous clearance [Seeff 1997]. Predictors of spontaneous clearance include female sex, age <40 years, 1L28B CC
genotype (highest incidence in East and South Asian and European individuals, lowest in Black individuals), symptomatic
infection (jaundice), and a competent immune system (no immunosuppressive therapy or uncontrolled HIV) [Grebely, et
al. 2014]. Because both aminotransferases and HCV viral load may fluctuate during the acute phase, durable spontaneous
clearance, if it occurs, is not expected until 24 weeks after inoculation or exposure. Following spontaneous clearance,
patients will remain antibody positive.

-> KEY POINTS

¢ The timing of HCV treatment is determined with respect to the likelihood of spontaneous clearance and patient or
care provider concerns regarding risk of transmission.

o Patient education should include the following information:

— If patients have acute HCV infection, they may be infectious and should take precautions to avoid transmitting
HCV to others.

- HCV infection may clear spontaneously (i.e., without treatment).

- Treatment options are available if HCV infection is established.

Given the excellent response rates with current direct-acting antiviral (DAA) therapy, there is no clear advantage to
treating HCV infection in the acute phase [Naggie, et al. 2017]. It is reasonable to wait a minimum of 24 weeks to repeat
HCV RNA and antibody tests to assess for spontaneous clearance or confirm infection. In some circumstances, clinicians
and their patients may decide to initiate therapy sooner; however, if patients have an increased risk of transmitting HCV,
are men with HIV who have sex with men, or use injection drugs, a minimum of 12 to 16 weeks is needed to assess for
spontaneous clearance before initiation of therapy. Other factors influencing decisions to initiate early treatment may be
lack of access to healthcare, concerns for delay due to family planning, and known cirrhosis or preexisting liver disease.
The recommended DAA regimens used in these situations are the same as those indicated for chronic HCV therapy.

It is important to educate patients with potential acute HCV infection about the possibility of spontaneous clearance, the
need to avoid or minimize hepatotoxic drugs (including alcohol), and the need to take precautions to prevent HCV
transmission to others (see patient education information at NYSDOH Al Hepatitis C Educational Materials).
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All Recommendations

M ALL RECOMMENDATIONS: HEPATITIS C VIRUS SCREENING, TESTING, AND DIAGNOSIS IN ADULTS

Routine Testing
¢ Clinicians should perform HCV screening at least once for all patients 218 years old who are not known to have HCV
infection. (A2)

¢ Clinicians should repeat HCV screening in all patients who are planning to get pregnant (A2) or are currently
pregnant (B3), and screening should be repeated with each pregnancy. (B3)

— See the NYSDOH Al guideline Treatment of Chronic Hepatitis C Virus Infection in Adults > HCV Testing and
Management in Pregnant Adults.

¢ Clinicians should perform repeat HCV testing based on individual exposure to the following risk factors, at least
once if risk exposure is episodic and annually if ongoing:

- Injection (A1) or intranasal (A2) drug use

- Hemodialysis (A1)

— HIV infection diagnosis (A1)

- Sex partner(s) with HCV infection (A2)

- Tattoo, piercing, or acupuncture obtained in a nonsterile setting (A2)
- Incarceration (A2)

- Unexplained liver disease or abnormal transaminase levels (A1)

¢ Clinicians should recommend repeat HCV testing at least annually to MSM and others who are not known to have
HCV infection and:

Engage in receptive anal sex and other behaviors that may tear mucous membranes (A2)

Have multiple sex partners (A2)

Are taking PrEP to prevent HIV acquisition (A3)

Are transgender women (B3)

Engage in sex while using recreational mind-altering substances, particularly methamphetamine (A2)

Have been diagnosed with another STI within the previous 12 months (A2)

Potential Exposure to HCV in an Occupational Setting: See the NYSDOH Al guideline PEP to Prevent HIV Infection >
Management of Potential Exposure to Hepatitis C Virus.

HCV Antibody Testing

¢ Clinicians should perform HCV screening using either a laboratory-based HCV antibody test or a point-of-care rapid
antibody test. (A1)

HCV RNA Testing
o Ifthe HCV antibody test result is positive, clinicians should perform an HCV RNA test. (A1) Some laboratories
perform reflex testing and automatically test for HCV RNA after a positive HCV antibody result.

o If the HCV antibody test result is negative and acute HCV infection is suspected, clinicians should perform an HCV
RNA test. (A1)

« In patients with a history of a positive HCV antibody test result, clinicians should perform an HCV RNA test (not an
HCV antibody test) for screening. (A1)

Testing After Known HCV Exposure

o After a known HCV exposure, which generally occurs in an occupational setting, clinicians should perform a baseline
HCV antibody test, and if positive, an HCV RNA test and liver function tests, including a liver enzyme test. (A2)
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M ALL RECOMMENDATIONS: HEPATITIS C VIRUS SCREENING, TESTING, AND DIAGNOSIS IN ADULTS

Acute HCV

¢ Clinicians should suspect acute HCV infection if a patient has detectable HCV RNA in the absence of a positive
antibody test or a documented negative HCV antibody test result within the previous 6 months and a newly positive
HCV antibody test result. (A3)

o Clinicians should perform laboratory screening for HIV, HAV, and HBV infections in all patients with possible acute
HCV infection, given the similar risk factors for acquisition. (A3)

¢ Clinicians should repeat HCV antibody and RNA tests 24 weeks after exposure to assess for spontaneous HCV
clearance or chronic HCV infection; earlier testing may be indicated for patients at increased risk of transmitting HCV
to others. (A3)

Chronic HCV

o If HCV RNA is detected after a positive HCV antibody test result, the patient has confirmed chronic HCV infection and
clinicians should evaluate for treatment. (A2)

Abbreviations: HAV, hepatitis A virus; HBV, hepatitis B virus; HCV, hepatitis C virus; MSM, men who have sex with men; PrEP, pre-
exposure prophylaxis; STI, sexually transmitted infection.
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updates and will invite full committee review as indicated.

Table S2: Recommendation Ratings and Definitions

Strength Quality of Evidence

A: Strong 1
B. Moderate

Based on published results of at least 1 randomized clinical trial with clinical outcomes or
validated laboratory endpoints.

C: Optional *

Based on either a self-evident conclusion; conclusive, published, in vitro data; or well-
established practice that cannot be tested because ethics would preclude a clinical trial.

Based on published results of at least 1 well-designed, nonrandomized clinical trial or
observational cohort study with long-term clinical outcomes.

21’

Extrapolated from published results of well-designed studies (including nonrandomized
clinical trials) conducted in populations other than those specifically addressed by a
recommendation. The source(s) of the extrapolated evidence and the rationale for the
extrapolation are provided in the guideline text. One example would be results of studies
conducted predominantly in a subpopulation (e.g., one gender) that the committee
determines to be generalizable to the population under consideration in the guideline.

Based on committee expert opinion, with rationale provided in the guideline text.
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