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Abstract

Description—The Centers for Disease Control and Prevention (CDC) and a group of
governmental and private sector partners developed these evidence-based recommendations to
increase the proportion of hepatitis C virus (HCV)-infected persons who know their status and are
linked to appropriate care and treatment. The recommendations also address brief alcohol
screening, as alcohol accelerates progression of liver disease among HCV-infected individuals.
These recommendations augment CDC’s 1998 and 1999 recommendations based on risk and
medical indications and are not meant to replace those recommendations.

Methods—These recommendations are based on systematic reviews of evidence published from
1995 through February 2012 in MEDLINE, EMBASE, CINAHL, the Cochrane Central Register
of Controlled Trials, Sociological Abstracts, and Data-base of Abstracts of Reviews of Effects.
Selected studies included cross-sectional and cohort studies that addressed either prevalence of
hepatitis C in the United States or clinical outcomes (for example, hepatocellular carcinoma and
serious adverse events) among treated patients and systematic reviews of trials that assessed
effectiveness of brief screening interventions for alcohol consumption. The Grading of
Recommendations Assessment, Development, and Evaluation framework was used to assess
quality of the evidence.
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Recommendation 1—Adults born during 1945-1965 should receive 1-time testing for HCV
without prior ascertainment of HCV risk. (Grade: strong recommendation; moderate-quality
evidence).

Recommendation 2—All persons with identified HCV infection should receive a brief alcohol
screening and intervention as clinically indicated, followed by referral to appropriate care and
treatment services for HCV infection and related conditions (Grade: strong recommendation;
moderate-quality evidence).

The Centers for Disease Control and Prevention (CDC) estimates that 3.4 to 4.9 million
persons have ever been infected with hepatitis C virus (HCV) in the United States (1). All of
these persons develop HCV antibodies (anti-HCV), and approximately 75% develop a
chronic infection. This results in an estimated 2.7 to 3.9 million persons living with HCV
infection in the United States (1). Incidence of HCV increased markedly during the 1970s
and 1980s, reaching an average of 230 000 new infections each year throughout the 1980s
(2). Incidence declined rapidly in the 1990s because of effective screening of blood donors
starting in 1992 and reduced numbers of new infections among persons who inject drugs.
Incidence declined until 2006 and has since remained stable, with an estimated 17 000 new
infections in 2010 (2). Those who were infected in the remote past have been living with
HCV infection for 20 to 40 years and are at increased risk for HCV-related morbidity and
mortality.

Hepatitis C virus infection is the leading indication for liver transplantation (3—-6) and
accounts for more than 50% of incident hepatocellular carcinoma (HCC), (7) the fastest-
growing cause of cancer-related death in the United States (8). Annual HCV-associated
mortality in the United States increased over 50% from 1999 to 2007. Data from death
certificates show that HCV-associated deaths are now more frequent than deaths caused by
HIV (9). Modeling studies forecast substantial increases in morbidity and mortality among
HCV-infected persons as they enter into their third, fourth, and fifth decades of living with
infection (10, 11). The CDC estimates that without diagnosis and treatment 1.76 million
persons with HCV infection will develop cirrhosis during their lifetimes, over 400 000 will
develop HCC, and over 1 million will die from HCV-associated disease (10).

In 1998, the CDC issued recommendations for identifying HCV-infected persons (12).
Testing for HCV was recommended for persons most likely to be infected, including those
who had ever injected drugs, received clotting factor concentrates produced before 1987,
ever received long-term hemodialysis, had laboratory evidence of liver disease (persistently
elevated alanine aminotransferase levels), or received transfusions of blood or blood
components or organ transplants before July 1992. Screening also was recommended for
persons who had a recognized blood exposure (health care, emergency medical, and public
safety workers after sticks from needles or sharps or mucosal exposure, and children born to
HCV-infected mothers). In 1999, HCV testing was recommended for persons infected with
HIV (13).

The success of risk-based testing strategies has been limited. Depending on the level of risk
in the population and site-specific testing practices, an estimated 45% to 85% of U.S. adults
are chronically infected with HCV yet unaware of their condition (14-17). Testing for HCV
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sero-markers is suboptimal even among high-risk populations for whom routine testing is
recommended (18, 19). A sizeable percentage of these persons remain unaware of their
infection status (20).

Hepatitis C virus infection is typically asymptomatic until significant liver disease occurs, so
a primary care clinician would have few reasons to order diagnostic tests on the basis of
patient presentation. If all persons with a single elevated alanine aminotransferase level were
tested for HCV, approximately 50% of chronic cases would remain unidentified (21) and
20% to 30% of infected persons with persistently normal alanine aminotransferase levels
develop serious liver disease (22). In addition, many health care providers lack knowledge
about the prevalence, natural history, diagnostic tests, testing algorithms, and management of
HCV infection (18, 19, 23), and accuracy of patient recall of risk behaviors, including drug
use, decreases over time (24).

Because of the limited effectiveness of the current HCV testing recommendations alone in
identifying undiagnosed infections, the CDC considered a birth year-based HCV testing
strategy to increase the proportion of infected persons who know their HCV infection status:
1-time HCV testing of persons born during 1945-1965. These persons account for 76.5% of
all prevalence of those with HCV antibodies (25). Because alcohol accelerates progression
of liver disease in HCV-infected persons (26), the CDC also addressed brief alcohol
screening for those with HCV infection (27).

Target Population and Recommendation Focus

The target population was adults born or living in the United States. Efforts were focused on
identifying testing strategies that would increase the proportion of HCV-infected persons
who know their status. In particular, the CDC examined whether a testing strategy based on
year of birth would identify persons living with HCV infection who have not been identified
by risk-based testing. The CDC also considered 1) associations between achieving a
sustained virologic response (SVR) with treatment and clinical outcomes and 2) potential
effectiveness and benefits of offering brief alcohol interventions to HCV-infected persons.

Recommendation Development Process

A 35-member workgroup comprising persons within the CDC’s Division of Viral Hepatitis;
members of other federal agencies; representatives from local and state health departments
and from advocacy, community, and professional groups; clinicians; and methodologists
guided the development of the recommendations. Table 1 shows the questions that were
asked.

Two independent reviewers searched multiple data-bases to identify English-language
studies pertinent to the questions. For prevalence data, we selected cross-sectional and
cohort studies with data relevant to the United States that had been identified through
searches of the following databases between 1995 and May 2011: MEDLINE, EMBASE,
CINAHL, the Cochrane Central Register of Controlled Trials, Sociological Abstracts, and
the Database of Abstracts of Reviews of Effects. We searched the same databases through
February 2012 to identify studies that examined the association of HCC with HCV treatment
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among persons who achieved an SVR compared with those who did not. To identify
observational studies and controlled trials with data related to mortality, serious adverse
events, and quality of life (QOL) among treated HCV-infected persons, we conducted a
series of MEDLINE searches from database inception through July 2011. For evidence
related to effective alcohol screening and counseling interventions, we selected systematic
reviews or meta-analyses of trials that were identified in MEDLINE searches through July
2011.

The Grading of Recommendations Assessment, Development, and Evaluation (GRADE)
framework was used to develop these recommendations (28). Two investigators with
experience using this framework independently produced evidence tables and profiles for
each question. The criteria considered when determining the quality of the evidence were
risk of bias, imprecision, indirectness (for example, addressing a different population than
the one under consideration), inconsistency of results, publication bias, dose-response
effect, magnitude of the effect, and plausible confounders. The final quality of evidence for
the outcomes was categorized into 1 of 4 levels: very low, low, moderate, and high.

To determine the strength of the recommendations, the 9 workgroup members from the
Division of Viral Hepatitis and the external workgroup assessed the quality of evidence,
benefits and harms, values and preferences (of persons being targeted for testing), and
resource implications before arriving at a consensus on the recommendations. These
workgroup members have expertise in hepatitis C prevention, epidemiology, education and
training, and research and evaluation, as well as in the GRADE framework.
Recommendations can be categorized into strongly for or against the recommendation or
conditionally for or against the recommendation.

Comments and Modification

The draft recommendations went through a peer-review and public-comment process. For
peer review, 3 experts in the field of viral hepatitis, who had not been involved with the
recommendation development process, commented on the draft recommendation. The draft
recommendations were externally posted on the Federal Register Management System
(www.regulations.gov) for public comment from 22 May to 8 June 2012. Modifications
were made to the document on the basis of the comments received. Most comments
requested additional information on the mode of transmission and methodological frame-
work used to grade the evidence.

Guidelines and Rationale

Recommendation 1: The CDC recommends that adults born during 1945-1965 should
receive 1-time testing for HCV without prior ascertainment of HCV risk. (Grade: strong
recommendation; moderate-quality evidence).

Of 31 studies that addressed the prevalence of HCV infection in the United States, 3
involved nationally representative samples and provided evidence directly related to the
populations of comparison: persons born during 1945-1965 living in the United States and
the general population (1, 29, 30). These studies, as well as a recent CDC analysis of 1999 to
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2008 NHANES (National Health and Nutrition Examination Survey) data, found that the
proportion of persons born during 1945-1965 with HCV antibody was higher than that of
the general population. The NHANES analysis specifically found that that the anti-HCV
prevalence in the 1945-1965 birth cohort was 3.25%, which was substantially higher than
that among adults aged 20 years or older who were born outside of the birth cohort (0.80%)
(26).

Several studies examined treatment effectiveness and the relationship between achieving an
SVR with treatment and clinical outcomes. Of note, among persons with chronic HCV
infection, spontaneous viral clearance is highly unlikely and SVR can currently be achieved
only by an interferon-based treatment regimen. Newer direct-acting antiviral agents increase
the chance of SVR from an average of 41.3% for pegylated interferon and ribavirin therapy
to nearly 70% with triple therapy (pooled risk difference, 28% [95% ClI, 24% to 32%] [data
not shown]) (30-35).

One observational study (36) providing the highest-quality evidence available relevant to
HCV infection-related mortality among persons born during 1945-1965 found that
achieving SVR with treatment was associated with lower risk for all-cause mortality (pooled
unadjusted relative risk, 0.46 [CI, 0.41 to 0.51]). The study compared persons who
responded to therapy with those who did not. It did not address a screened population or an
untreated population. Differences in stage of liver disease between the groups had the
potential to bias findings. However, adjusted analysis for baseline prognostic factors,
including the presence of cirrhosis, showed a significant association between lower risk for
mortality and SVR in patients with genotype 1 (relative risk, 0.70 [CI, 0.59 to 0.83]); lower
risk for mortality associated with SVR also was observed among patients with genotypes 2
and 3.

We found 30 observational studies that examined the relationship between achieving SVR
with treatment and developing HCC. Our meta-analysis of these data found that achieving a
treatment-related SVR was associated with a reduction in the risk for HCC among persons at
all stages of liver disease (adjusted hazard ratio, 0.24 [CI, 0.18 to 0.31]), as well as among
those with advanced liver disease (adjusted hazard ratio, 0.23 [CI, 0.16 to 0.35]) (36). We
rated the certainty of these findings as moderate-quality evidence because of the large
magnitude of effect.

Studies report that many adverse events associated with HCV treatment can lead to
treatment discontinuation or other illnesses. Typical adverse events include infections,
anemia, rash, pruritus, disabling fatigue, fever, nausea, diarrhea, muscle aches, and mood
disorders that can rarely lead to suicides. More than 98% of patients undergoing treatment
have at least 1 adverse event; however, almost all adverse events resolve when therapy is
discontinued (35). Adding new direct-acting antiviral agents increases the risk for adverse
events which can lead to discontinuation of treatment (relative risk, 1.34 [Cl, 0.95 to 1.87]
[data not shown]) (30-35).

One previously published systematic review examined the effect of HCV testing and
treatment on patients” QOL (37). Based on the Short Form-36 vitality subscore, patients
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receiving testing and treatment had a mean QOL score that was 6.6 points higher than that of
patients in the control group, suggesting that those who received testing and treatment had a
higher QOL (Table 2).

A 1-time HCV test of persons born during 1945-1965 was found to be cost-effective at $35
700 per quality-adjusted life-year gained, similar to screening for colorectal cancer, breast
cancer, and cervical cancer (38). Average testing costs (including antibody testing, nucleic
acid testing for persons who are antibody-positive, and posttest counseling) were estimated
to be $54 per person, and treatment costs averaged $60 292 for genotype 1 and $12 080 for
genotypes 2 and 3 (38).

Recommendation 2: The CDC recommends that all persons identified with HCV infection
should receive a brief alcohol screening and intervention as clinically indicated, followed by
referral to appropriate care and treatment services for HCV infection and related conditions
(Grade: strong recommendation; moderate-quality evidence).

A meta-analysis of 22 randomized, controlled trials published in 2010 examined the effects
of a brief alcohol intervention versus no intervention on reduction of alcohol use (39).
Patients who had a brief intervention to reduce alcohol consumption had a mean reduction of
alcohol consumed per week of 38.42 g (Cl, 30.91 to 65.44 g) compared with those in the
control group. We rated this evidence moderate quality due to indirectness because the
studies did not specifically examine patients with HCV infection (Table 3).

Discussion

The CDC now recommends 1-time HCV testing for all persons born during 1945-1965 (27).
These recommendations augment the CDC’s 1998 and 1999 recommendations based on risk
and medical indications and are not meant to replace them. We judged that the benefits of
testing and treating persons with HCV infection are greater than the harms. Although certain
harms (that is, worry or anxiety while waiting for test results, insurability, liver biopsy
complications, and severe adverse events during treatment) can be detrimental to patients,
the benefits associated with diagnosis and effective treatment include SVR, which is
associated with significant reductions in HCC and all-cause mortality.

The CDC also recommends that all infected persons receive alcohol screening and
counseling as indicated. Brief alcohol screenings are effective in reducing alcohol use and
maintaining that reduction for 1 year or more. Because alcohol is known to accelerate
progression of HCV-associated liver disease (27), screening to evaluate the level of alcohol
consumption followed by counseling to reduce or cease alcohol use can avoid this
acceleration. Screening tools shown to be effective in eliciting history of alcohol use from
patients include the Alcohol Use Disorders Identification Test and are available from the
National Institute on Alcohol Abuse and Alcoholism (http://pubs.niaaa.nih.gov/publications/
Practitioner/CliniciansGuide2005/clinicians_guide.htm). The World Health Organization has
published intervention tools to help patients reduce alcohol use (www.who.int/
substance_abuse/activities/shi/en/index.html). Although the screening and intervention may
be uncomfortable or cause anxiety, the benefits of alcohol reduction for persons with HCV

Ann Intern Med. Author manuscript; available in PMC 2018 January 22.


http://pubs.niaaa.nih.gov/publications/Practitioner/CliniciansGuide2005/clinicians_guide.htm
http://pubs.niaaa.nih.gov/publications/Practitioner/CliniciansGuide2005/clinicians_guide.htm
http://www.who.int/substance_abuse/activities/sbi/en/index.html
http://www.who.int/substance_abuse/activities/sbi/en/index.html

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Smith et al.

Page 7

infection out-weigh those harms. Finally, the CDC recommends that all infected persons
receive medical care (for example, hepatitis A and B virus vaccinations as needed and
medical monitoring of disease progression), but detailed care and treatment
recommendations are beyond the scope of these guidelines. The patient and provider should
make treatment decisions considering such factors as disease stage, genotype, comorbid
conditions, and adverse events of therapy.

The U.S. Preventive Services Task Force (USPSTF) and the CDC both issue preventive
recommendations using evidence-based methods that include evaluating available data on a
topic and drawing conclusions on the basis of the strength of the evidence. However, several
differences exist between the organizations, including their affiliation, target audience, and
scope. Congress created the USPSTF in 1984 as an independent panel of clinical experts to
evaluate and make recommendations for preventive services to be delivered in the context of
primary care. The USPSTF is not a government agency—it makes recommendations that are
independent of the Department of Health and Human Services. The CDC is an operating
division of the Department of Health and Human Services and clears all preventive
recommendations with other Department of Health and Human Services agencies as
appropriate. The USPSTF focuses on the primary care setting and provider—patient
interactions and considers the harms and benefits (generally, reduced morbidity and
mortality) to the patient directly resulting from a given intervention. The CDC has a broader
public health focus that includes diverse settings outside of primary care and considers not
only the benefits and harms of an intervention but also the potential harms of an absence of
public health action and of future transmission of disease.

The USPSTF’s 2004 HCV screening recommendations and the CDC’s birth cohort
recommendation are not directly comparable; updated USPSTF recommendations are
expected within a year. In 2004, the USPSTF found insufficient evidence to recommend for
or against HCV screening among high-risk persons (for example, persons who have ever
injected drugs) and against routine testing for all asymptomatic adults (40). The CDC’s
recommendation for 1-time HCV testing is only for persons born during 1945-1965, not for
all adults. The CDC’s recommendation is, to a large degree, built on an intermediate
measure (SVR) and its strong association with reductions in HCC and all-cause mortality.

The USPSTF prefers data from randomized, controlled trials that begin with randomization
into screened and nonscreened groups and follow participants through to morbidity and
mortality, but these data are not available. Although these types of studies provide the most
conclusive evidence about the benefits and harms of a screening intervention, they also are
resource-intensive and require long periods of follow-up. The CDC based its HCV testing
recommendations on the prevalence in the target population, the many persons who are
unaware of their infection status, potential benefits of care and treatment, and projections of
increasing morbidity and mortality in the absence of an intervention.

Acknowledgments

The authors thank David Meyers, MD, Agency for Healthcare Research and Quality, for his editorial assistance.

Financial Support: Division of Viral Hepatitis at the CDC.

Ann Intern Med. Author manuscript; available in PMC 2018 January 22.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Smith et al.

References

1.

Page 8

Armstrong GL, Wasley A, Simard EP, McQuillan GM, Kuhnert WL, Alter MJ. The prevalence of
hepatitis C virus infection in the United States, 1999 through 2002. Ann Intern Med. 2006;
144:705-14. [PubMed: 16702586]

. Centers for Disease Control and Prevention. Viral Hepatitis Surveillance, United States 2010; 2012.

p. 1-71.Accessed at www.cdc.gov/hepatitis/Statistics/2010Surveillance/Commentary.htm on 10 July
2012

. Freeman RB Jr, Steffick DE, Guidinger MK, Farmer DG, Berg CL, Merion RM. Liver and intestine

transplantation in the United States, 1997-2006. Am J Transplant. 2008; 8:958-76. [PubMed:
18336699]

. Sanyal AJ. Governing Board the Public Policy, Clinical Practice, Manpower committees of the

AASLD. The Institute of Medicine report on viral hepatitis: a call to action. Hepatology. 2010;
51:727-8. [PubMed: 20198626]

. Veldzquez RF, Rodriguez M, Navascués CA, Linares A, Pérez R, Sotorrios NG, et al. Prospective

analysis of risk factors for hepatocellular carcinoma in patients with liver cirrhosis. Hepatology.
2003; 37:520-7. [PubMed: 12601348]

. Yang JD, Kim WR, Coelho R, Mettler TA, Benson JT, Sanderson SO, et al. Cirrhosis is present in

most patients with hepatitis B and hepatocellular carcinoma. Clin Gastroenterol Hepatol. 2011,
9:64-70. [PubMed: 20831903]

. El-Serag HB. Epidemiology of hepatocellular carcinoma in USA. Hepatol Res. 2007; 37(Suppl

2):588-94. [PubMed: 17877502]

. Eheman C, Henley SJ, Ballard-Barbash R, Jacobs EJ, Schymura MJ, Noone AM, et al. Annual

Report to the Nation on the status of cancer, 1975-2008, featuring cancers associated with excess
weight and lack of sufficient physical activity [Editorial]. Cancer. 2012; 118:2338-66. [PubMed:
22460733]

. Ly KN, Xing J, Klevens RM, Jiles RB, Ward JW, Holmberg SD. The increasing burden of mortality

from viral hepatitis in the United States between 1999 and 2007. Ann Intern Med. 2012; 156:271-8.
[PubMed: 22351712]

10. Rein DB, Wittenborn JS, Weinbaum CM, Sabin M, Smith BD, Lesesne SB. Forecasting the

morbidity and mortality associated with prevalent cases of pre-cirrhotic chronic hepatitis C in the
United States. Dig Liver Dis. 2011; 43:66—72. [PubMed: 20739252]

11. Davis GL, Alter MJ, El-Serag H, Poynard T, Jennings LW. Aging of hepatitis C virus (HCV)-

infected persons in the United States: a multiple cohort model of HCV prevalence and disease
progression. Gastroenterology. 2010; 138:513-21. 521.e1-6. [PubMed: 19861128]

12. Centers for Disease Control and Prevention. Recommendations for prevention and control of

hepatitis C virus (HCV) infection and HCV-related chronic disease. MMWR Recomm Rep. 1998;
47(RR-19):1-39.

13. 1999 USPHS/IDSA guidelines for the prevention of opportunistic infections in persons infected

with human immunodeficiency virus. U.S. Public Health Service (USPHS) and Infectious
Diseases Society of America (IDSA). MMWR Recomm Rep. 1999; 48(RR-10):1-59. 61-6.

14. Roblin DW, Smith BD, Weinbaum CM, Sabin ME. HCV screening practices and prevalence in an

MCO, 2000-2007. Am J Manag Care. 2011; 17:548-55. [PubMed: 21851142]

15. Southern WN, Drainoni ML, Smith BD, Christiansen CL, McKee D, Gifford AL, et al. Hepatitis C

testing practices and prevalence in a high-risk urban ambulatory care setting. J Viral Hepat. 2011;
18:474-81. [PubMed: 20497311]

16. Spradling PR, Rupp L, Moorman AC, Lu M, Teshale EH, Gordon SC, et al. the Chronic Hepatitis

Cohort Study (CHeCS) Investigators. Hepatitis B and C virus infection among 1.2 million persons
with access to care: factors associated with testing and infection prevalence. Clin Infect Dis. 2012;
55:1047-1055. [PubMed: 22875876]

17. Volk ML, Tocco R, Saini S, Lok AS. Public health impact of antiviral therapy for hepatitis C in the

United States. Hepatology. 2009; 50:1750-5. [PubMed: 19824079]

Ann Intern Med. Author manuscript; available in PMC 2018 January 22.


http://www.cdc.gov/hepatitis/Statistics/2010Surveillance/Commentary.htm

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Smith et al.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Page 9

Shehab TM, Sonnad S, Gebremariam A, Schoenfeld P. Knowledge of hepatitis C screening and
management by internal medicine residents: trends over 2 years. Am J Gastroenterol. 2002;
97:1216-22. [PubMed: 12014731]

Shehab TM, Sonnad SS, Jeffries M, Gunarathum N, Lok AS. Current practice patterns of primary
care physicians in the management of patients with hepatitis C. Hepatology. 1999; 30:794-800.
[PubMed: 10462388]

Hagan H, Campbell J, Thiede H, Strathdee S, Ouellet L, Kapadia F, et al. Self-reported hepatitis C
virus antibody status and risk behavior in young injectors. Public Health Rep. 2006; 121:710-9.
[PubMed: 17278406]

Smith, B., Patel, N., Beckett, G., Ward, J. Comparison of hepatitis C virus infection screening
strategies: elevated alanine aminotransferase levels versus birth cohort [Abstract]. Presented at The
Liver Meeting; San Francisco, California. 4-8 November 2011; Abstract 394

Zapata R. Clinical approach to the patient with chronic hepatitis C infection and normal
aminotransferases. Ann Hepatol. 2010; 9(Suppl):72-9. [PubMed: 20714000]

Ferrante JM, Winston DG, Chen PH, de la Torre AN. Family physicians’ knowledge and screening
of chronic hepatitis and liver cancer. Fam Med. 2008; 40:345-51. [PubMed: 18465284]

Napper LE, Fisher DG, Reynolds GL, Johnson ME. HIV risk behavior self-report reliability at
different recall periods. AIDS Behav. 2010; 14:152-61. [PubMed: 19475504]

Smith, BD., Patel, N., Beckett, GA., Jewett, A., Ward, JW. Hepatitis C virus antibody prevalence,
correlates and predictors among persons born from 1945 through 1965, United States, 1999-2008
[Abstract]. Presented at The Liver Meeting; San Francisco, California. 4-8 November 2011;
Abstract 241

Westin J, Lagging LM, Spak F, Aires N, Svensson E, Lindh M, et al. Moderate alcohol intake
increases fibrosis progression in untreated patients with hepatitis C virus infection. J Viral Hepat.
2002; 9:235-41. [PubMed: 12010513]

Centers for Disease Control and Prevention. Recommendations for the identification of chronic
hepatitis C virus infection among persons born during 1945-1965. MMWR Recomm Rep. 2012;
61(RR-4):1-32.

Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P, et al. GRADE Working
Group. GRADE: an emerging consensus on rating quality of evidence and strength of
recommendations. BMJ. 2008; 336:924-6. [PubMed: 18436948]

Alter MJ, Kruszon-Moran D, Nainan OV, McQuillan GM, Gao F, Moyer LA, et al. The prevalence
of hepatitis C virus infection in the United States, 1988 through 1994. N Engl J Med. 1999;
341:556-62. [PubMed: 10451460]

McQuillian GM, Kruszon-Moran D, Denniston MM, Hirsch R. Viral hepatitis. NCHS Data Brief.
2010:1-8.

Kwo PY, Lawitz EJ, McCone J, Schiff ER, Vierling JM, Pound D, et al. SPRINT-1 investigators.
Efficacy of boceprevir, an NS3 protease inhibitor, in combination with peginterferon alfa-2b and
ribavirin in treatment-naive patients with genotype 1 hepatitis C infection (SPRINT-1): an open-
label, randomised, multicentre phase 2 trial. Lancet. 2010; 376:705-16. [PubMed: 20692693]
Poordad F, McCone J Jr, Bacon BR, Bruno S, Manns MP, Sulkowski MS, et al. SPRINT-2
Investigators. Boceprevir for untreated chronic HCV genotype 1 infection. N Engl J Med. 2011,
364:1195-206. [PubMed: 21449783]

Hézode C, Forestier N, Dusheiko G, Ferenci P, Pol S, Goeser T, et al. PROVE2 Study Team.
Telaprevir and peginterferon with or without ribavirin for chronic HCV infection. N Engl J Med.
2009; 360:1839-50. [PubMed: 19403903]

McHutchison JG, Everson GT, Gordon SC, Jacobson IM, Sulkowski M, Kauffman R, et al.
PROVEL1 Study Team. Telaprevir with peginterferon and ribavirin for chronic HCV genotype 1
infection. N Engl J Med. 2009; 360:1827-38. [PubMed: 19403902]

Jacobson IM, McHutchison JG, Dusheiko G, Di Bisceglie AM, Reddy KR, Bzowej NH, et al.
ADVANCE Study Team. Telaprevir for previously untreated chronic hepatitis C virus infection. N
Engl J Med. 2011; 364:2405-16. [PubMed: 21696307]

Ann Intern Med. Author manuscript; available in PMC 2018 January 22.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Smith et al.

36.

37.

38.

39.

40.

41.

Page 10

Backus LI, Boothroyd DB, Phillips BR, Belperio P, Halloran J, Mole LA. A sustained virologic
response reduces risk of all-cause mortality in patients with hepatitis C. Clin Gastroenterol
Hepatol. 2011; 9:509-516.e1. [PubMed: 21397729]

Spiegel BM, Younossi ZM, Hays RD, Revicki D, Robbins S, Kanwal F. Impact of hepatitis C on
health related quality of life: a systematic review and quantitative assessment. Hepatology. 2005;
41:790-800. [PubMed: 15791608]

Rein DB, Smith BD, Wittenborn JS, Lesesne SB, Wagner LD, Roblin DW, et al. The cost-
effectiveness of birth-cohort screening for hepatitis C anti-body in U.S. primary care settings. Ann
Intern Med. 2012; 156:263-70. [PubMed: 22056542]

Kaner EF, Beyer F, Dickinson HO, Pienaar E, Campbell F, Schlesinger C, et al. Effectiveness of
brief alcohol interventions in primary care populations. Cochrane Database Syst Rev.
2007:CD004148. [PubMed: 17443541]

U.S. Preventive Services Task Force. Screening for hepatitis C virus infection in adults:
recommendation statement. Ann Intern Med. 2004; 140:462—-4. [PubMed: 15023712]

Cohen, J. Statistical Power Analysis for the Behavioral Sciences. 2. Mahwah, NJ: Lawrence
Erlbaum Associates; 1998.

Ann Intern Med. Author manuscript; available in PMC 2018 January 22.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Smith et al. Page 11

Table 1

Questions to Guide the Development of Recommendations

What is the effect of a testing strategy based on birth year vs. the standard of care (i.e., risk-based testing) for identification of HCV infection?
Should HCV testing (vs. no testing) be conducted among adults at average risk for infection who were born during 1945-1965?

Among persons tested for and identified with HCV infection, is treatment-related SVR (vs. treatment failure) associated with reduced liver-
related morbidity and all-cause mortality?

Should HCV testing followed by brief alcohol intervention (vs. no intervention) be carried out to reduce or stop drinking among HCV-infected
persons?

HCV = hepatitis C virus; SVR = sustained virologic response.
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