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C hronic hepatitis C is a blood-borne virus affect-
ing approximately 4 million Americans. After 
exposure to the hepatitis C virus (HCV), about 

20% of people spontaneously clear the virus within the 
first 6 months of exposure, and the remaining 80% develop 
chronic HCV.1 Chronic HCV contributes significantly to 
the rising incidence of cirrhosis and hepatocellular carcino-
ma (HCC) in the United States.2-6 The cost of care increases 
with the severity of liver disease and chronic HCV-relat-
ed cirrhosis is now the most common indication for liver 
transplantation in adults.7,8 

The diagnosis of chronic HCV is a 2-step process. Step 
1 is initial HCV antibody (HCVab) testing (Figure 1). If the 
HCVab test is positive, Step 2 is an additional test to deter-
mine if viral RNA is present in the blood;9,10 it is required to 
establish or refute the diagnosis of chronic HCV. A positive 
HCVab test and a positive RNA test indicate the presence of 
chronic HCV, whereas a positive HCVab result and a nega-
tive RNA result indicate that the exposed person has either 
spontaneously cleared the virus or has achieved a sustained 
virologic response from treatment.

Individuals who have a positive HCVab but have never 
completed viral testing cannot be classified as chronic or not 
because there is no virologic evidence to establish the diag-
nosis. The chronic HCV status of these patients remains 
unknown until viral RNA testing is complete. These individ-
uals represent an important care gap in the management of 
HCV because their undetermined status can lead to missed 
opportunities for appropriate HCV-related care, such as al-
cohol cessation counseling, screening for HCC for those at 
risk, and/or timely receipt of potentially curative therapies.11 

Several recent investigations have highlighted this issue 
and indicated that a significant proportion of their study 
populations fell into this care gap.12-15 Additionally, recent 
recommendations to broaden HCV testing beyond a risk-
based model to include all patients in the birth cohort of 

Evaluating a Hepatitis C  Quality Gap:  
Missed Opportunities for HCV-Related Care 

Yang Liu, MD; Renee H. Lawrence, PhD; Yngve Falck-Ytter, MD; Brook Watts, MD;  

and Amy A. Hirsch, PharmD

ABSTRACT

Objectives
Diagnosis of chronic hepatitis C virus (HCV) is a 2-step process 
involving hepatitis C antibody (HCVab) testing followed by viral 
ribonucleic acid (RNA) testing. The HCV status of those with 
a positive HCVab without viral testing cannot be determined. 
This study sought to describe the HCV-related care provided to 
patients in this care gap.

Study Design
Retrospective cohort study of active patients with a positive 
HCVab test who did not complete viral testing.  

Methods
Electronic medical records (EMRs) were reviewed to determine 
if each subject’s first positive HCVab result was acknowledged 
by a provider. For results acknowledged, we described provider 
actions in response to the result. When providers performed 
specific clinical actions within 1 year of the positive HCVab test, 
we captured the type of action taken. When the unsubstantiated 
diagnosis was documented in the EMR, we determined if the 
diagnosis was mentioned by subsequent providers. 

Results
Positive HCVab results were not acknowledged in 31% of sub-
jects. In 35%, providers added chronic HCV to the problem list in 
the EMR, resulting in a higher likelihood of subsequent providers 
mentioning the diagnosis in their EMR documentation. In 143 
subjects whose providers recommended HCV-related clinical 
actions within 1 year of the positive result, 45% were educated 
about HCV and 42% had their liver enzymes monitored. 

Conclusions
With more widespread testing anticipated and more effective 
treatments available, health systems should ensure the HCV di-
agnostic process results in the delivery of an accurate and timely 
HCV diagnosis, to reduce the risk of harm to patients. 
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1945-1965 would translate to an additional 20 million 
people being candidates for HCV testing.16-18 Given this 
volume and the need to reduce HCV-related morbidity, it 
is important to gain a better understanding of why RNA 
testing is not completed and what the consequences of 
this care gap are to patients. 

To determine this, we conducted a retrospective cohort 
study of all active patients at our institution who had at 
least 1 positive HCVab test but who did not complete 
viral RNA testing to address the following questions: 1) 
What actions were and were not taken by medical provid-
ers after a positive HCV antibody result?, and 2) What 
were the downstream effects of documentation of a HCV 
diagnosis in the absence of viral testing?

METHODS
Study Design and Participants

Our cohort included all active patients who had at 
least 1 positive HCVab result between January 1, 1991, 
and January 1, 2010, but no subsequent history of com-
pleting HCV viral RNA testing at the Louis Stokes 
Cleveland Veterans Affairs Medical Center (LSC-
VAMC), its 13 associated community-based outpatient 
clinics, or any other Veterans Affairs (VA) facility. Ac-
tive patients were defined as any patient with a medi-
cation refill or patient encounter (including test result/
vital sign) within 730 days of the date of the data query. 
The start and end dates were selected because 1) the 
availability of EMRs became more widespread in the 
VA system around the beginning of 1991, and 2) in early 
2010, our facility implemented the VA national direc-
tive calling for HCV Reflex Testing at all VA facilities. 
This directive was designed to prevent additional pa-
tients from failing to complete viral testing in a timely 
manner, and calls for an additional blood sample to be 
collected when the screening antibody test is drawn.19 If 
the antibody test is positive, the second blood sample is 
to be used for viral testing, circumventing the need for 

another blood draw to complete this 
step. Thus, these dates were chosen 
to provide the highest likelihood of 
ascertaining the outcomes of interest 
while also capturing the majority of 
cases. 

Our locally created Hepatitis C 
Population Management Application 
was used to identify subjects for this 
investigation. This application cap-
tures and stores data from the VA Re-

gion 3 Data Warehouse and has been previously validated 
through an iterative development process. A query of this 
application was conducted on May 20, 2011, and identi-
fied 419 subjects. 

Medical records of all subjects were systematically re-
viewed by a single co-investigator over a 5-month period 
to evaluate the outcomes of interest. Weekly meetings 
between this co-investigator and the senior investigator 
were held to ensure consistency and accuracy in the ad-
judication of outcomes. This investigation was reviewed 
and approved by the Institutional Review Board at LSC-
VAMC. Given the retrospective nature, obtaining in-
formed consent was not required. 

During 1999, our facility underwent transitions in med-
ical record system configurations, resulting in uncertain-
ties about completeness of transfer of progress notes prior 
to December 31, 1999. These uncertainties became appar-
ent during our review of the 78 subjects (18.6%) who had 
HCVab testing prior to this date. Twenty-nine of the 78 
subjects had only mental health encounter progress notes 
available for review while the remaining subjects had both 
mental health and medical provider progress notes for re-
view. As a result, we could not determine with absolute 
certainty if all progress notes did transfer or if some pa-
tients had only mental healthcare during that time period. 
This uncertainty may limit our ability to evaluate out-
comes determined by review of provider progress notes; 
however, since fewer than 10% of our total subjects were 
potentially affected and because other outcomes could still 
be evaluated, these patients were not excluded from the 
investigation.

Subject Demographics and Clinical Characteristics
We collected the following demographic information 

on all subjects: age at date of data query, gender, race, and 
presence of current or previous alcohol abuse (by Inter-
national Classification of Diseases, Ninth Revision, Clinical 
Modification code 350.0x) in the EMR. We collected the 
number of subjects with a most recent serum albumin 

Take-Away Points
Given expanded hepatitis C virus (HCV) screening recommendations, management of 
positive screening results needs optimization to ensure that tested patients can benefit 
from recent treatment advances.

n    For patients with a positive HCV antibody and no viral RNA testing, 31% of the anti-
body results were not acknowledged by any provider, including the ordering provider. 

n    HCV care was performed in the absence of viral testing, leading to unnecessary 
treatments or stigma in those without chronic HCV.

n    An unsubstantiated diagnosis of chronic HCV in a patient’s electronic medical re-
cord’s problem list leads to a large percentage of providers referencing this diagnosis.
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notes after the date of the first positive HCVab test. We 
classified an HCVab test as “acknowledged” if, at any 
point in time after the date of the positive result, a pro-
vider did one of the following: 1) mentioned viral RNA 
testing in their progress note, although the testing was 
never completed, or 2) completed other types of manage-
ment, which included “documentation actions” and/or 
“clinical actions.” 

“Documentation actions” were defined as provider 
documentation of chronic HCV in the subject’s EMR, ei-
ther by recording chronic HCV in a subsequent progress 
note, or by entering the diagnosis of “Chronic Hepatitis 
C” into the subject’s problem list at any time after the 
positive HCVab result. 

“Clinical actions” were defined as any mention of an 
HCV-related medical recommendation in any subsequent 
progress note after the positive HCVab test. To character-
ize the recommendations that occurred in response to the 
positive HCVab we captured HCV-related medical recom-
mendations made within the 12 months after the positive 
HCVab test result. These included: 1) documentation of 
HCV education provided during a medical encounter, 2) 
documentation of provider request for HCV genotype 
testing, 3) recommendation for or administration of a 
Hepatitis A and/or B vaccine, 4) documentation of alco-
hol reduction counseling, 5) request for an alpha-fetopro-
tein test or imaging of the liver, 6) a referral to the HCV 
clinic, or 7) serial monitoring liver function tests (LFTs). 

value <3.5 g/dL, platelet count <150 X 103 /µL, alanine 
aminotransferase (ALT) >45 U/L, and aspartate ami-
notransferase (AST) >36 U/L.  The value immediately 
preceding the query date (May 20, 2011) was chosen to 
provide a snapshot of the current health of this cohort. 
We also calculated the total number of consecutive years 
that each subject had received healthcare from our VA fa-
cility. The time span between the first test result, vital sign, 
or patient encounter ever and the date of the data query 
was used to calculate this parameter. These variables were 
able to be collected for all subjects as its determination 
was not dependent on review of provider documentation 
in progress notes (Table 1).

 
Positive Hepatitis C Antibody Test Characteristics

For each subject, we identified the first positive HCV-
ab test result, then conducted a detailed review of entries 
to the subject’s EMR made after the date of this first posi-
tive HCVab test. For each subject’s first positive HCVab 
test, we determined which healthcare service (eg, inpa-
tient medicine, psychiatry service, etc) ordered the test. 
The number of subsequent HCVab tests per subject was 
also captured. 

Provider Management of Positive HCVab  
Screening Results

 To determine if the positive HCVab test was acknowl-
edged by a healthcare provider, we reviewed all progress 

n  Figure 1. The Hepatitis C Diagnostic Process
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Downstream Effects of Documentation of  
Chronic Hepatitis C 

When a positive HCVab test result was acknowl-
edged and the acknowledging provider performed docu-
mentation actions, we evaluated if any future medical 
providers referenced the unsubstantiated diagnosis of 

chronic HCV through their own 
EMR documentation. 

Statistical Analysis
Descriptive statistics were used 

to summarize subject demograph-
ics, clinical characteristics, positive 
HCVab test result characteristics, 
and clinical actions taken after posi-
tive HCVab test results. Chi-square 
tests of association were used to as-
sess categorical variables. 

RESULTS
Demographics for the 419 subjects 

identified by the query are listed in 
Table 1. The mean age of subjects 
was 59.6 years at the date of the 
query and 97% (n = 407) of subjects 
were male. Almost 40% (n = 163) of 
subjects had either a current or past 
history of alcohol abuse. Subjects re-
ceived care at our VA for a mean of 
8.1 (SD ± 3.0) years. 

Positive Hepatitis C Antibody Test 
Characteristics 

Of the 419 subjects included in 
the data analysis, 57% (n = 239) of 
the first positive HCVab tests were 
ordered by providers located in VA 
outpatient primary care settings and 
32% (n = 133) were ordered by provid-
ers in mental health rehabilitation 
programs (Table 2). Mental health re-
habilitation programs included inpa-
tient and outpatient substance abuse 
treatment, gambling rehabilitation, 
or domiciliary programs. Sixty-nine 
percent (n = 288) of subjects had their 
HCVab test acknowledged by a medi-
cal provider (Table 2) leaving 31% of 
subjects’ results never acknowledged. 

Forty-one percent of subjects (n = 171) had more than 
1 positive HCVab test result in their medical record, and 
the number of positive tests ranged from 1 to 15 (Table 2). 
Subjects who had their first positive HCVab test ordered 
by a mental health provider were significantly more likely 
to have 3 or more positive antibody draws than those 

n Table 1. Subject Demographics and Selected Clinical Characteristics

Subject Demographics n = 419

Current age in years, mean (SD) 59.6 (8.4)

Male gender, n (%) 407 (97)

Race, n (%)

Black 198 (47)

    White 186 (44)

    Native Hawaiian/Pacific Islander 4 (1)

    Hispanic 1 (0.2)

    Other 30 (7)

Prevalence of current or previous alcohol abuse, n (%) 163 (39)

Clinical Characteristics

    Most recent albumin <3.5 g/dL, n (%) 72 (17)

    Most recent platelet count <150 103/µL, n (%) 54 (13)

    Most recent ALT >45 U/L, n (%) 140 (33)

    Most recent AST >36 U/L, n (%) 177 (42)

    Number of years receiving care at LSCVAMC, mean (SD) 8.1 (3.0)

ALT indicates alanine aminotransferase; AST, aspartate aminotransferase, LSCVAMC, Louis 
Stokes Cleveland Veterans Affairs Medical Center.

n Table 2. Positive Hepatitis C Antibody Test Result Characteristics

Number of positive HCVab tests in absence of viral RNA testing n = 419

HCVab ordering service, n (%)

  Outpatient primary care 239 (57)

  Mental health rehabilitation programs 133 (32)

  Surgical service or medical subspecialty 26 (6) 

  Inpatient medical service 12 (3)

  Psychiatry service 9 (2) 

Subjects with 1 positive HCVab test result, n (%) 248 (59)

Subjects with 2 positive HCVab test results, n (%) 91 (22)

Subjects with ≥ 3 positive HCVab test results, n (%) 80 (19)

Median number of positive HCVab test results per subject,  
median (range) 

1.8 (+/-1.52)

Subjects with positive HCVab test result acknowledged, n (%) 288 (69)

HCVab indicates hepatitis C antibody; RNA, ribonucleic acid. 
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whose test was ordered by a non-mental health provider 
(40.6% vs 9.4%, P < .001). 

Provider Management of Positive HCVab  
Screening Results

Of the 419 subjects evaluated, 31% (n = 131) of sub-
jects had an initial positive HCVab test result that was 
never acknowledged by any medical provider. Figure 2 
illustrates the types of provider actions completed in the 
69% of subjects (n = 288) for whom a medical provider 
acknowledged the positive HCVab test result. While in 
9% (25 of 288) of these subjects, a provider mentioned the 
need for viral RNA testing, it was ultimately not complet-
ed. In 25% (72 of 288) of subjects, the provider performed 
only “documentation actions” by documenting an un-
substantiated diagnosis of chronic HCV in the progress 
note or adding it to the EMR problem list. 

In 14 of the 288 subjects (5%), provider actions were 
difficult to adjudicate and could not be categorized as ei-
ther documentation or clinical actions; they were placed 
into an “other” category (Figure 2). Subjects included in 
the “other” category were those in which it appeared the 
provider misinterpreted the positive HCVab result as a 
positive result for Hepatitis A or B. 

In the absence of an established diagnosis of chronic 
HCV, in 61% (177 of 288) of subjects to whom the posi-
tive HCVab was acknowledged, a provider performed 
some type of chronic HCV-related medical recommen-
dation with or without documenting chronic HCV in 
the subject’s medical record. For those (143 of 177) who 

had any type of clinical recommendation performed 
within 12 months of the positive HCVab test result, we 
captured the type of recommendation that was made or 
performed.  In subjects with clinical recommendations 
within 1 year, almost half (64 of 143) received education 
by the acknowledging provider regarding chronic HCV. 
Serial monitoring of LFTs was recommended to 42% of 
subjects (60 of 143). The need for hepatitis A or B vac-
cinations was mentioned in a progress note for 25% of 
these 143 subjects, with 18 subjects receiving at least 1 
dose, and 5 completing the entire vaccination series. A 
referral was placed to the HCV clinic for 24% of subjects 
(35 of 143), and alcohol counseling was documented in 
the EMR for 22% (32 of 143) of subjects. No acknowledg-
ing providers ordered a HCV genotype test despite hav-
ing the ability to do so.

Effects of Documentation of Chronic Hepatitis C 
In the era of the EMR, we investigated the down-

stream effects of documenting chronic HCV in the prob-
lem list for subjects without an established chronic HCV 
diagnosis. In 35% of subjects (146 of 419), providers re-
sponded to a positive HCVab test result by entering 
chronic HCV into the patient problem list in the EMR. 
We found that in 86% of these subjects (126 of 146), fu-
ture medical providers referenced this unsubstantiated 
diagnosis in their own EMR documentation. This was 
significant compared with subjects whose acknowledg-
ing provider did not add the chronic HCV diagnosis to 
the problem list (P <.001). 

n  Figure 2. Methods of Provider Knowledge of Positive HCVab Result (n = 288)
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DISCUSSION

With the increasing burden of chronic HCV-related 
morbidity, national attention is being directed toward sys-
tematic testing of those born between 1945 and 1965.16,17 
Amidst this push for more widespread HCV testing, 
healthcare systems need to be aware of potential testing 
pitfalls to prevent patients from falling into the care gap 
described in this investigation. Our investigation has 
identified opportunities for improvement surrounding the 
process of establishing the diagnosis of chronic HCV, and 
we offer some potential healthcare system approaches to 
addressing these. 

In our study, 31% of positive HCVab test results went 
unacknowledged by a medical provider, representing the 
largest missed opportunity for interventions such as risk-
behavior modification and engagement in HCV care. 
The potential reasons for not acknowledging a positive 
HCVab test are multifactorial: a provider who orders the 
lab may forget to check the results, for instance, or in the 
setting of a teaching institution like ours, a trainee rotat-
ing through clinical settings who orders the test may not 
be the provider who sees the patient in follow-up when 
the results are available. While we were unable to deter-
mine exactly why these test results appeared to go unac-
knowledged, these data provide evidence of the realities 
of clinical practice and the ease by which actual care can 
deviate from ideal care. 

In about two-thirds of subjects, despite the absence of 
viral RNA testing, providers documented the presence of 
chronic HCV or completed some type of clinical action 
that is only necessary if chronic HCV is present; this sug-
gests confusion in the diagnostic criteria. For this subset 
of patients, a diagnosis of chronic HCV without confir-
matory viral testing meant potentially unnecessary tests, 

vaccinations, and clinical interventions, which always 
come with risks. It can be argued that these clinical ac-
tions were unnecessary, as some of these subjects likely 
did not have chronic HCV. (However, given the natural 
history of HCV, many—perhaps close to 80%—probably 
did, and for them, the interventions could be described as 
indicated.) Another risk that should not be discounted is 
the unnecessary stigma placed on patients who were given 
an unsubstantiated diagnosis.

 Since the completion of this investigation, we have 
directed educational efforts to our providers in an at-
tempt to correct misinformation and provide updated 
information on the HCV diagnostic process, the need 
for HCV clinic referral, and basic HCV management 
principles. Our investigation found that patients seen 
in mental health clinics were more likely to have mul-
tiple repeat HCV antibody tests completed after the ini-
tial positive test, suggesting confusion in the diagnostic 
process. As many of our mental health clinics promote 
screening, our first series of educational sessions was di-
rected toward providers working within mental health 
settings. Going forward we will continue to include men-
tal health providers in ongoing educational efforts, since 
they are an important connection for patients with and 
at risk for HCV who may not be currently engaged in 
HCV care. 

In the 86% of cases in which an unsubstantiated diag-
nosis of chronic HCV was added to the EMR problem 
list, future medical providers referenced the diagnosis in 
their documentation. Once a diagnosis is entered into an 
EMR problem list, clinicians viewing the list in the future 
may perceive little need to validate the diagnosis and or-
der the needed viral RNA testing, perpetuating this care 
gap. With increasing reliance on the EMR, the problem 
list is often shared across providers within healthcare 

n Table 3. Clinical Actions Occurring Within 1 Year of Positive HCVab Result (n = 143)

na (%)

Patient education on chronic hepatitis C documented in provider progress note 64 (45)

Provider mention of monitoring liver function tests 60 (42)

Recommendation for or administration of hepatitis A or B vaccine 37 (26)

Hepatitis C clinic referral made 35 (24)

Provider documentation of alcohol reduction counseling 32 (22)

Subjects receiving at least 1 dose of hepatitis A or B vaccine 18 (13)

Provider request for imaging exam of liver or alpha-fetoprotein test 7 (5)

Subjects completing hepatitis A or B vaccine series  5 (3)

aSubjects often had more than 1 clinical action taken or recommended; therefore, the total n for the clinical actions in aggregate is greater than 143. 
HCVab indicates hepatitis C antibody.
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systems and the implications for such “false-positives” 
can lead to unnecessary stigma and/or medical inter-
ventions. While we believe our educational efforts will 
improve this problem locally, ultimately global efforts to-
ward standardization of how problem lists are developed 
are needed.

This investigation has some limitations. As a single 
center study, our findings may be unique to our facility; 
however, these data are consistent with the findings of 
others.12,15,20 Given the retrospective nature of this inves-
tigation, it was difficult to draw conclusions about pro-
viders’ intentions, so these findings were subject to the 
interpretation of the research team. For example, in the 
absence of viral testing, the documentation of chronic 
HCV in the EMR after a positive HCVab result seems to 
suggest provider confusion about the diagnostic criteria 
for chronic HCV; however, we are unable to determine 
this with certainty. Also, because a small percentage of 
subjects may have been missing EMR progress notes, our 
data may potentially overestimate the number of subjects 
who did not have their test results acknowledged and un-
derestimate the clinical actions that were recommended 
by providers. 

Despite these limitations, our study demonstrates 
several important issues relevant to this HCV care gap. 
System improvements to close this quality gap will help 
maximize the effectiveness of more widespread screen-
ing, allowing patients to follow a more ideal care path. 
At our facility in 2008, we added the ability for patients 
to complete viral testing at our satellite clinic labora-
tories, which significantly increased the number of pa-
tients who were able to complete viral testing in a timely 
manner. After local implementation of reflex testing, we 
were able to demonstrate another significant increase 
in the completion of timely viral testing in those newly 
screened for HCV (unpublished observation). These lo-
cal results are mirrored by national VA data. In 2011, 
95% of veterans who were tested for HCV also com-
pleted viral testing, illustrating the effectiveness of the 
VA Reflex Testing directive.21 Expanding patient access 
to needed viral testing and the implementation of reflex 
testing are 2 successful approaches that can be leveraged 
at other non-VA facilities. 

Considering the expanding pipeline of highly effec-
tive, better tolerated HCV treatments, efforts to identify 
and engage patients in HCV care are vital at this time. 
Health systems need to address failures surrounding the 
process of establishing the diagnosis of chronic HCV 
within their settings. Doing so is the first step toward 
taking advantage of the many opportunities that exist to 

improve HCV care, thereby reducing the morbidity and 
mortality associated with this disease. 

Author Affiliations: Case Western Reserve University, School of Med-
icine, Cleveland, OH (YL, YF-Y, BW, AAH); Department of Medicine, 
Louis Stokes Cleveland Veterans Affairs Medical Center, Cleveland, OH 
(RHL, YF-Y, BW); Pharmacy Service, Louis Stokes Cleveland Veterans 
Affairs Medical Center, Cleveland, OH (AAH); University Hospitals, 
Case Medical Center, Cleveland, OH (YF-Y); Geriatric Research Educa-
tion and Clinical Centers, Louis Stokes Cleveland Veterans Affairs Med-
ical Center, Cleveland, OH (YF-Y, BW, AAH).

Source of Funding: This work was funded by a VA Office of Public 
Health Field-Based Quality Improvement Collaborations to Improve 
Chronic Hepatitis C Care Grant (Principal investigator [PI]: AAH) and a 
VA System Redesign Improvement Capability Grant (PI: BW). 

Author Disclosures: The authors report no relationship or financial 
interest with any entity that would pose a conflict of interest with the 
subject matter of this article.

Authorship Information: Concept and design (YL, RHL, BW, AAH); 
acquisition of data (YL, BW, AAH); analysis and interpretation of data 
(YL, RHL, BW, AAH); drafting of the manuscript (YL, RHL, AAH); 
critical revision of the manuscript for important intellectual content (YL, 
RHL, BW, AAH); statistical analysis (YL, RHL, AAH); provision of study 
materials or patients (YL, AAH); obtaining funding (YL, AAH); admin-
istrative, technical, or logistic support (YL, AAH); and supervision (YL, 
RHL, AAH).

Address correspondence to: Amy A. Hirsch, PharmD, HIV/Hepatitis 
Clinical Pharmacy Specialist, Louis Stokes Cleveland VA Medical Cen-
ter, Pharmacy Service, 10701 East Blvd, Cleveland, OH 44106. E-mail: 
amy.hirsch@va.gov.

REFERENCES
1. Villano SA, Viahov D, Nelson KE, Cohn S, Thomas DL. Persistence of 
viremia and the importance of long-term follow-up after acute hepati-
tis C infection. Hepatology. 1999;29(3):908-914.
2. 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(1):66-72.
3. Davis GL, Albright JE, Cook SF, Rosenberg DM. Projecting future 
complications of chronic hepatitis C in the United States. Liver Transpl. 
2003;9(4):331-338.
4. Deuffic-Burban S, Poynard T, Sulkowski MS, Wong JB. Estimating 
the future health burden of chronic hepatitis C and human immunode-
ficiency virus infections in the United States. J Viral Hepat. 2007; 14(2): 
107-115.
5. Wise M, Bialek S, Finelli L, Bell BP, Sorvillo F. Changing trends in 
hepatitis C-related mortality in the United States, 1995-2004. Hepatol-
ogy. 2008;47(4):1128-1135.
6. Thomas DL, Seeff LB. Natural history of hepatitis C. Clin Liver Dis. 
2005;9(3):383-398,vi.
7. Gordon SC, Pockros PJ, Terrault NA, et al. Impact of disease severity 
on healthcare costs in patients with chronic hepatitis C (CHC) virus 
infection. Hepatology. 2012;56(5):1651-1660.
8. Verna EC, Brown RS Jr. Hepatitis C virus and liver transplantation. 
Clin Liver Dis. 2006;10(4):919-940.
9. Ghany MG, Strader DB, Thomas DL, Seeff LB; American Association 
for the Study of Liver Diseases. Diagnosis, management, and treat-
ment of hepatitis C: an update. Hepatology. 2009;49(4):1335-1374.
10. Scott JD, Gretch DR. Molecular diagnostics of hepatitis C virus 
infection: a systematic review. JAMA. 2007;297(7):724-732.
11. Ngo-Metzger Q,  Ward JW, Valdiserri RO. Expanded hepatitis C virus 
screening recommendations promote opportunities for care and cure. 
Ann Intern Med. 2013; 159(5):364-365.
12. Kanwal F, Schnitzler MS, Bacon BR, Hoang T, Buchanan PM, Asch 
SM. Quality of care in patients with chronic hepatitis C virus infection: 
a cohort study. Ann Intern Med. 2010;153(4):231-239.
13. Rongey CA, Kanwal F, Hoang T, Gifford AL, Asch SM. Viral RNA testing 
in hepatitis C antibody-positive veterans. Am J Prev Med. 2009;36(3): 
235-238.



e264	 n  www.ajmc.com  n	 JULY 2014

CLINICAL

	 www.ajmc.com    Published as a Web Exclusive

14. Holmberg SD, Spradling PR, Moorman AC, Denniston MM. Hepati-
tis C in the United States. N Engl J Med. 2013;368(20):1859-1861.

15. McGibbon E, Bornschlegel K, Balter S. Half a diagnosis: gap in 
confirming infection among hepatitis C antibody-positive patients. Am 
J Med. 2013;126(8):718-722.

16. Moyer VA; US Preventive Services Task Force. Screening for 
hepatitis C virus infection in adults: U.S. Preventive Services Task Force 
recommendation statement. Ann Intern Med. 2013;159(5):349-357.

17. Smith BD, Morgan RL, Beckett GA, Falck-Ytter Y, Holtzman D, Ward 
JW. Hepatitis C virus testing of persons born during 1945-1965: recom-
mendations from the Centers for Disease Control and Prevention. Ann 
Intern Med. 2012;157(11):817-822.

18. Smith  BD, Morgan RL, Beckett GA, et al; Centers for Disease Con-
trol 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.

19. Department of Veterans Affairs, Veterans Health Administration. 
Reflex confirmatory testing for chronic hepatitis C virus infection. VHA 
Directive 2009-063;1-3,A-1,B-1.http://www1.va.gov/vhapublications/
ViewPublication.asp?pub_ID=2121

20. Irving WL, Smith S, Cater R, et al. Clinical pathways for patients 
with newly diagnosed hepatitis C - what actually happens. J Viral 
Hepat. 2006;13(4):264-271.

21. Backus LI, Belperio PS, Loomis TP, Yip GH, Mole LA. Hepatitis C 
virus screening and prevalence among US veterans in Department of 
Veterans Affairs care. JAMA Internal Med. 2013;173(16):1549-1552.  n


