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Abstract

Background and Aims: Hepatitis C (HCV) is a medical and
public health concern. Once infected individuals are identi-
fied, management includes not only education but also the
use of antiviral therapy. Although screening for HCV is read-
ily available, barriers exist which prevent assessment and
treatment in individuals potentially infected with HCV.
Methods: This is a retrospective study of patients screened
for HCV within the University of California, Los Angeles
Health Care System between February 22 and July 9,
2018. We defined linkage to care as: 1) confirmatory HCV
RNA test after screening HCV antibody test found a positive
result; and 2) follow-up appointment for treatment was estab-
lished with a specialist. Demographic and baseline laboratory
values were collected. Factors potentially associated with pro-
hibiting linkage of care were evaluated. Results: During the
study period, 17,512 individuals were screened for HCV. A total
of 238 (1.35%) were found to have detectable HCV antibodies.
Of the individuals with detectable HCVantibodies, 48 (20%) did
not undergo confirmatory testing with viral levels. Of the 190
individuals who underwent further testing, 70 patients were
noted to be viremic. Among them, 17 of the 70 (24%) were
not linked to a specialist for further care. Younger patients (p =
0.02) and people who inject drugs (p= 0.02) were less likely to
be referred for specialty care. Conclusions: The results of our
study highlight that younger patients and people who inject
drugs are less likely to be referred to specialty care for HCV
treatment. Efforts are needed to engage these populations.
Citation of this article: Saab S, Challita YP, Najarian LM, Guo
R, Saggi SS, Choi G. Hepatitis C screening: Barriers to linkage
to care. J Clin Transl Hepatol 2019;7(3):226–231. doi:
10.14218/JCTH.2018.00063.

Introduction

Hepatitis C is a viral infection with significant hepatic and
extra-hepatic manifestations.1 Not only is hepatitis C a
common cause of cirrhosis, it is a major risk factor for hep-
atocellular carcinoma and one of the leading indications for

liver transplantation.2 Moreover, its extra-hepatic manifesta-
tions include varied expressions of glomerulonephritis, cryo-
globulinemia, and lymphoma.3–5

The largest cohort of individuals infected with hepatitis C
virus (HCV) are the baby-boomers, people born between the
years 1945 and 1965.6 Although there are multiple risk
factors for this blood-borne infection, many individuals may
have been infected through blood transfusions before HCV
was identified and blood products were screened for the
virus.7 Thus, a significant number of infected individuals are
unaware of their infection status.8 The treatment of HCV has
evolved from therapies that were associated with significant
adverse effects to the development of all-oral direct acting
therapies that are highly effective, safe, and tolerable.9 Con-
sequently, major health care societies recommend screening
patients for HCV based on their age, in addition to risk factors
and recommended therapy to all infected individuals regard-
less of severity of fibrosis as long as their prognosis is at least
1 year.10 Identifying those infected is the first step toward the
elimination of HCV.11,12

There is a cascade of events that begin with identifying
HCV infected individuals and continue toward treatment. The
biggest limitation appears to be identifying those infected.13

Screening for HCV relies on testing for antibodies of the virus
and then confirming the presence of infection by measuring
the viral load. After HCV infection is confirmed, patients
should be linked to care with a provider experienced in treat-
ing HCV.10 However, there are a number of limitations that
can exist in every stage of care. The hypothesis of our study
is that most barriers to HCV treatment are modifiable. We
reviewed the cascade of events following screening for HCV
in order to identify barriers for linking patients infected with
HCV to care.

Methods

Screening

All patients found to have detectable HCV antibodies for
hepatitis C at the University of California, Los Angeles Health-
care System during the study period between February and
July 2018 were identified using an administrative database.14

Ordering providers were alerted of the results by the labora-
tory. We also contacted providers of patients with positive
enzyme-linked immunosorbent assay results. Our coordina-
tor recommended additional laboratory testing in the form of
an HCV RNA quantitative PCR with reference to genotype and
offered to facilitate a clinic appointment with a Hepatologist.

226 Journal of Clinical and Translational Hepatology 2019 vol. 7 | 226–231

Copyright: © 2019 Authors. This article has been published under the terms of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0), which
permits noncommercial unrestricted use, distribution, and reproduction in any medium, provided that the following statement is provided. “This article has been published
in Journal of Clinical and Translational Hepatology at DOI: 10.14218/JCTH.2018.00063 and can also be viewed on the Journal’s website at http://www.jcthnet.com”.

Keywords: Hepatitis C; Screening; Linkage.
Abbreviations: CI, confidence interval; HCV, hepatitis C virus; IQR, interquartile
range; PWID, people who inject drugs.
Received: 13 December 2018; Revised: 4 February 2019; Accepted: 1 March
2019
*Correspondence to: Sammy Saab, Pfleger Liver Institute, UCLA Medical Center,
200 Medical Plaza, Suite 214, Los Angeles, CA 90095, USA. Tel: +1-310-206-
6705, Fax: +1-310-206-4197, E-mail: SSaab@mednet.ucla.edu

http://dx.doi.org/10.14218/JCTH.2018.00063


We collected data on patients’ age, gender, health insurance
type, health care setting of antibody screening, home zip code,
homeless status, injection drug usage and laboratory test
results. The zip code was used to estimate the patients’ socio-
economic status.15 We also recorded the time between anti-
body and RNA testing, and the number of emails sent to the

primary providers until a response was obtained. The health
care setting was stratified according to whether testing
occurred during hospitalization, emergency department visit,
or clinic visit. Clinics were further stratified if there were single
specialty (by Primary Care Providers) or multispecialty (not
including Gastroenterology or Hepatology physicians).

Fig. 1. Cascade of care.

Table 1. Overall demographics and hepatitis C viral load assessment

Variable not tested Total, n = 238 HCV RNA tested, n = 190 HCV RNA, n = 48

Median age (IQR), years 59 (47–66) 59 (46–66) 61 (51–67)

Gender – M/F, % 150/88 (63/37%) 118/72 (62/38%) 32/16 (67/33%)

Insurance type

Private 97 (40%) 81(43%) 16 (33.3%)

Medicare 59 (25%) 45 (24%) 14 (29.2%)

HMO 59 (25%) 45 (24%) 14 (29.2%)

Medi-Cal 19 (8%) 16 (8%) 3 (6.3%)

No insurance 4 (2%) 3 (1%) 1 (2%)

Health care setting

Hospital 84 (35%) 69 (36%) 15 (31%)

ER 17 (7%) 14 (7%) 3 (6%)

Clinic

Single specialty 65 (27%) 51 (27%) 14 (29%)

Multispecialty 72 (30%) 56 (30%) 16 (33%)

Median distance (IQR), milesy 9.0 (3.6–24.3) 9.3 (3.6–22.8) 7.4 (3.6–30.8)

Median household income (IQR), thousand $72 (53k-86) $72 (51k-86) $71 (55k-90)

Homeless 34 (14%) 26 (14%) 8 (17%)

PWID 33 (14%) 27 (14%) 6 (13%)

Abbreviations: IQR, interquartile range; HCV, hepatitis C virus; yrs, years; M/F, male/female; HMO, Health Maintenance Organization; ER, emergency room; PWID, people
who inject drugs. y Distance from home to clinic.
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Successful linkage to care was assessed in two separate
ways: 1) if the patient underwent testing for RNA (testing
linkage); and 2) if the patient was referred to a hepatitis C
specialist if they were viremic (specialty linkage). Patients
were given 3 weeks from their positive antibody result to
undergo HCV RNA testing. Patients who tested for HCV
viremia within the 3-week period met the criteria for suc-
cessful testing linkage to care. Barriers to linkage of care were
recorded for both assessments.

Statistics

Outcomes at both the testing linkage and specialty linkage
levels were assessed. Standard descriptive analyses, median
(interquartile range [IQR]), n (%), and univariate analysis
were conducted using Microsoft Excel 15.2 (Microsoft,
Seattle, WA, USA) by testing linkage or specialty linkage.
Further analysis was conducted in the form of chi-squared,
Fischer’s exact tests, and multivariate logistic regression

using the Statistical Analysis Software version 9.4 (SAS Insti-
tute Inc., Cary, NC, USA).

Results

A total of 17,512 patients were screened during the study
period, among whom 238 were found to have detectable HCV
antibodies (Fig. 1). The median (IQR) age of patients found to
be HCV antibody positive was 59 (47–66) years (Table 1).
Most of the patients were male and had commercial insur-
ance. Most of the patients were tested in primary or multi-
specialty clinics, and lived within 10 miles of the site of
testing. Few patients were homeless or people who inject
drugs (PWID). Median (IQR) liver-associated factors and pla-
telet test results are shown in Table 2. The median (IQR)
aspartate aminotransferase to platelet ratio index was 0.3
(0.2–0.5).

A total of 190 (79%) out of the 238 patients with
detectable HCV antibodies were further assessed for HCV
viremia, of which 70 (37%) had detectable viral levels.

Table 2. Median laboratory values of hepatitis C antibody-positive patients

Variable Total, n = 238 HCV RNA tested, n = 190 HCV RNA not tested, n = 48

Platelet count (IQR),1/L 221 (182–279) 218 (178–279) 228 (194–278)

AST (IQR), U/L 28 (19–44) 28 (19–45) 28 (20–37)

ALT (IQR), U/L 25 (17–49) 25 (16–50) 32 (18–43)

Total bilirubin (IQR), mg/dL 0.4 (0.3–0.7) 0.4 (0.3–0.7) 0.6 (0.3–0.7)

APRI (IQR) 0.3 (0.2–0.5) 0.3 (0.2–0.6) 0.3 (0.2–0.4)

IQR, interquartile range; AST, aspartate aminotransferase; ALT, alanine aminotransferase; U, units; HCV, hepatitis C Virus; APRI, AST to platelet ratio index.

Table 3. Demographics of patients referred and not referred to specialty care

Variable Referred, n = 53 Not referred, n = 17

Median age (IQR) 60 yrs (49–67) 48 yrs (30–58)

Gender – M/F (%) 33/20 (62%/38%) 11/6 (65%/35%)

Insurance type

Private 24 (45%) 6 (35%)

Medicare 13 (25%) 2 (12%)

HMO 9 (17%) 7 (41%)

Medi-Cal 7 (13%) 2 (12%)

No insurance 0 0

Medical setting

Hospital 23 (43%) 8 (46%)

ER 3 (6%) 4 (24%)

Clinic

Single specialty 13 (25%) 1 (6%)

Multispecialty 14 (26%) 4 (24%)

Distance from home to clinic (IQR), miles 3.6 (3.4–15.9) 8.9 (3.5–18.0)

Median household income (IQR), thousand $72 (51–82) $57 (56–73)

Homeless 8 (15%) 6 (35%)

PWID 9 (17%) 8 (47%)

Abbreviations: IQR, interquartile range; yrs, years; M/F, male/female; HMO, Health Maintenance Organization; ER, emergency room; PWID, people who inject drugs.
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Forty-eight patients with detectable HCV antibodies did not
undergo viral load testing. Of the 48 patients who did not
undergo HCV RNA testing, the test was not ordered by the
provider for 27 patients. For the remaining 21 of the 48
patients, the test was ordered but not completed by the
patient. Demographic comparison of the patients who were
and were not checked for HCV viremia is shown in Table 1,
and laboratory results in Table 2. There were no statistically
significant differences in the demographics and lab results
between these two groups.

A total of 53 out of the 70 (75%) patients with HCV
viremia were referred to specialty care for further treatment.
Demographics and laboratory values of patients who were
and were not referred for specialty care are shown in Tables
3 and 4. Patients who were not referred for specialty care
were younger (median age of 48 vs 60, p = 0.02), and
more likely to be PWID (8/17, 47% vs 9/53 17%, p =
0.02). In a multivariate logistic regression analysis including
age and PWID as independent variables, the adjusted odds
ratio for PWID was 0.31 (p = 0.07, 95% confidence interval
[CI]: 0.09–1.09) and the adjusted odds ratio for age was
1.03 (p = 0.09, 95% CI: 1.00–1.07). In addition, we exam-
ined the interaction between age and PWID; the interaction
effect was not significant and thus excluded from the model
(p = 0.50). The reasons provided by laboratory ordering pro-
viders for not referring are listed in Table 5. The most
common reason for lack of specialty care was that the
patient did not attend the appointment.

Discussion

The results of this study highlight the disparity between HCV
screening and linkage of care. In our study, approximately
27% of patients who were found to have detectable HCV
antibodies were not linked to either further testing or spe-
cialty care. We identified barriers to care and offering sug-
gestions to mitigate these limitations. The definition of
linkage to care varies across studies. Studies have defined
linkage as confirmatory HCV RNA testing in patients found to
have HCV antibodies,16–19 referral to specialty clinics among
viremic patients,8,20–29 or both.30–35 Two studies defined
linkage to care as receiving HCV RNA testing, referral to spe-
cialty care and attending the first appointment with the spe-
cialist.36,37 Several studies defined linkage to care as
attending the first appointment with a provider and starting
viral treatment,38–40 whereas two studies defined linkage to
care as being seen by a specialist.41–43 In our study we
defined linkage separately so we can better understand the
limitations of care.

HCV infection possesses a number of characteristics that
make elimination feasible, including the lack of a non-human
reservoir, easy diagnosis, and effective curative treatment.11

Indeed, the World Health Organization proposes that viral
infection can be eliminated within the next two decades pro-
vided that the diagnosis rate is 90%, the treatment rate is
80%, and the curative rate is 90%.44,45 However, the
results of our study highlight barriers to HCV elimination.
Not only are there significant deficiencies in screening in the
USA46 but a major gap exists between the diagnosis and
treatment. The results of our study, as well as of others,
suggest that the biggest obstacle to curing infected patients
is linkage of care. Concentrated efforts are essential to bridge
the gap.

This study demonstrated the important predictors of lack
of linkage to specialty care for hepatitis C were being a young
adult and a PWID. The odds of receiving specialty care
decrease by 70% for PWID (odds ratio = 0.31, 95% CI:
0.087–1.099, p = 0.07). Similarly, for every unit decrease in
age (years) the odds of being linked to specialty care
decreases by 3% (odds ratio = 1.032, 95% CI: 0.996–
1.072, p = 0.09). This finding is of particular concern as
PWIDs likely represent one of the fastest growing cohorts of
HCV infection in the USA. In fact, in over a dozen states in this
country, the HCV prevalence among young individuals is as
high or higher than among baby-boomers.47 If HCV elimina-
tion is truly a goal, we must better engage this population.
Several proposals to include HCV linkage to care among PWID
include utilization of a multidisciplinary approach, fostering
better communication, and increasing awareness of the impli-
cations of HCV infection.22,23,48

There are several limitations to our study. The most
important is its retrospective nature. For many of our patients
who were not linked to care, the reasons could only be
projected. Nevertheless, thorough review of the medical
record and discussions with the primary providers important
insights were provided. Another important limitation is that
we could not exclude selective screening in our cohort. The
current practice for screening involves an opt–in approach,
whereby a provider is alerted that their patient is a baby-
boomer and should be considered for HCV screening, accord-
ing to the Center for Disease Control guidelines.7 Moreover,
providers also screened patients based on risk factors for
viral hepatitis C. Nonetheless, our entire cohort of patients

Table 4. Median laboratory values according to specialty referral in
hepatitis C viremic patients

Variable
Referred,
n = 53

Not referred,
n = 17

Platelet count
(IQR), 1/L

204 (175–259) 256 (183–270)

AST (IQR), U/L 38 (29–53) 35 (26–63)

ALT (IQR), U/L 40 (22–61) 39 (24–75)

Total bilirubin (IQR),
mg/dL

0.5 (0.3–0.8) 0.5 (0.3–0.8)

APRI (IQR) 0.4 (0.3–0.6) 0.3 (0.2–0.5)

Abbreviations: IQR, interquartile range; AST, aspartate aminotransferase; ALT,
alanine aminotransferase; U, Units; HCV, hepatitis C virus; APRI, AST to platelet
ratio index.

Table 5. Failures in Linkage to care by specialty linkage definition, n = 17

Unsuccessful linkage reasons n

Physician deferred treatment 6

Upcoming kidney transplant 1

Primary care physician will proceed with treatment 1

Physician states patient will not follow through with
treatment

3

Patient fled facility 1

Physician did not respond to linkage request via email 4

Patient noncompliant to referral 7
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screened consisted of almost 18,000 patients. Another limi-
tation is that our study cohort may not reflect the general
population of patients with HCV. For instance, the viremic
rate in patients with detectable HCV antibodies was 37%,
which is substantially lower than described by others in the
literature. One possible reason is that patients with HCV anti-
bodies, but undetectable HCV RNA viral levels, may have
been previously treated. We do not think this accounts for a
substantial number of our aviremic patients since in that sit-
uation there would be no medical indication for screening.
Moreover, there has been a trend noted in the literature of
lower viremic rates in screening programs.34 Another limita-
tion to our study is that patients were not directly contacted
for reasons for not following up with viral load testing or
appointment for treatments. Prospective studies may help
clarify additional patient level barriers than what we described
in our retrospective study.

The results of our study highlight that deficiencies exist in
extending HCV-related care in the fastest growing infected
cohort in the USA, particularly for the young and PWID. For
HCV elimination policy to be effective, these cohorts must be
engaged.
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