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Abstract: Background: This study aimed to determine the number of patients with positive HCV
RNA results who were eligible to receive direct-acting antiviral (DAA) therapy at Nara Medical
University and to identify effective screening methods in this population. Methods: Between June
2021 and May 2024, the RNA detection status of HCV antibody-positive cases, including RNA
detection rates (RNA detection number/antibody positive number) and positive rates (RNA positive
number/RNA detection number), were evaluated. Results: Among the 866 patients who underwent
anti-HCV testing, HCV RNA was assessed in 29.2% (n = 253, including department of
Gastroenterology; n =57, other departments n=196). Among the 253 (29.2%) patients, 26 (45.6%) and
16 (8.2%), patients from the Gastroenterology and other departments, respectively, tested positive for
HCV-RNA. The remaining 70.8% (n = 613) (41 cases in the department of Gastroenterology and 572
cases in the others). Based onthe RNA positivity rate of the facilities, 613 (70.8%) tested for HCV
antibody, will include 66 potential RNA patients included 19 patients (45.6%) in Gastroenterology
and 47 patients (8.2%) in the other departments. Conclusions: Overall, 66 patients will potentially
remain HCV RNA positive. Simultaneous evaluation of HCV antibodies and HCV RNA can
efficiently identify patients with chronic HCV infection who are eligible for DAA therapy.

Keywords: HCV antibody; HCV RNA; simultaneous measurements; HCV duo immunoassay

1. Introduction

Chronic hepatitis C virus (HCV) infection is a leading cause of liver cirrhosis, liver failure, and
hepatocellular carcinoma (HCC) [1]. The introduction of direct-acting antiviral agents (DAAs) has
significantly improved treatment outcomes, resulting in high rates of sustained virological response
(SVR) in patients with HCV-related chronic liver disease [2,3].

NIn Japan, approximately 300,000-600,000 individuals with HCV are treatment-naive [4].
Although the WHO aims to eliminate HCV by 2030 [5], Japan is among the high-income countries
projected to meet this target. However, a serious concern is that some individuals who test positive
for HCV antibodies do not undergo confirmatory HCV RNA testing [6]. Consequently, they are not
diagnosed as HCV carriers and miss the opportunity to receive DAA therapy [7]. Therefore,
identifying patients eligible for treatment among those who test positive for HCV antibodies is
important [8]. Although automated alerts were incorporated into electronic medical records in Nara
Medical University in 2016, and checkups of patients with positive hepatitis virus HCV antibodies
and HBs antigen as well as monthly pickups by hepatitis medical coordinators were initiated in 2021,
the effectiveness of these efforts remain limited. Thus, effective screening for HCV is essential.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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The Elecsys® HCV Duo immunoassay, which was introduced in 2022, simultaneously detects
HCV antibodies and the HCV core antigen, with the results being available in approximately 27
minutes. A positive result for the HCV core antigen can already confirm active HCV infection,
potentially minimizing the reliance on HCV RNA testing [9]. This diagnostic tool may facilitate
earlier medical intervention and increase the number of patients receiving antiviral therapy. This
study aimed to determine the number of patients with positive HCV RNA tests who are eligible to
receive DAA therapy at Nara Medical University and to identify effective methods for screening
these patients.

2. Materials and Methods

This is a retrospective cohort study that included 866 patients who tested positive for HCV
antibodies between June 2021 and May 2024. Nara Medical University started hepatitis medical
coordinator activities in 2015. Using the alert function of the electronic medical record, a message was
sent to physicians to order tests to confirm chronic hepatitis B virus and HCV infections and to
recommend patients with HCV to consult hepatologists and gastroenterologists (Figure 1). In 2021,
Nara Medical University implemented the In-Hospital Hepatitis Virus Screening System Flow to
enhance the detection and management of hepatitis infections in response to the historically low
screening rates in Nara Prefecture (Figure 2). This initiative aimed to improve the early diagnosis and
treatment outcomes of patients with hepatitis B and C, which contribute to the development of liver
disease such as HCC.

The protocol for this study was approved by the Ethics Committee of Nara Medical University
(Committee of Nara Medical University approval no. Nara 468) and conforms to the provisions of
the 1964 Declaration of Helsinki and its later revisions. An opt-out procedure was employed to obtain
consent..
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Figure 1. The rates of contacting the physician who ordered the HCV antibody tests between 2022 and 2024.
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Figure 2. Flow of the In-Hospital Hepatitis Virus Screening System

2.1. Effectiveness of the New In-Hospital Hepatitis Virus Patient Identification System

The In-Hospital Patient Identification System Flow is as follows (Figure 1):

Once a week, we extracted data of patients with positive hepatitis virus test results from the
information promotion office. Consultation records, treatments, and medical history of each patient
were obtained from the Liver Disease Consultation Center coordinator and thoroughly reviewed.
Through consultation with a dedicated hepatologist, the system identified individuals who test
positive for HCV antibodies, have not been seen at the Department of Gastroenterology, and have
not received anti-HCV treatment. Via the electronic medical record system, a notification was sent to
the ordering physician that recommended further examinations and encouraged referral to the
Department of Gastroenterology in collaboration with the hepatitis coordinator. If the response from
the ordering physician was unclear, the coordinator contacted the physician for confirmation. The
ordering physician then instructed the patient to seek consultation with the Department of
Gastroenterology at Nara Medical University Hospital.

3. Results
3.1. Frequency of Referral Requests Issued to Physicians Who Ordered HCV Antibody Tests

Although the rate of consultations decreased from 13.7% in 2022 to 7.8% in 2023, it significantly
increased to 15.1% in 2024 (Figure 1).
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3.2. Diagnosing HCV Infection

Among the 866 patients who underwent anti-HCV testing, HCV RNA evaluations were
performed in 253 (29.2%) patients; 57 from the Department of Gastroenterology and 196 from other
medical departments (Table 1).

Table 1. Patients with a positive anti-HCV test.

Total cases Gastroenterology Others
HCV antibody positive 100% (866) 98 768
HCV-RNA measured 29.2% (253) 57 196
HCV-RNA not measured 70.8% (613) 41 572

Among the 253 anti-HCV-positive cases, the HCV RNA positivity rate was 16.6% (n = 42); 26
(45.6%) and 16 (8.2%) cases were from the Department of Gastroenterology and other departments,
respectively (Table 2, Figure 3).

(A) Examination rates of HCV-RNA tests, (B) positivity of HCV RNA tests, and (C) DAA treatment rates

(A) HCV antibody positive 866 patients (B) HCV-RNA measured 253 patients (C) HCV-RNA positive 42 patients

||:> 69.0% %
(29)

+RNA positive = RNA negative

= RNAmeasured = RNA not measured
Figure 3. Diagnosing HCV infection.

Of the 42 patients who were HCV RNA-positive, 29 (69.0%) were treatment-naive; 15 (51.7%)
and 14 (48.3%) were from the Department of Gastroenterology and other departments, respectively.
Meanwhile, the 13 (31.0%) patients

Table 2. Patients with a positive HCV-RNA test.

Total cases Gastroenterology Others
HCV RNA positive rate 16.6% (42/253) 45.6% (26/57) 8.2% (16/196)
Potential RNA positive rate  10.7% (66/613) 45.6% (19/41) 8.2% (47/572)

Among the 42 patients who tested positive for HCV-RNA, 31.0% (n = 13) received an 8-week
course of HCV DAA therapy (Table 3).

Table 3. Patients with a positive HCV-RNA test

HCV RNA positive Total 42 patients Gastroenterology Others
Post HCV elimination 31% (13) 86.4% (11) 15.6% (2)
HCV naive 69% (29) 51.7% (15) 48.3% (14)

3.3. Potential HCV Infection
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Meanwhile, the 613 (70.8%) patients who tested positive for anti-HCV antibodies but did not
undergo HCV RNA evaluations included 41 patients from the Department of Gastroenterology and
572 patients from other medical departments (Table 1).

Based on the observed RNA positivity rate of 16.6%, an estimated 66/613 patients, comprised of
19 (45.6%) from the Department of Gastroenterology and 47 (8.2%) from other departments, were
potentially positive for HCV RNA (Table 2).

4. Discussion

In this study, we observed that the rate of identified HCV-positive cases initially declined

following the introduction of a new hepatitis screening and identification system. However, the
contact rate with the examining physicians at the hospital significantly increased.
Based on the observed HCV RNA positivity rates, approximately 66 patients who may require DAA
therapy were overlooked. This may be partially explained by insufficient HCV antibody screening
and inadequate coordination regarding anti-HCV-positive cases between the hepatitis care
coordinator and physicians in other departments [10]. Strengthening referral pathways and
incentivizing greater engagement by primary care physicians on hepatitis C management are critical
to ensure that screening efforts translate into effective clinical interventions [11].

In 2016, automated alerts were integrated into the electronic medical record system and almost
simultaneously implemented across most clinical departments. In 2021, the standardized “Flowchart
for HCV Antibody (HCV Ab) and HBs Antigen (HBs Ag) Positive Patients” was established to guide
subsequent clinical actions, resulting in effective multidisciplinary collaboration regarding hepatitis
care activities. However, despite the immediate review of patients positive for HCV antibodies and
HBs antigen and the monthly follow-up by hepatitis medical coordinators, there was a significant
increase in the number of cases wherein positive test results were not adequately communicated to
the patients. Therefore, “leader coordinators,” which included members from various professions
such as a nurse, a pharmacist, and a physical therapist, were introduced, but their effectiveness was
limited. These findings highlight systemic shortcomings that undermine early diagnosis and timely
treatment, which are critical steps for achieving the national hepatitis C elimination targets. In
Germany, initiatives aimed at enhancing the hepatitis C care continuum represent a significant
advancement in improving hepatitis C care and include reflex testing, wherein laboratories
automatically conduct HCV RNA PCR testing on anti-HCV-positive samples obtained through the
“Check-Up” program [12]. As such, further local structural interventions are needed.

The prevalence of an SVR is high among patients with positive HCV antibody results. The
clinical utility of the HCV core antigen has been reported [13,14]. The Elecsys® HCV Duo assay
enables the simultaneous detection of HCV antibodies (Duo/Ab) and core antigen (Duo/Ag) at a
reimbursement rate of 102 points, which is equivalent to that of conventional anti-HCV antibody
testing (approximately USD 6.84) [15]. Additionally, this assay can identify approximately 80% of
patients with active HCV infection even without performing confirmatory HCV RNA testing, thereby
streamlining the diagnostic process and reducing the time to treatment initiation [16]. These findings
indicate that the Duo assay can substantially reduce the costs associated with HCV RNA testing
(insurance score: 412 points) to identifying HCV carriers, and that up to 85% of previous follow-up
testing may have been unnecessary [9]. Employing the Duo assay may also significantly reduce the
workload for healthcare personnel, including physicians, administrative staff, nurses, and hepatitis
care coordinators [9,17]. As it has a rapid turnaround time of 27 minutes and costs similar to that of
standard HCV-Ab testing, the Duo assay offers a cost-effective and time-efficient strategy for the early
identification of patients with HCV [18]. Through same-day confirmation of active infection, the HCV
Duo assay may also potentially reduce diagnostic delays, streamline care pathways, and enhance
referral rates to specialized departments [19]. Moreover, integrating the Duo assay into routine
screening programs could substantially improve the linkage to care and support national efforts
toward HCV elimination [20].
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This study has several limitations. First, it was conducted retrospectively. Second, the cohort
consisted exclusively of Japanese patients and only included HCV genotypes 1 and 2. Third, the
estimated number of patients with positive HCV RNA tests was only a theoretical projection and did
not correspond to the actual number of individuals.

In conclusion, among 613 cases that tested positive for the HCV antibody, 66 patients would
remain HCV RNA-positive based on the RNA positivity rates observed at the respective facilities.
Simultaneous measurement of the HCV antibody and core antigen by the HCV Duo immunoassay
offers significant medical, temporal, and economic advantages by eliminating the need for separate
HCV RNA testing. The Duo assay has the potential to be an important and essential screening tool to
support efforts aimed at HCV elimination and facilitate the diagnosis of chronic HCV infection and
prompt initiation of DAA therapy.

Statistical Analyses: All statistical analyses were conducted using EZR (Saitama Medical Center, Jichi Medical
University), version 1.68 [21]. Fisher’s exact probability test was employed to evaluate relationships between the

two groups. A two-sided p value of <0.05 was considered statistically significant.
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