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ABSTRACT

Objective: Positive antibody to Hepatitis C virus (anti-HCV) test results do not always lead to appropriate specialist evaluation
and follow-up. Because failures in the follow-up of abnormal test results remain an important patient safety concern, this study
evaluated a medical safety intervention designed to identify overlooked anti-HCV-positive patients and promote appropriate
follow-up.

Methods: Patients with positive anti-HCV antibody test results recorded between July 2010 and June 2020 were identified from
the electronic medical record system. Patients who had not consulted the gastroenterology department after confirmation of
anti-HCV positivity but continued follow-up at our institution were included. The Department of Medical Safety Management
notified responsible physicians and recommended confirmation of hepatitis management status and specialist referral when
appropriate. Outcomes following notification were retrospectively evaluated.

Results: Ninety-nine patients (54 men and 45 women; median age, 75 years) required confirmation of hepatitis management
status. Following physician notification, documented responses were obtained for 86 patients (86.9%), and 55 patients (55.6%)
were referred to the gastroenterology department. Seven patients (7.1%) subsequently initiated direct-acting antiviral therapy,
whereas eight (8.1%) declined referral. No documented physician response was identified in 13 patients (13.1%).

Conclusions: A hospital-wide medical safety intervention successfully identified patients with overlooked anti-HCV-positive test
results and promoted physician response and specialist referral. Positive test results may remain unaddressed across departments
and over prolonged periods. Medical safety-led review and physician notification may represent a practical strategy for improving
follow-up of abnormal test results, particularly in institutions without automated alert systems.
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1. INTRODUCTION

Hepatitis C virus (HCV) infection remains an important pub-
lic health issue because persistent infection may progress to
chronic hepatitis, cirrhosis, and hepatocellular carcinoma./!
Since the introduction of direct-acting antiviral (DAA) ther-
apy, treatment outcomes for HCV infection have improved
dramatically, and highly effective antiviral treatment is now
widely available.”>-5! Therefore, appropriate evaluation and
referral of patients with positive HCV test results are essen-
tial.

Despite advances in treatment and nationwide efforts to pro-
mote hepatitis screening and access to care, some patients
with positive anti-HCV test results do not undergo further
evaluation by hepatology specialists. Tanaka et al. estimated
that a substantial number of individuals with viral hepatitis
remain unaware of their infection status in Japan.[®7! In addi-
tion, positive anti-HCV test results are often identified during
routine clinical practice, including preoperative screening
and evaluations performed by non-hepatology departments.
Consequently, positive results may not always lead to ap-
propriate follow-up, specialist referral, or assessment for
antiviral treatment.

Failure to follow up abnormal test results is a recognized
patient safety concern. To reduce overlooked cases of viral
hepatitis, several institutions have implemented alert systems
linked to hepatitis virus test results and reported improve-
ments in referral to hepatology specialists.>~'!l However,
such systems are not universally available, and hospitals
may need to rely on manual review processes and multidisci-
plinary collaboration to identify patients whose positive test
results have not been appropriately addressed.

At our institution, an incident report revealed a patient whose
positive anti-HCV antibody results had been documented
repeatedly over several years without referral to the gastroen-
terology department. This event raised concerns regarding
overlooked positive test results and prompted a hospital-wide
review by the Department of Medical Safety Management.
At the time of the incident, it was unclear how many patients
with previously documented positive anti-HCV test results
remained without appropriate specialist evaluation. There-
fore, a comprehensive review of anti-HCV-positive patients
recorded since the introduction of electronic medical records
was undertaken to identify unresolved cases and assess the
extent of this patient safety issue.

Although the intervention was implemented in 2020, fail-
ures in the follow-up of abnormal test results continue to
be recognized as an important patient safety concern. Un-
derstanding the characteristics and outcomes of overlooked
anti-HCV-positive cases may provide useful lessons for insti-
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tutions seeking to improve systems for managing abnormal
test results.

The purpose of this study was to identify overlooked positive
anti-HCV test results and evaluate the impact of a hospital-
wide medical safety intervention on physician response and
specialist referral.

2. METHODS

2.1 Data collection

Patient information was obtained from the electronic medical
record database CLISTA! version 3.5 (Medical Engineering
Institute Inc., Mie, Japan).

2.2 Identification of patients with overlooked positive
anti-HCYV test results

We conducted a hospital-wide review to identify patients
with positive anti-HCV test results who had not undergone
evaluation by the gastroenterology department after testing
positive. The following data were collected: sex, age, de-
partment that initially ordered the anti-HCV test, and the
patient’s primary outpatient department at the time of review.

Patients meeting all of the following criteria were included:

1. Positive anti-HCV antibody result recorded at our hospital
between July 2010 and June 2020.

2. No consultation with the gastroenterology department
after confirmation of anti-HCV positivity.

3. At least one outpatient visit to our hospital between July
2019 and June 2020.

4. Expected to continue follow-up at our hospital after July
2020.

Electronic medical records were introduced in 2006; there-
fore, data prior to this period were unavailable.

Patients were excluded if they:

1. Had transferred to another institution, died, or had discon-
tinued follow-up before July 2020.

2. Had documented HCV treatment at another institution,
were determined not to require further hepatology evalua-
tion because of advanced illness or terminal disease, or were
subsequently confirmed not to have clinically relevant HCV
infection.

The study population was defined based on a hospital-wide
medical safety review conducted in 2020 to identify patients
with overlooked positive anti-HCV test results. Accordingly,
the present study evaluated the outcomes of patients identi-
fied through this intervention.
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2.3 Medical safety intervention

After identification of eligible patients, the Department of
Medical Safety Management notified the responsible outpa-
tient physicians through the electronic medical record sys-
tem.

The notification informed physicians that the patient had a
documented positive anti-HCV antibody result and recom-
mended confirmation of the patient’s hepatitis management
status and consideration of referral to the gastroenterology
department when appropriate.

In addition, department heads were informed of the review
findings, and the issue of overlooked positive anti-HCV test
results was shared at a hospital management meeting to pro-
mote institutional awareness.

2.4 Outcome assessment
After the intervention, patient management status was re-
viewed through electronic medical records.

Outcomes were categorized into two groups: (1) patients
referred to the gastroenterology department, and (2) patients
managed by their original outpatient department.

For patients referred to the gastroenterology department, out-
comes were classified as follows:

1. Follow-up evaluation without antiviral treatment

2. Initiation of DAA treatment

3. Refusal of further evaluation or treatment after specialist
consultation

For patients managed by their original outpatient department,
outcomes were classified as follows:

1. Previous HCV treatment history confirmed

2. Refusal of referral to the gastroenterology department

3. Transfer to another institution

4. No further hepatology evaluation considered necessary
because of clinical condition

5. Self-initiated evaluation at another facility

The primary outcome was physician response to the notifica-
tion. Secondary outcomes included referral to the gastroen-
terology department and initiation of DAA treatment.

2.5 Ethics approval

This study was approved by the Ethics Committee of Ogaki
Municipal Hospital (approval number: 20210624-8) and
the Ethics Committee of Gifu Pharmaceutical University
(approval number: 3-28). The study was conducted in ac-
cordance with the principles of the Declaration of Helsinki.
Informed consent was obtained using an opt-out approach
because of the retrospective nature of the study.
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2.6 Statistical analysis

Data were summarized descriptively. Continuous variables
are presented as medians (range), and categorical variables
are presented as numbers and percentages. Statistical analy-
ses were performed using descriptive methods because the
primary objective of the study was to evaluate the outcomes
of a medical safety intervention.

3. RESULTS

3.1 Identification of patients with overlooked positive
anti-HCYV test results

A flowchart of patient selection is shown in Figure 1. Be-
tween July 2010 and June 2020, 9,300 patients with positive
anti-HCV antibody test results visited our hospital. Of these,
4,623 patients had already consulted the gastroenterology
department after confirmation of anti-HCV positivity. A fur-
ther 4,403 patients had no hospital visits during the one-year
period from July 2019 to June 2020.

Among 274 anti-HCV-positive patients who continued
follow-up at our institution during the study period, 99 pa-
tients met the criteria for review and required confirmation of
hepatitis management status after exclusion of patients who
had transferred to another institution, discontinued follow-up,
or died.

Patient characteristics are summarized in Table 1. The me-
dian age was 75 years (range, 40-91 years), and 54 patients
(54.5%) were male. The departments that most frequently
ordered the initial anti-HCV antibody test were cardiol-
ogy (16.2%), emergency medicine (10.1%), gastrointestinal
surgery (6.1%), and ophthalmology (6.1%). At the time of
review, cardiology (31.3%) and urology (10.1%) were the
most common primary outpatient departments (see Table 2).

3.2 Physician response following the medical safety in-
tervention

Following notification by the Department of Medical Safety

Management, 86 of 99 patients (86.9%) had documented

physician responses regarding their anti-HCV-positive sta-

tus. No documented response was identified in 13 patients

(13.1%) (see Table 3).

3.3 Management outcomes after physician notification
A cascade of physician response, specialist referral, and
DAA treatment initiation is shown in Figure 2. Of the 99
patients requiring confirmation of hepatitis management sta-
tus, physician responses were documented in 86 patients
(86.9%). Subsequently, 55 patients (55.6%) were referred to
the gastroenterology department, and seven patients (7.1%)
ultimately initiated DAA therapy.
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HCV screening tests at our hospital
between July 2010 and June 2020
(N = 111,572)

!

Anti-HCV-positive test results
(N =9,300)

L J

Anti-HCV-positive patients with hospital
visits between July 2019 and June 2020
(N=274)

v
Patients requiring confirmation of
hepatitis management status in July 2020
(N=99)

Figure 1. Flowchart of patient selection
HCYV = Hepatitis C virus; DAA = Direct-acting antiviral

Among the 55 patients referred to the gastroenterology de-
partment, 45 (45.5%) underwent specialist assessment with-
out antiviral treatment, seven (7.1%) initiated DAA therapy,
and three (3.0%) declined further evaluation or treatment
after specialist consultation.

Among patients managed by their original outpatient depart-
ments, 16 (16.2%) had a previously confirmed history of
HCYV treatment and therefore did not require referral. Eight
patients (8.1%) declined referral to the gastroenterology de-
partment, three (3.0%) were transferred to another institution,
three (3.0%) were judged not to require further evaluation
because of their clinical condition, and one patient (1.0%)
underwent independent evaluation at another facility.

The median age of patients who initiated DAA therapy was
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Anti-HCV-negative test results
(N =102,272)

Gastroenterology consultation after
confirmation of anti-HCV positivity
(N =4,623)

No hospital visits between July 2019 and June
2020
(N =4,403)

Transferred to another institution
(N = 80)

Discontinued follow-up at original department
(N =37)
Died before July 2020
(N =22)
Confirmed anti-HCV-negative
(N=15)

No further evaluation required because of
clinical condition
(N=10)

Completed HCV treatment at another hospital
(N=6)

Started HCV treatment at another hospital
(N=35)

70 years (range, 44—84 years) (see Table 4).

Table 1. Characteristics of untreated patients who were
HCV antibody positive (N = 99)

No. or median (range)

Characteristics

Sex
Male 54
Female 45
Age (years) 75 (40-91)
<65 18
65-74 33
75-84 36
>85 12
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Table 2. Departments associated with overlooked anti-HCV-positive patients

Department ordering the initial Primary outpatient department at the
Department . . )

anti-HCV test n (%) time of review n (%)
Cardiology 16 (16.2) 31 (31.3)
Emergency Medicine 10 (10.1) 0(0.0)
Gastrointestinal Surgery 6 (6.1) 5(5.1)
Ophthalmology 6 (6.1) 3(3.0)
Orthopaedics 5(.1) 6 (6.1)
Respiratory Medicine 5(5.1) 6 (6.1)
Urology 5(.1) 10 (10.1)
Neurology 2 (2.0) 3(3.0)
Haematology 2 (2.0) 4 (4.0)
Respiratory Surgery 2 (2.0 2 (2.0
Plastic Surgery 2 (2.0) 0(0.0)
Diabetes and Nephrology 1(1.0) 9(9.1)
Dermatology 1(1.0) 8(8.1)
Obstetrics and Gynaecology 1(1.0) 4 (4.0)
Otolaryngology 1(1.0) 0(0.0)
Cardiovascular Surgery 1(1.0) 3(3.0)
Health Management Center 1(1.0) 1(1.0)
Neurosurgery 0 (0.0) 4 (4.0)
Unknown” 32(32.3) 0(0.0)
Total 99 99

Note. "Data before 2007 were unavailable because electronic medical records had not yet been implemented. HCV = Hepatitis C virus

Table 3. Management outcomes following physician notification of overlooked anti-HCV-positive test results

Outcome category Management outcome No. (%)
Referral to gastroenterology Specialist evaluation without antiviral treatment 45 (45.5)
department Initiation of DAA treatment 7(7.1)
Refused further evaluation or treatment after specialist consultation 3(3.0)
Management by primary outpatient ~ Previous HCV treatment history confirmed 16 (16.2)
department Refused referral to gastroenterology department 8 (8.1)
Referred to another institution 3(3.0)
No further hepatology evaluation considered necessary because of clinical 3(3.0)
condition
Independent evaluation at another facility 1(1.0)
No documented physician response  — 13 (13.1)

Note. HCV = Hepatitis C virus; DAA = Direct-acting antiviral
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s B
Patients identified with No documented physician response
overlooked anti-HCV-positive e 13 (13.1%)
test results L No correspondence after notification )
/ Managed without referral to gastroenterology department \
¥ 31 (31.3%)
Patients with documented * Previous HCV treatment confirmed 16 (16.2%)
physu:lan response + Refused referral 8 (8.1%)
"""""""" *| - Transfemred to another institution 3(3.0%)
(86.9“:“] - No further hepatology evaluation
° necessary due to clinical condition 3(3.0%)
- Independent evaluation
\ at another facility 1(1.0%) /
QE:ISOT:‘C:;%F;;Y ( Did not initiate DAA treatment after specialist consultation
department =~ |fmmmmmeememeeee -»> 48 (48.5%)
55 - Specialist evaluation without treatment 45 (45.5%)
(55.6%) L - Refused treatment 3(3.0%)
S/
Initiated DAA treatment
7
(7.1%)

Figure 2. Cascade of physician response, specialist referral, and DAA treatment initiation following identification of

overlooked anti-HCV-positive test results

The figure illustrates the sequential outcomes of the medical safety intervention, including physician response, referral to the
gastroenterology department, and initiation of DAA therapy. HCV = Hepatitis C virus; DAA = Direct-acting antiviral

Table 4. Characteristics of patients who initiated DAA treatment following the medical safety intervention

T, Age Date of first Department ordering the Date of gastroenterology  Date of DAA
(years) anti-HCV-positive test initial anti-HCV test consultation initiation

1 Female 44 Dec 2019 Ophthalmology Dec 2020 May 2021

2 Female 50 Jun 1996 Obstetrics and Gynaecology Dec 2020 Apr 2021

3 Female 63 Dec 2012 Orthopaedics Sep 2020 Mar 2021

4 Female 70 Mar 2012 Plastic Surgery Oct 2020 Feb 2021

5 Female 73 Jun 2016 Gastrointestinal Surgery Jan 2021 Mar 2021

6 Female 81 Dec 2018 Emergency Medicine Oct 2020 Feb 2021

7 Female 84 Jan 2011 Cardiology Sep 2020 Oct 2020

Note. HCV = Hepatitis C virus; DAA = Direct-acting antiviral

4. DICUSSION

In this single-center quality improvement study, a hospital-
wide review conducted by the Department of Medical Safety
Management identified 99 patients with positive anti-HCV
antibody results who had not undergone gastroenterology
evaluation and required confirmation of hepatitis manage-
ment status. Following physician notification, documented
responses were obtained for 86.9% of patients, and 55.6%
were referred to the gastroenterology department. These
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findings suggest that a structured medical safety intervention
can facilitate reassessment of overlooked positive test re-
sults and improve linkage to specialist evaluation. Although
the intervention was implemented in 2020, the findings re-
main relevant because failures in the follow-up of abnormal
test results continue to represent an important patient safety
concern across healthcare systems. Unlike previous studies
that evaluated automated electronic alert systems, the present
study demonstrates the feasibility of a manual medical safety-
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led review and physician notification strategy for identifying
overlooked positive anti-HCV test results. This approach
may provide a practical alternative for hospitals where auto-
mated alert systems are unavailable or difficult to implement
because of financial or technical constraints.

HCYV infection remains an important public health issue be-
cause persistent infection may progress to chronic hepatitis,
cirrhosis, and hepatocellular carcinoma.!!l Since the intro-
duction of DAA therapy, highly effective and well-tolerated
treatment has become widely available.!>** Therefore, fail-
ure to appropriately follow up positive anti-HCV test results
may represent a missed opportunity for potentially curative
treatment. Despite nationwide efforts to improve hepatitis
screening and access to care, previous reports have suggested
that a substantial number of individuals remain unaware of
their viral hepatitis status in Japan.! Our findings indicate
that, even within a single institution, positive anti-HCV test
results may remain clinically unresolved for prolonged peri-
ods.

The present study was prompted by an incident report in-
volving a patient whose anti-HCV-positive status had been
documented repeatedly without referral to the gastroenterol-
ogy department. This case illustrates an important patient
safety issue: abnormal test results may be recorded in the
medical record but fail to trigger appropriate follow-up ac-
tions. Positive anti-HCV results are frequently identified
during preoperative screening, emergency care, or routine
evaluations performed by departments outside hepatology.
Consequently, responsibility for subsequent evaluation may
become unclear, particularly when patients continue long-
term follow-up in a different department. The distribution
of departments observed in this study supports this concern,
as anti-HCV testing was frequently ordered in cardiology,
emergency medicine, gastrointestinal surgery, and ophthal-
mology, whereas many patients were subsequently managed
in other outpatient departments.

A major finding of this study was that physician notifica-
tion prompted documented clinical action in most patients.
Among the 99 patients requiring confirmation of hepatitis
management status, 86 had documented physician responses
and 55 were referred to the gastroenterology department.
Figure 2 demonstrated progressive attrition from physician
notification to specialist referral and ultimately to DAA ini-
tiation. Previous studies have demonstrated the usefulness
of alert systems linked to hepatitis virus test results in pro-
moting referral to hepatology specialists.>~'!! Our findings
support these observations and suggest that systematic re-
view processes may improve follow-up of positive hepatitis
screening results even in institutions without fully automated
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alert systems.

Although DAA treatment was initiated in only seven patients,
treatment initiation was not the primary objective of this in-
tervention. Rather, the aim was to identify patients whose
positive anti-HCV test results had not been appropriately
addressed and to prompt responsible physicians to confirm
management status. From this perspective, the intervention
was successful because it led to reassessment in the major-
ity of identified patients. Importantly, several patients who
subsequently initiated DAA therapy had positive anti-HCV
results documented many years before specialist referral. In
one patient, more than two decades elapsed between the first
documented anti-HCV-positive result and gastroenterology
consultation. These findings suggest that positive screen-
ing results may remain unresolved for prolonged periods
despite being recorded in the electronic medical record. Col-
lectively, these findings indicate that the principal challenge
was not the availability of effective treatment, but the fail-
ure to ensure appropriate follow-up of abnormal test results.
The relatively low rate of DAA initiation reflected the clin-
ical characteristics of the identified population rather than
failure of the intervention itself. Many patients had previ-
ously completed HCV treatment, declined specialist referral,
or were not considered appropriate candidates for antiviral
therapy because of advanced comorbidities or limited life ex-
pectancy. Therefore, physician reassessment and appropriate
clinical decision-making should also be regarded as success-
ful outcomes of this medical safety intervention, regardless
of whether antiviral treatment was ultimately initiated.

Several patients who initiated DAA treatment were elderly,
including individuals in their 80s. Previous studies have
shown that DAA therapy is generally safe and effective even
in older patients.['> '3 Furthermore, antiviral treatment may
remain cost-effective in appropriately selected elderly pa-
tients.'*] Therefore, advanced age alone should not pre-
clude consideration of specialist evaluation when positive
anti-HCV results are identified.

Patient refusal and incomplete follow-up remained important
barriers. Eight patients declined referral to the gastroenterol-
ogy department, and 13 patients had no documented physi-
cian response following notification. These findings indicate
that identification of overlooked positive test results alone is
insufficient. Effective linkage to care requires not only physi-
cian awareness but also patient education, communication,
and systems to confirm completion of recommended follow-
up. In addition, some patients had advanced comorbidities
or limited life expectancy, highlighting the importance of
individualized clinical decision-making.

This study has several limitations. First, it was conducted at
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a single institution, which may limit the generalizability of
the findings. Second, the study focused on positive anti-HCV
antibody results rather than HCV-RNA results. Therefore,
we did not evaluate the full HCV cascade of care, includ-
ing active infection, antiviral treatment eligibility, treatment
completion, or sustained virologic response. However, the
purpose of this study was not to evaluate HCV treatment
outcomes but to examine a medical safety intervention de-
signed to identify and address overlooked positive screening
results. Third, because the interval between the initial posi-
tive anti-HCV result and the intervention varied substantially,
some patients had already transferred to another institution,
discontinued follow-up, or died before review. This limita-
tion reflects the challenges of retrospective identification and
supports the need for earlier notification systems. Fourth,
the intervention evaluated in this study was conducted in
2020, and patients identified after this period were not in-
cluded. Therefore, the findings should be interpreted as an
evaluation of a specific hospital-wide medical safety inter-
vention rather than a contemporary estimate of overlooked
anti-HCV-positive patients. Nevertheless, the findings re-
main relevant because failures in the follow-up of abnormal
test results continue to occur in routine clinical practice. Fi-
nally, reasons for refusal of referral or treatment were not
systematically collected, and no formal cost-effectiveness
analysis was performed.

5. CONCLUSIONS

A hospital-wide medical safety review identified patients
with overlooked positive anti-HCV antibody results and
prompted physician response and specialist referral in most
cases. These findings demonstrate that unresolved positive
test results may persist across departments and over extended
periods of time. Rather than evaluating treatment effective-
ness, this study demonstrates that a structured medical safety
review can improve the process of identifying overlooked
positive anti-HCV test results and promoting appropriate
specialist referral. Medical safety-led review and physician
notification may represent a practical strategy for improving
follow-up of abnormal test results, particularly in institutions
without automated alert systems.
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