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Abstract:
Objective Persistent hepatitis B virus (HBV) and hepatitis C virus (HCV) infections are major causative

factors of hepatic cirrhosis and hepatocellular carcinoma. However, the development of antiviral treatment has

enabled their suppression. Therefore, the early detection and treatment of these infections are important. The

objective of this study was to assess the level of awareness among healthcare professionals about hepatitis vi-

rus infection and electronic medical records alert system.

Methods We surveyed healthcare professionals from 10 institutions with electronic medical records alert

systems. All participants attended a lecture about the reactivation risk due to HBV infections, the most recent

antiviral treatment for HCV infections, and the electronic medical records alert system. They participated in a

questionnaire-based survey about their awareness of these infections, current status of intra-hospital referral,

need for intra-hospital referrals before and after the lecture, and reasons for non-referral of patients to spe-

cialists.

Results Responses were received from 1,281 healthcare professionals. Physicians and pharmacists had a

high level of awareness about HBV and HCV. Among physicians, the level of awareness of those in the sur-

gical field and other fields was significantly lower than that of the professionals in the internal medicine

field. The awareness of the need to refer patients to hepatologists increased from 84.7-85.4% before to 93.0%

after the lecture. The most frequent reasons for not referring patients previously were “I had no knowledge

and/or interest” (28.1% of responses) and “All I did was explain the results orally” (24.2%).

Conclusion More widespread education of healthcare personnel is important to increase the number of indi-

viduals receiving appropriate treatment from specialist physicians.
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Introduction

According to a 2017 report by the World Health Organi-

zation (WHO), the number of people infected with hepatitis

B virus (HBV) or hepatitis C virus (HCV) worldwide was

325 million, resulting in approximately 1.34 million deaths

per year due to hepatocellular carcinoma and end-stage liver

diseases (1). In Japan, the number of people with persistent

HBV infection was estimated to be 1.12-1.27 million in

2011, and the number of people with persistent HCV infec-

tion was estimated to be 0.98-1.58 million (2). Persistent

HBV and HCV infections are major causative factors for he-

patic cirrhosis and hepatocellular carcinoma, which are ter-

minal forms of liver disease (3, 4), and in Japan, HBV and/

or HCV cause the majority of hepatocellular carcinoma

cases (5). However, good progress has been made in recent

years with the development of direct-acting antiviral agents,

and antiviral treatment has enabled the suppression of liver

disease progression and hepatic carcinogenesis (6-8). There-

fore, early detection of these viral infections and early treat-

ment of patients are important; the Japanese Ministry of

Health, Labor, and Welfare (MHLW) has recommended that

everyone undergoes a hepatitis virus test at least once during

their life and that people with positive results should be

treated by hepatologists (9).

As the national policy in Japan, local governments are

primarily responsible for the tests to ascertain the presence

or absence of HBV and HCV infections. In addition, for

medical safety, hepatitis virus tests are generally carried out

as screening before surgery and invasive tests at medical in-

stitutions. Nevertheless, not all people who test positive for

hepatitis virus are examined by specialist physicians or re-

ceive appropriate treatment (10). In this context, various

measures are being taken in all regions of Japan to establish

a comprehensive policy for hepatitis treatment, centered on

the MHLW, so that hepatitis-positive patients can receive ap-

propriate treatment at medical institutions (11). There have

been several reports on the use of an electronic medical re-

cords alert system to flag the referral of hepatitis-positive

patients to non-specialist physicians; this has been reported

to be useful for promoting appropriate examination and

treatment of persons with positive results in preoperative and

other in-hospital hepatitis virus tests (12-14). Not all patients

with positive hepatitis test results are referred to hepatolo-

gists solely based on electronic medical records alerts, and it

is considered that widespread knowledge about the elec-

tronic medical records alert system is important for increas-

ing the intra-hospital referral rate associated with this sys-

tem.

The present study was, therefore, conducted. At medical

institutions where an electronic medical records alert system

has been introduced, explanations were given about the alert

system through medical safety seminars and so on, and lec-

tures about viral hepatitis were given. In addition to this, a

questionnaire-based survey was performed to ascertain

whether the knowledge of non-specialist physicians about

viral hepatitis and their level of awareness of the need for

intra-hospital referral of patients to specialist physicians in-

creased by these measures. The questionnaire also collected

information on why those physicians had not previously re-

ferred patients to specialist physicians and the factors that

constituted barriers to such referrals.

Materials and Methods

Electronic medical records alert system

An automatic electronic medical records alert system

(HOPE EGMAIN-GX; Fujitsu, Tokyo, Japan) was intro-

duced at Yamaguchi University Hospital in March 2015

(Fig. 1). With this system, if patients are found during an

examination, such as preoperative tests, to be positive for

hepatitis B surface antigen and/or HCV antibody by non-

specialist physicians (i.e., non-hepatologists), alerts are gen-

erated on each patient’s screen in the electronic medical re-

cords in a fully automated manner to facilitate referral to he-

patologists. The alert is cleared by the release of a Results

Explanation Form and is therefore displayed until this Form

is prepared. Similar systems have been introduced in 10

hospitals, which were the institutions that participated in this

study.

Lectures about medical safety

At each institution where an electronic medical records

alert system has been introduced, approximately 30-minute

long lectures with shared slides were given to healthcare

professionals from various specialties, about the manage-

ment of HBV, the most recent antiviral treatments for HCV

in medical safety classes, and other relevant information.

Explanations were also given about the need for a wide-

spread understanding of the electronic medical records alert

system for positive hepatitis virus test results, methods for

responding to alerts, and intra-hospital referral for patients

who have not undergone regular tests.

Questionnaire-based survey for healthcare profes-

sionals

Lectures were given, and an associated questionnaire-

based survey was carried out. The survey participants’ pro-

fessions and years of experience were ascertained under

anonymized conditions. Using a questionnaire form, before

a lecture about the most recent information about HBV/

HCV, the survey participants were asked about their aware-

ness of intra-hospital referral; after the lecture, they were

asked about their awareness about the need for intra-hospital

referral. This survey was carried out between October 2016

and September 2018. We analyzed the awareness about the

topic in each question item among individuals in different

specialties such as physicians, pharmacists, nurses, clinical

laboratory and radiation technicians, and other professionals,

including medical social workers and medical office work-
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Figure 1. Image of the electronic medical records alert system screen. Patient’s screen in the elec-
tronic medical records for promoting intra hospital referral of patients positive for hepatitis virus 
infection at Yamaguchi University Hospital. HBsAg: Hepatitis B surface antigen, HCV: Hepatitis C 
virus
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ers. Furthermore, we compared the awareness about the top-

ics among various physicians in different specialties, such as

internal medicine and surgery.

Statistical analysis

Statistical analysis was performed using JMP Pro software

version 13.0.0 (SAS Institute Japan, Tokyo, Japan). The chi-

squared test was used for between-group comparisons,

whereas the Wilcoxon signed-rank test was used to compare

the answers before and after the lecture. A p value <0.05

was considerered to be significant.

Ethics review

This study was conducted in accordance with the Declara-

tion of Helsinki. After obtaining approval for the

questionnaire-based survey from the Osaka City University

Hospital’s Institutional Review Board in October 2016, the

Institutional Review Board of each participating institution

approved it before the survey was carried out.

Results

The electronic medical records alert system was intro-

duced. The questionnaire-based survey was carried out at the

following 10 hospitals: Yamaguchi University Hospital,

Osaka City University Hospital, Shimane University Hospi-

tal, Gifu University Hospital, Tottori University Hospital,

Aichi Medical University Hospital, Hokkaido University

Hospital, Tohoku University Hospital, Kochi Medical School

Hospital, and Sendai Kousei Hospital. Training courses, in-

cluding medical safety seminars, were provided to health-

care professionals in these institutions, and questionnaire-

based surveys were carried out. The number of professionals

who returned the questionnaires was 1,281, consisting of

458 physicians, 112 pharmacists, 501 nurses, 78 clinical

laboratory and radiation technicians, and 132 other profes-

sionals.

Awareness about the hepatitis virus in each profession is

shown in Fig. 2. The stratification of different awareness

levels about the management of HBV was as follows: physi-

cians; “I knew about it completely”: 5.1%; “I largely knew

about it”: 36.9%; “I knew a little about it”: 55.3%; and “I

did not know anything about it”: 4.7%; and pharmacists: “I

knew about it completely”: 4.5%; “I largely knew about it”:

44.6%; “I knew a little about it”: 49.1%; and “I did not

know anything about it”: 1.8%. The results for nurses, clini-

cal laboratory technicians, radiology technicians, and other

professionals are shown in Fig. 2a.

The stratification of different level of awareness about

the most recent direct-acting antiviral agents for treating

HCV was as follows: physicians: “I knew about it com-

pletely”: 2.9%; “I largely knew about it”: 34.2%; “I knew a

little about it”: 56.2%; and “I did not know anything about

it”: 6.7%; and pharmacists: “I knew about it completely”:

1.8%; “I largely knew about it”: 44.1%; “I knew a little

about it”: 52.3%; and “I did not know anything about it”:

1.8%. The results for nurses, clinical laboratory and radiol-

ogy technicians, and other professionals are shown in
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Figure　2.　Results of the questionnaire-based survey of the awareness about hepatitis virus, with 
healthcare professionals classified by profession. Results concerning the awareness about (a) HBV 
and (b) HCV. HBV: Hepatitis B virus, HCV: Hepatitis C virus
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Figure　3.　Results of the questionnaire-based survey of the awareness about hepatitis virus, with 
physicians classified by medical specialty. Results concerning the awareness about (a) HBV and (b) 
HCV. A Chi-squared test was used for statistical analysis. HBV: Hepatitis B virus, HCV: Hepatitis C 
virus
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Fig. 2b. For both HBV and HCV, physicians and pharma-

cists had a higher level of awareness than other profession-

als, and pharmacists, in particular, had a higher level of

awareness than non-specialist physicians.

In addition, the level of awareness was compared among

physicians of different specialties (Fig. 3). The stratification

of physicians in different fields with different awareness lev-

els about the management of HBV was as follows: internal

medicine such as cardiovascular medicine and endocrinol-

ogy: “I knew about it completely”: 11.0%; “I largely knew

about it”: 40.3%; “I knew a little about it”: 44.8%; and “I

did not know anything about it”: 3.9%; surgery such as or-

thopedic or gastrointestinal surgery: “I knew about it com-

pletely”: 3.9%; “I largely knew about it”: 33.8%; “I knew a

little about it”: 55.8%; and “I did not know anything about

it”: 6.5%; other fields such as dermatology, ophthalmology,

and otorhinolaryngology: “I knew about it completely”:

1.1%; “I largely knew about it”: 32.4%; “I knew a little

about it”: 61.5%; and “I did not know anything about it”:

5.0%. The awareness level among physicians in the surgical

fields was lower than that of those in the internal medicine

field. The awareness level among physicians in the fields

other than surgery and internal medicine was significantly

lower (p<0.01) than that of those in the internal medicine

field (Fig. 3a).

The proportions of physicians in different fields with dif-

ferent levels of awareness about direct-acting antiviral agents

for treating HCV were as follows: internal medicine: “I

knew about it completely”: 6.5%; “I largely knew about it”:

41.6%; “I knew a little about it”: 48.1%; and “I did not

know anything about it”: 3.9%; surgery: “I knew about it

completely”: 1.3%; “I largely knew about it”: 29.9%; “I

knew a little about it”: 58.4%; and “I did not know anything

about it”: 10.4%; and other fields: “I knew about it com-

pletely”: 1.1%; “I largely knew about it”: 27.2%; “I knew a

little about it”: 63.9%; and “I did not know anything about

it”: 7.8%. The awareness level of physicians in the surgical

fields (p<0.05) and fields other than surgery and internal

medicine (p<0.01) was significantly lower than that of those

in the internal medicine field (Fig. 3b).
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Figure　4.　Status of referral of hepatitis patients to specialist physicians by non-specialist physicians, 
and changes in the level of awareness after the lecture. Results (a) about HBV positive patients and 
(b) HCV positive patients. A Wilcoxon signed-ranks test was used for statistical analysis. HBV: Hep-
atitis B virus, HCV: Hepatitis C virus
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The referral status of patients positive for hepatitis virus

to hepatologists is shown in Fig. 4. Concerning HBV-

positive patients, the frequencies of the responses before the

lecture were as follows: “I have referred all such patients to

date”: 37.7%; and “I have referred such patients when possi-

ble”: 47.7%. After the lecture, these had increased as fol-

lows: “I intend to refer all such patients in the future”:

71.7%; and “I intend to refer such patients when possible”:

27.6%. Thus, the awareness among physicians about the

need to refer patients to specialists had significantly in-

creased to 93.0% (p<0.001, Fig. 4a). Concerning HCV-

positive patients, the frequencies of the responses before the

lecture were as follows: “I have referred all such patients to

date”: 31.7%; and “I have referred such patients when possi-

ble”: 53.0%. After the lecture, these had increased as fol-

lows: “I intend to refer all such patients in the future”:

67.4%; and “I intend to refer such patients when possible”:

31.9%. Thus, the awareness among physicians about the

need to refer patients to specialists had significantly in-

creased to 93.0% (p<0.001, Fig. 4b).

The survey also examined the reasons for not previously

referring patients to specialists among physicians. The ques-

tionnaire permitted multiple answers, and 432 answers were

received. The stratification of physicians giving different re-

sponses was as follows: “specialist physicians were already

involved”: 28.8%; “I had no knowledge and/or interest”:

28.1%; “all I did was explain the results orally”: 24.2%;

“the patient did not want a referral”: 16.4%; “I have no

hepatitis patients”: 12.2%; “I have no time to write referral

letters”: 9.9%; “the primary disease was serious”: 8.7%; and

“others”: 13.9% (Fig. 5). These survey results show that nu-

merous physicians did not refer patients due to the lack of

knowledge and only gave explanations orally; thus, they

were unable to explain the results thoroughly or refer pa-

tients to specialists.
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Figure　5.　Reasons why non-specialist physicians have not referred hepatitis patients to specialist 
physicians to date.
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Discussion

Due to the introduction of direct-acting antiviral agents

for treating hepatitis C, a high rate of virus elimination has

currently become feasible (4), and the number of people

with persistent HCV infection in Japan had decreased to

850,000 as of 2015 (15). Kabiri et al. have reported that if

the new test guidelines are followed and the new anti-HCV

treatment method is performed reliably, it is expected that

by 2036, the HCV infection rate in the USA will be reduced

to approximately 1 in 1,500, making it a rare disease (16).

The WHO has declared a campaign to eradicate viral hepati-

tis by 2030 (1). In addition, hepatic carcinogenesis is known

to be suppressed by virus elimination (17). Similarly, in the

case of hepatitis B, disease control can be achieved by oral

administration of nucleic acid analogs (6, 7). Therefore, it is

important to refer patients positive for hepatitis virus to ap-

propriate specialist physicians so that treatment can be initi-

ated at an early stage and/or appropriate tests can be con-

ducted regularly.

In Japan, national policies have been established to ensure

that hepatitis patients receive appropriate treatment (11),

with one of these policies being the promotion of hospital-

ized treatment. Furthermore, the recommendation of treat-

ment using an electronic medical records alert system has

been reported to be useful (12-14). As an attempt similar to

that in Japan, Konerman et al. developed a “best-practice

recommendation” system using electronic health records and

reported this to be a useful tool for promoting treat-

ment (18). This study is the first report in our country that

surveyed several institutions. The finding of the present

questionnaire-based survey was that the proportion of non-

specialist physicians who are aware of the most recent infor-

mation about HBV/HCV was only 37.1% to 42.0% (Fig. 2).

The level of awareness about the most recent information

among physicians in the surgical field and fields other than

surgery and internal medicine, who are considered to have

numerous opportunities to conduct hepatitis virus tests as

screening before surgery or invasive tests, was particularly

low. In addition, 28.1% of the physicians stated “I had no

knowledge and/or interest” as the reason why they had not

referred patients to specialists. There have been reports of

similar results in questionnaire-based surveys of dialysis

specialists (19), and it is considered that increasing aware-

ness will be connected to the appropriate medical institu-

tions. In this study, lectures were explicitly given to all

healthcare workers, including the physicians in the medical

safety class, where attendance was indispensable to all insti-

tutions. Therefore, we considered that our employed public-

ity measures for physicians not interested in an intra-

hospital referral system was effective. In this study, we only

investigated the current referral trend before the lecture and

the consequent intention (intention to refer patients to spe-

cialists) after the lecture; we could not examine the behav-

ioral modification concerning referrals after the lecture. We

intend to investigate in the future, whether, and how these

lectures improve the rate of the introduction to specialists.

Because nurses have more opportunities to interact with

patients, we expect synergy between the lecture and encour-

agement to advise patients to consult non-specialists by the

nurses. Furthermore, this questionnaire-based survey showed

that pharmacists had a higher level of awareness than non-

specialist physicians about the management of HBV and an-

tiviral treatment for hepatitis C. Because pharmacists are

often concerned with patient compliance to antiviral therapy

and HBV reactivation measures, we infer that a pharmacist

has abundant knowledge on viral hepatitis. To establish an

organization such that, together with dealing with HBV re-

activation, recommendations for treatment by specialist phy-

sicians can be made not only by non-specialist physicians,

but also by pharmacists. Moreover, further measures have to

be taken so that knowledge about this area can be spread to

all healthcare professionals, and that hepatitis patients can

undergo treatment at appropriate medical institutions at an

early stage (20). In addition, this survey showed that other

professionals had the lowest level of awareness about HBV

and HCV because most of them were medical office work-
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ers who lacked technical knowledge about the disease. We

believe that the lecture would be useful for medical office

workers when an explanation of the specific medical ex-

penses subsidy system for patients with hepatitis is provided

to them.

We performed an attitude survey about knowledge on vi-

ral hepatitis and the need for intra-hospital referral to a spe-

cialist, which also involved the use of a medical records

alert system to encourage the in-hospital referral of patients

with hepatitis to a specialist. We believe that non-specialist

physicians are not adequately informed, and the resultant ef-

fect of that is the restrictive use of the medical records alert

system. Therefore, lectures are essential to provide further

insight to non-specialists. Furthermore, the promotion of re-

ferrals can be expected from a team approach in medical

care, resultant from such lectures delivered to several cate-

gories of healthcare workers. We intend to examine the in-

tervention by the team approach in medical care, as a fur-

ther aid to physicians who are not acquainted with the medi-

cal records alert system.

Conclusion

The outcome of this questionnaire-based survey suggests

that the limited awareness about the most recent information

on hepatitis viruses on the part of non-specialist physicians

is a factor inhibiting the intra-hospital referral of patients to

appropriate specialists. An electronic medical records alert

system is useful for the intra-hospital referral of HBV and

HCV carriers to hepatologists; however, to be effectively

used, it is important to disseminate information about the

system and provide education to increase awareness about

viral hepatitis.
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