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Early treatment of HIV relies on a timely detection of the infection, but many people living with HIV/AIDS
are unaware of their infection. In the current study, we applied an electronic medical records (EMR)based alert system ﬂagging high-risk patients previously diagnosed with infections of syphilis, hepatitis
A virus, hepatitis B virus, and/or hepatitis C virus, and those aged 20e50 years with a prior diagnosis of
shingles. During the study period (April to October 2019), a total of 47 individuals among 22,264 patients
visiting our department were identiﬁed as having high-risk of carrying HIV, and 14 of these individuals
underwent HIV testing. Two males aged below 65 years with a previous diagnosis of syphilis were
subsequently tested positive for HIV. This preliminary analysis of the EMR alert system facilitated the
identiﬁcation of high-risk people possibly carrying HIV, but the test rate remains to be improved.
© 2020 Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases.
Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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A timely diagnosis of human immunodeﬁciency virus (HIV)
infection could facilitate an early initiation of anti-retroviral treatments in patients. Moreover, those who know that they are infected
by HIV may be more likely to take action in preventing transmission. Although Japan has been known to have a low prevalence
of HIV with a concentrated epidemic among men who have sex
with men (MSM) [1], a recent study estimated that 14.4% of all
people living with HIV/AIDS (PLWHA) were undiagnosed in Japan
at the end of 2015 using the HIV-positive rates of ﬁrst-time donors
in the national blood donation records [2]. The 2018 Japan HIV
surveillance report stated that 1317 of HIV/AIDS cases were notiﬁed, and almost 29% of these cases were detected after the development of clinical symptoms, suggesting that many PLWHA may be
unaware of their HIV infection [3]. Similar estimations of underdiagnosed HIV were found in the US and high-income European
countries [4,5].

Abbreviations: EMR, electronic medical records; HBsAg, hepatitis B surface antigen; HCV, hepatitis C virus; HIV, human immunodeﬁciency virus; IgM-HAV, IgM
for hepatitis A virus; MSM, men who have sex with men; PLWHA, people living
with HIV/AIDS; STS, serologic test of syphilis; TPHA, treponema pallidum hemagglutination; UNAIDS, United Nations Programme on HIV/AIDS.
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HIV infection is often detected in patients consulting a medical
institution for sexually transmitted diseases other than HIV. However, early signs of HIV infection may be overlooked during initial
consultation as this is largely dependent on physician's experience
and judgement. Therefore, there is a demand for a system that
automatically identiﬁes high-risk patients of HIV infection for
screening. In MSM, syphilis infection is highly associated with an
increased risk of HIV infection compared with heterosexual men
[6]. Furthermore, co-infections of HIV with hepatitis viruses is
common, and the risk of co-infection in Japan is especially observed
in the MSM community [7]. The purpose of this study is to report
the preliminary results of applying a targeted HIV alert algorithm to
the electronic medical records (EMR) system in the general medicine department to assist the detection of new cases with HIV.
Our alert system identiﬁes high-risk patients eligible for HIVantibody testing according to existing EMR in Juntendo University
Hospital, Japan. The alert system automatically ﬁres an electronic
reminder for prescribing HIV testing when the given patient is
recognized as having a high likelihood of carrying HIV based on the
following criteria: 1) patients who are positive for serologic test of
syphilis (STS), Treponema pallidum hemagglutination (TPHA), IgM
for hepatitis A virus (IgM-HAV), hepatitis B surface antigen (HBsAg),
or hepatitis C virus (HCV) antibody, and whose HIV infection status
is unknown with an absence of HIV antibody test results documented in the EMR in the recent 5 years; or 2) patients aged
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results of an electronic HIV alert system, which prompted the
detection of HIV in two syphilis positive patients who were unaware of their HIV infection status during the study period. To the
best of our knowledge, this is one of the few report presenting the
outcome of an EMR alert system designed to identify patients with
high-risk of carrying HIV from Japan. Our study is limited by the
number of study site, the length of the study period, and perhaps
the lack of including other sexually transmitted diseases as the
criteria for alert. Nevertheless, the overall HIV positive rate (0.009%)
and the male predominance of newly-detected HIV cases (100%)
observed in this preliminary analysis was comparable to that previously reported in Japan (0.005% and 96.7%, respectively) [2].
Furthermore, all patients tested positive for syphilis, the only
sexually-transmitted disease included in the alert criteria, accepted
the recommendation of HIV testing. Although the co-medication
and comorbidity burden of life-long antiretroviral treatment in
HIV patients should be considered [8,9], it remains important to
prevent the spread of HIV infection by promoting early detection
and treatment according to the care cascade framework mentioned
in the published study [10]. To date, Japan has not met the ﬁrst two
90-90-90 goals set by the UNAIDS, as only 85.6% of HIV-positive
cases were diagnosed and 82.8% of those diagnosed were treated
[2]. It was proposed that HIV testing programs should be promoted
in high-risk groups including MSM, sexual workers, and injecting
drug users in hope of meeting the UNAIDS targets in Japan [2]. An
alert system that automatically identiﬁes high-risk patients such as
the one applied in our study could assist and contribute to early
detection of new HIV infection among PLWHA who are unaware of
their infection status. EMR-based alert strategies have been adopted by hospitals in several countries, and those that focused on the
high-risk populations of carrying HIV have reported promising
results. A recent paper published by an American group demonstrated signiﬁcantly increased same-day HIV testing rate and test
positive rate by an electronic alert strategy that promoted HIV
testing when physicians order tests for viral hepatitis or sexually
transmitted disease [11]. A clinical decision support system
embedded in the EMR prompting physicians to add an HIV test
when other tests selected implied that the patient had a higher risk
of carrying HIV increased HIV test rates numerically in a UK study,
although only 1 in 10 prompts were accepted by physicians [12].
Another electronic alert algorithm similar to our own prompted
signiﬁcantly more HIV testings and new HIV diagnoses in hospitalized patients compared with that prior to implementation of the
EMR alert system in a medical center located in Bronx, US [13].
The HIV alert system is valuable in detecting people who are
otherwise unaware of their status. Nevertheless, despite the targeted HIV testing protocol speciﬁcally recommended to high-risk

between 20 and 50 years old who have shingles diagnosis and
whose HIV infection status is unknown with an absence of HIV
antibody test results documented in the EMR in the recent 5 years.
For the purpose of increasing the sensitivity of the alert system,
syphilis was deﬁned as having records with positive STS or TPHA.
Shingles was deﬁned as patients documented having “shingles” as
clinical diagnosis in the electronic medical record.
Records from a total of 22,264 patients who visited our
department during April 1st to October 31st, 2019 were subjected
to the HIV early alert system. Patients whose EMR received an
electronic alert when the records are called-up by the clinician
during the outpatient visit to the Department of General Medicine
were advised to undergo voluntary HIV testing. The outcomes of
the current study are the number of patients identiﬁed needing HIV
antibody testing, those who accepted the recommendation, and the
result of HIV antibody test.
“Amongst the 22,264 patient-records, there were 27 patients
with history of HAV, HBV, HCV, or syphilis; 216 patients with history of shingles. A total of 47 patients (20/27 patients with HAV,
HBV, HCV, or syphilis), (28/216 from patients with shingles) were
identiﬁed as high-risk by the HIV alert system and recommended to
take HIV testing during the study period. One patient had two of
abovementioned medical conditions. The mean age was 42 yearsold, with 7 patients aged above 65 years (14.9%). Almost half of
the patients identiﬁed as needing a HIV test were males (n ¼ 22,
46.8%). The reasons for ﬁring the electronic alert were syphilis
positivity (7 cases), HBV infection (6 cases), HCV infection (7 cases),
and 20 to 50-year-olds diagnosed with shingles (28 cases) (Fig. 1).
None were alerted due to HAV infection. Six males and eight females) were subsequently tested for HIV antibodies, and within
these individuals there were 7 cases with syphilis, 2 cases with HBV
infection, 2 cases with HCV infection, and 4 cases with shingles
(Fig. 1). Ten of the patients who received HIV testing were below
the age of 65. Among those who received HIV screening, 2 were
detected positive for HIV antibody, resulting in a positive detection
rate of 14.3% in those willing to undertake such a test (2 out of 14
patients tested), 4.26% in those identiﬁed by the EMR alert (2 out of
47 patients ﬂagged by the alert system), and 0.009% in those who
came in our department over the 74 month period (2 out of 22,264
patients seeking medical assistance from the Department of General Medicine). In particular, all 7 patients positive for syphilis and
recommended HIV screening by the alert system underwent such
testing, and two of them were tested positive for HIV. These two
HIV positive patients were both males and aged under 65 years.
Early signs of HIV infection could be overlooked by clinicians,
even at the initial consultation for sexually transmitted diseases in
the hospital. In the current report, we present the preliminary

Fig. 1. The cases selected by the electronic medical records alert system as needing a HIV test. HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeﬁciency virus.
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patients, the testing rate could still be suboptimal as demonstrated
by a study adopting data from national ambulatory survey in the US
[14]. Similarly, our data shows there is a large proportion of patients
alerted/indicated as requiring a HIV screening, but declined the
test. Among the 32 patients who declined the HIV test, there were 4
patients who declined the test due to having received the test in
other hospitals, 3 patients positive for shingles declined the test (1
treated with oral steroid for SLE; 2 treated with external steroid for
atopic dermatitis). The reasons behind reluctance in accepting the
recommendation for the remaining 26 patients were not known,
but this could be linked to the perceived stigma against PLWHA
[15]. Thus, it is necessary to consider implementation of methods
such as consultation, at-home tests, or anonymous testing to increase the patients’ willingness to undergo HIV testing after being
alerted by the system.
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