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Introduction: The Public Health Center (PHC)dknown as hokenjo in Japandassume a crucial role in
disease control. Coronavirus disease 2019 (COVID-19) is one of many designated infectious diseases
monitored by the agency. During the present pandemic, patients who suspected COVID-19 were
instructed to call the Coronavirus Consultation Center in the PHC prior to visiting the hospital. The aim of
this study was to elucidate the differences in polymerase chain reaction (PCR) positivity between PHC
referrals and direct walk-in patients.
Methods: The present was a single-center, retrospective cohort study conducted at the Tokyo Metro-
politan Hospital from March to September, 2020. Patients who received a PCR test for SARS-CoV-2 were
included and categorized into the PHC referral or direct walk-in groups. The outcomes included the total
number of patients undergoing PCR tests and the percentage of PCR positivity in each group.
Results: We identified 1680 patients (781 PHC referred and 899 direct walk-in groups). The percentage of
PCR positivity did not significantly differ between the PHC referral and direct walk-in groups during the
first wave (30.5% vs. 29.2%; p ¼ 0.78). PCR positivity was significantly higher in the PHC referral group
than the direct walk-in group during the second wave (30.1% vs. 23.1%; p ¼ 0.051) and entire study
period (30.2% vs. 24.7%; p ¼ 0.011).
Conclusions: Despite health authority recommendations, the number of direct walk-in patients were
higher than PHC referral patients. The percentage of PCR positivity was significantly higher in the PHC
referral group than in the direct walk-in group.

© 2021 Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases.
Published by Elsevier Ltd. All rights reserved.
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1. Introduction

The Public Health Center (PHC), known as hokenjo, assumes a
vital role in disease surveillance, prevention and control in Japan
[1]. Coronavirus disease 2019 (COVID-19) is one of many designated
infectious diseases (Class II) falling under the jurisdiction of PHCs.
At the time this manuscript was authored on September 25, 2020, it
was mandated by public health law that patients diagnosed with
COVID-19 were to be reported to the regional PHC for purposes of
ous Diseases. Published by Elsevier Ltd. All rights reserved.
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Fig. 1. Patient flow. COVID-19, coronavirus disease 2019; PCR, polymerase chain
reaction.
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disease surveillance in Japan [2,3]. Physicians confirming a positive
real-time polymerase chain reaction (PCR) for SARS-CoV-2 were
required to notify the regional PHC immediately after diagnosis. In
the initial phase of the pandemic, PCR tests were only made
available to patients after approval by the PHC. A lack of testing
resources, compounded by strict testing thresholds adopted by the
PHCs, resulted in a large volume of PCR requests from physicians
being denied by the regional PHCs [4]. Patients who suspected
COVID-19 were instructed to call the Coronavirus Consultation
Center in the PHC prior to visiting the hospital.

Beginning on March 6, 2020, PCR tests for SARS-CoV-2 became
covered by the national health insurance in Japan and were made
available at designated COVID-19 healthcare facilities [5]. Following
this decision, physicians were granted the relative freedom to
determine which patients warranted testing.

Japanese public health authorities instructed patients who
suspected COVID-19 to make hospital visits only after consulting
regional PHCs. While never officially stated, the overarching
intention of instructing patients to consult regional PHCs prior to
making hospital visits was likely to increase the prior probability of
patients being allocated the use of limited hospital resources;
however, this strategy inadvertently backfired, creating a vacuum
of inquiries which overwhelmed and ultimately incapacitated the
understaffed PHCs [6]. The ensuing confusion led to a noticeable
proportion of patients bypassing the PHC and directly visiting their
local hospitals.

The question remains whether this public health strategy was
grounded upon scientific merit and succeeded in efficiently
funneling patients with a higher prior probability for COVID-19 into
designated COVID-19 healthcare facilities in comparison with
direct walk-in patients. The present study aimed to elucidate the
difference in the percentage of PCR positivity for SARS-CoV-2 be-
tween PHC referred and direct walk-in patients. Additionally, in
order to determine which pathway was more commonly adopted
by the general public, the total number of PHC referrals and direct
walk-ins were assessed.

2. Materials and methods

2.1. Study setting

We conducted a single-center, retrospective cohort study based
on medical chart data obtained by the Tokyo Metropolitan Hiroo
Hospital between March 1 and September 11, 2020. This hospital is
located in central Tokyo and is a designated tertiary-care emer-
gency medical center. Shortly after the pandemic started, this fa-
cility began accepting suspected cases of COVID-19. To avoid cross
contamination between patients with suspected or confirmed
COVID-19 and those not suspected of COVID-19, we segregated
patients by zone and established an emergency room (ER) tailored
specifically for COVID-19 patients called the “COVID-ER.” Patients
with fever, cough, dyspnea, myalgias, diarrhea, headache, anosmia
or ageusia were referred to the COVID-ER. Patients transported by
emergency medical services and walk-ins presenting with COVID-
19 like symptoms were also assessed and treated in the COVID-
ER. In contrast, regional PHCs initially referred patients to our fa-
cility based on fever �37.5 �C continuing for 4 or more days.

2.2. Patient selection and outcomes

We extracted consecutive patients who visited the COVID-ER
during the study period. Patients who received a real-time
reverse transcriptase-PCR for SARS-CoV-2 via a nasopharyngeal
swab, sputum or saliva sample were included in the present study.
Patients with multiple visits to the COVID-ER were excluded. Also
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excluded were patients transported via emergency medical service
because patients referred from regional PHCs did not utilize such
services. Patients were divided into the PHC referral and direct
walk-in groups.

We described patient characteristics including age, sex, race,
and specimen of PCR (nasopharyngeal swab, sputum or saliva). We
also documented the severity of COVID-19 upon admission or
reception at the COVID-ER. Severity of disease was categorized
using the Interim Guidance issued by the World Health Organiza-
tion. In the guidance document, the severity of COVID-19 has been
divided into five categories: asymptomatic, mild, moderate, severe
and critical [7]. The outcomes were defined as the difference in the
percentage of PCR positivity for SARS-CoV-2, along with the total
number of patients who visited the COVID-ER, documented be-
tween PHC referred and direct walk-in patients. The percentage of
PCR positivity among the two groups was analyzed for three
defined periods: i) during the entire study period, ii) during the first
wave of COVID-19 in Japan (March 1 to May 25, 2020), and iii)
during the second wave (May 26 to September 11, 2020). In the
present study, we defined the first wave of COVID-19 in Japan from
March 1 to May 25, 2020 because the state of emergency was lifted
on May 25, 2020 [8]. The daily trends on the total number of pa-
tients receiving a PCR test and that of patients with PCR positivity
was assessed. Next the trends in the percentage of PCR positivity,
along with the total number of patients who visited the COVID-ER,
were categorically analyzed for PHC referred and direct walk-in
patients.
2.3. Statistical analysis

Continuous variables were reported as median and interquartile
range (IQR), and categorical variables were reported as number and
percentage. Continuous variables were compared between the
groups using the Wilcoxon rank-sum test, and categorical variables
were compared using the chi-square test. For plotting the trends,
we used the moving average of 7 days (including the 3 days before
and after the index date). All two-sided p-values less than 0.05were
considered significant. All analyses were performed using Stata
MP15 (StataCorp, College Station, TX, USA).



Table 1
The characteristics of patients who received a PCR test for SARS-CoV-2.

Public Health Center referral group (n ¼ 781) Direct walk-in group (n ¼ 899) p-value

Age, years, median (IQR) 37 (28e49) 42 (28e65) <0.001
Male sex, n(%) 441 (56.5) 530 (59.0) 0.30
Non-Japanese, n(%) 41 (5.2) 71 (7.9) 0.030
Period, n(%) 0.38
First wave 220 (28.2) 236 (26.3)
Second wave 561 (71.8) 663 (73.7)

Specimens used for PCR, n(%)a

Nasopharyngeal swab 777 (99.5%) 888 (98.8%) 0.12
Sputum 4 (0.5%) 10 (1.1%) 0.28
Saliva 0 (0.0%) 3 (0.3%) 0.25

IQR, interquartile range; PCR, polymerase chain reaction.
a Some patients received more than one PCR test.

Fig. 2. Daily trends on the total number of patients who received a PCR test. Moving average of 7 days (including the 3 days before and after the index date) applied. COVID-19,
coronavirus disease 2019; PCR, polymerase chain reaction.

M. Nakajima, Y. Yamamoto, R.H. Kaszynski et al. J Infect Chemother 27 (2021) 852e856
3. Results

We identified 2836 patients who visited the COVID-ER and
underwent PCR testing during the study period. After application of
the exclusion criteria, we analyzed 1680 patients: 781 PHC referrals
and 899 direct walk-ins (Fig. 1). The characteristics of patients who
received a PCR test for SARS-CoV-2 are shown in Table 1. The PHC
referred patients were significantly younger than direct walk-ins.
Direct walk-in patients were more likely to be admitted than PHC
referrals. Severity of COVID-19 upon admission or reception at the
COVID-ER is listed in Supplementary Table S1.

Fig. 2 demonstrates the daily trends on the total number of
patients who received a PCR test during the study period along
with PCR positivity. The percentage of PCR positivity spanning the
entire data period was 27.3% (458/1680). Fig. 3 demonstrates the
percentage of PCR positivity for the PHC referred and direct walk-in
groups. During the first wave of the pandemic in Japan, PCR posi-
tivity did not significantly differ between the PHC referred and
direct walk-in groups. In contrast, during the second wave and
across the entire study period, the percentage of PCR positivity was
significantly higher in the PHC referred group than the direct walk-
in group (Table 2). The total number of patients in the direct walk-in
group was higher than the PHC referral group for the entire study
period and the first and secondwaves. Fig. 4 demonstrates the daily
trends of the total number of patients who visited the COVID-ER for
both groups.
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4. Discussion

The present study demonstrated that the percentage of PCR
positivity for SARS-CoV-2 did not significantly differ between PHC
referrals and direct walk-in patients during the first wave of the
pandemic in Japan. In contrast, PCR positivity was significantly
higher in PHC referred patients during the second wave.

Through public service announcements, patients who suspected
COVID-19 were instructed to call Coronavirus Consultation Centers
in the regional PHC before visiting hospitals. Following this
announcement, only patients referred via PHCs were technically
allowed to make hospital visits for COVID-19 related issues; how-
ever, in actuality the number of direct walk-ins outnumbered PHC
referred patients during each period assessed in the present study.
There are several possible reasons for these findings: i) the patient
attempted contact with the PHC, but was not connected due to an
overwhelming number of inquiries, ii) the patient consulted the call
center but failed to meet the strict criteria for referral, iii) the pa-
tient was unware of the public health recommendation and visited
the hospital directly without consulting the PHC.

For PHC referred patients, physicians were required to send a fax
to the PHC requesting permission to conduct a PCR test. Once
approved, a representative from the PHC was dispatched to the
hospital to collect a specimen for PCR analysis. The results of the
PCR test were subsequently reported to the hospital by the PHC via



Fig. 3. Percentage of PCR positivity for Public Health Center referrals and direct walk-ins. Moving average of 7 days (including the 3 days before and after the index date) applied.
COVID-19, coronavirus disease 2019; PCR, polymerase chain reaction.

Table 2
Percentage of PCR positivity for Public Health Center referrals and direct walk-ins.

Outcomes Public Health Center referral group
n (%)

Direct walk-in group n (%) p-value

Total (n ¼ 1680) 236/781 (30.2%) 222/899 (24.7%) 0.011
First wave (n ¼ 456) 67/220 (30.5%) 69/236 (29.2%) 0.78
Second wave (n ¼ 1224) 169/561 (30.1%) 153/663 (23.1%) 0.005

PCR, polymerase chain reaction.

Fig. 4. Daily trends of the total number of Public Health Center referrals and direct walk-ins visiting the COVID-ER Moving average of 7 days (including the 3-days before and after
the index date) applied.COVID-19, coronavirus disease 2019.
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telephone. This protocol is wrought with complexity and imposed
an unnecessary burden upon both hospital and PHC staff.

During the first wave, when PCR testing was limited, PCR posi-
tivity did not significantly differ between the PHC referred and
direct walk-in groups. During this initial phase of the pandemic,
only relatively severe patients with a high likelihood of infection
were allowed to make hospital visits, regardless of whether they
came directly to the hospital or were referred by the PHC. In
contrast, during the second wave, PCR positivity was significantly
higher in PHC referred patients. During the second wave, PCR
testing saw expanded use as testing was made available at the
physician's discretion [9]. As a result, for direct walk-in patients,
PCR testing could be performed as a precautionary measure even in
patients presenting with minor or atypical symptoms. On the
opposite end of the spectrum, patients referred by the PHC were
selected on the basis of close contact with a known COVID-19 pa-
tient, patient clusters, and patients with typical symptoms for
855
COVID-19. These factors may have contributed to the difference
observed in the percentage of PCR positivity between the two
groups.

The patient referral system operated by the PHC, combined with
the strict criteria adopted during the initial phase of the pandemic,
may have theoretically prevented patients from overwhelming
hospital capacities. During the entire study period, the percentage
of PCR positivity was higher in the PHC referral group in compar-
ison with the direct walk-in group. These results collectively indi-
cate that the PHC selectively and correctly screened patients with a
higher likelihood for COVID-19. On September 4, 2020, the Minister
of Health, Labour and Welfare, Japan announced that patients will
be allowed to make direct hospital visits without prior consultation
with the Coronavirus Consultation Center in the PHC ahead of the
winter influenza season [10]. This policy was expected to alleviate
the burden imposed upon the PHC but came with the risk of
overwhelming hospitals with patients during the winter months
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where an increased strain would likely be imposed as a result of
seasonal demands.

There are several limitations in the present study. First, this is a
retrospective observational study conducted in a single facility in
Tokyo. The patients included in the present studymay be skewed in
favor of emergency cases and relatively severe patients given the
facilities traditional role as an emergency care center. Given the
single center nature of this study, the generalizability to areas
outside of Tokyo or other facilities are questionable. Second, our
study does not contain detailed patient characteristics, such as days
after onset of disease, or details concerning specific symptoms. A
small number of asymptomatic patients such as close contacts
could be included in both groups which could have inadvertently
influenced PCR positivity. We only focused on the percentage of
PCR positivity between PHC referrals and direct walk-ins. Third, the
implementation rate of PCR and severity of COVID-19 differed be-
tween the two groups. Although the degree of which is unknown,
these discrepancies could have influenced PCR positivity. Finally,
this study was not designed to evaluate and assess the PHC referral
system under the COVID-19 pandemic.

In conclusion, the number of direct walk-ins was higher in
comparison with PHC referred patients during the entire study
period and the first and second waves. Although PCR positivity did
not significantly differ between the PHC referred and direct walk-in
groups during the first wave, PCR positivity was significantly higher
in PHC referred patients during the second wave and the entire
study period. The results of the present study highlights the diffi-
culty in establishing an efficient system for visiting hospitals during
a pandemic.
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