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Purpose: It is important to understand how COVID-19 is affecting general outpatient
services, since hospitals see a wide variety of patients. This study aimed to evaluate the
incidence and clinical picture of COVID-19 in general outpatient services. Currently, the
diagnosis of COVID-19 depends strongly on the results of polymerase chain reaction (PCR)
assays. However, since the sensitivity of PCR tests for SARS-CoV-2 is not high enough to
assure confidence. On the other hand, the SARS-CoV-2 antibody (Ab) test is highly sensitive
after 2 weeks of symptom onset, and might complement the PCR test. Therefore, we
measured Ab in addition to PCR to obtain a more accurate clinical profile of COVID-19,
which might be helpful in building future practice strategies.

Patients: The study patients were those who visited our department for the first time
between November 2020 and March 2021 and fulfilled the enrolment criteria.

Methods: All patients underwent total SARS-CoV-2 Ab testing, and PCR tests were
performed in only some of them; patients were classified according to the performance of
PCR tests for comparisons.

Results: Ninety-four patients who underwent Ab testing during the study period were
eligible for study enrolment, and the PCR test was performed in 40 of them. Only one
patient was diagnosed with acute stage COVID-19 based on a positive PCR test. Antibodies
were positive in six (6.4%) of the 94 patients. Five of the six Ab-positive patients were
negative for PCR, and the test was not performed in the sixth patient. All the six patients had
prior symptoms suggestive of infection, and respiratory symptoms were more noticeable than
fever. The Ab positivity rate was significantly higher than published data.

Conclusion: COVID-19 is not rare in general outpatient services and can be missed based
on PCR tests alone. The diagnosis should be made from a comprehensive perspective.
Keywords: COVID-19, SARS-CoV-2 antibody, outpatient service, fever

Introduction

It has been more than a year since COVID-19 became a global pandemic. This
emerging infectious disease has shown no signs of subsiding and is forcing us to
restrict our daily lives. In contrast to the early stages of the pandemic, guidelines for
SARS-CoV-2 are now being developed, and rapid polymerase chain reaction (PCR)
tests for SARS-CoV-2 are now available at many medical institutions." We provide
general medicine outpatient services at our department, and as a result of this, or
perhaps because of the needs of society, there has been an increase in the number of
patients visiting our department with negative PCR test results, but who continue to
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have fever and other symptoms, and hence, need further
evaluation. In the current global pandemic, whether or not
a patient is COVID-19 positive is becoming one of the
most important factors to be decided in outpatient general
medicine. However, we still do not know enough about
this new infectious disease. As general physicians, we do
not have a complete picture of the impact of COVID-19 on
our practice, and there are several clinical issues that need
to be addressed, including the safety of hospital staff and
others.

Although a PCR assay for COVID-19 has been
developed, it cannot completely rule out infection
because its sensitivity is 90% at best, and, unfortunately,
there is currently no rapid, objective, and reliable
method to differentiate COVID-19.%* Computed tomo-
graphy scan of the chest is useful to improve the sensi-
tivity of COVID-19, but it cannot be performed as
routine screening due to the problems of radiation expo-
sure and since it does not provide microbiological
confirmation.* Hence, although many patients with
fever and cough are referred to our outpatient service
on a daily basis, there is no satisfactory solution as to
how to handle them, as this usually depends on the
judgment of the physician in charge.

COVID-19 has been reported to cause sequelae even
after recovery from the acute phase.”® Consequently,
patients might visit the clinic for COVID-19-related symp-
toms that occur after the acute phase has passed. Although
this is not limited to COVID-19, diseases triggered by
viral infections, such as reactive arthritis, are encountered
in daily clinical practice, and it is not rare to be unsure of
the differential diagnosis. If a diagnosis of prior viral
infection can be made, it might be possible to avoid
unnecessary tests and medications; hence, there is clinical
benefit in making a diagnosis even if the infection has
passed. Given the above clinical scenario and in order to
determine the approximate percentage of patients present-
ing for outpatient medical services who are COVID-19
positive, which would be useful information in clinical
practice, we decided to evaluate COVID-19 in first-time
outpatients.

Although the situation at the time of writing is different
from that at the time the study was conducted because
vaccination is now generally available, we have summar-
ized the results because we believe that the clinical char-
acteristics of the patients obtained here might be useful

information in future.

Materials and Methods

Background of Our Department

Our hospital is one of the central hospitals in Osaka City and is
organized into 58 specialized departments. Our Department of
Internal Medicine is akin to a department of general medicine.
Therefore, patients who visit our department have a variety of
chief complaints, and the diseases we diagnose cover all
departments. The main role of our department is to provide
medical services to patients who are referred from other hos-
pitals, and many of them visit us in order to find the cause of
their symptoms. Since our hospital is a Class 1 designated
infectious disease medical institution, we routinely perform
medical treatment for COVID-19 patients. However, the
Department of Infectious Diseases and the Department of
Intensive Care Medicine are mainly responsible for the treat-
ment of patients in the acute phase of COVID-19. In outpatient
services, patients with fever of over 38.0°C within the previous
seven days, patients with respiratory symptoms even with
fever of 37.5°C, and patients returning from overseas are
triaged to the Department of Infectious Diseases. Therefore,
the probability of acute COVID-19 patients visiting our depart-
ment is low. However, COVID-19 patients who fall outside
this triage might be seen at our department.

Evaluation of COVID-19

Although COVID-19 is usually assessed by PCR testing when
it is deemed appropriate, we mainly used SARS-CoV-2 anti-
body (Ab) assays at the time of conducting this study for the
following reasons. Patients who visit our department have
usually had symptoms since a while and have been previously
undergoing tests elsewhere. Hence, when they first visit our
department, patients might be past the appropriate time for
PCR testing, or PCR testing might have already been per-
formed at the referring institution. Consequently, an Ab test
was considered more appropriate for microbiological testing of
SARS-CoV-2. Additionally, we chose Ab testing due to the
fact that vaccines were not widely available at the time this
study was conducted, allowing for simple interpretation of the
presence of antibodies. In addition, rheumatoid factor (RF) was
measured in SARS-CoV-2 Ab-positive patients, because RF is
known to be cross-reactive with SARS-CoV-2 Ab.”

Antibody Assay

The assay reagent used in this study was Elecsys” Anti-
SARS-CoV-2 from Roche Diagnostics (Indianapolis, IN,
USA), which is based on the electrochemiluminescence
immunoassay method. This assay reagent detects complex
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antibodies containing immunoglobulin G targeting the
nucleocapsid of SARS-CoV-2, and has a sensitivity of
99.5% and a specificity of 99.8% for specimens obtained
2 weeks after onset of infection (Cut off index 1.0).%

Study Patients

From November 1, 2020 to March 31, 2021, we performed
usual medical treatment at our Department of Internal
Medicine for new patients. Additionally, the presence of
COVID-19 was assessed in patients aged 18 years or older
who visited our department with any kind of undiagnosed
symptoms, and who consented to study participation. Patients
who met the following criteria were excluded because they did
not meet the purpose of this study: (i) Patients in whom
a diagnosis was already or almost confirmed at the time of
the first visit, for example, a request for continued medical care
for rheumatoid arthritis, or detailed examination of a tumor, (ii)

Patients who visited us for a secondary examination of labora-
tory abnormalities without symptoms, (iii) Patients who had
already received some form of SARS-CoV-2 vaccine or had
had COVID-19, and (iv) Patients who were so immunocom-
promised that they could not be expected to produce globulins,
as in X-linked agammaglobulinemia. We also measured
SARS-CoV-2 Ab titers in 10 patients who were known to
have had COVID-19 in the past as positive controls, and in
26 volunteers who had no particular symptoms as negative
controls. All 26 volunteers are doctors at our hospital, includ-
ing two infectious disease physicians, 12 intensivists and 12
internists who routinely treat COVID-19 patients.

Classification of Chief Complaint

We summarized the background and clinical features of
the patients who were positive for COVID by PCR or
antibody testing (Table 1) to examine the clinical

Table 1 Summary of Patients with Positive Antibody or PCR Tests for SARS-CoV-2

No. | Age Sex CccC PDay Ab (Titer) PCR cXR CcT
Case description
| 39y M Fever 14 + 35.6 - - n/a
He had a high-grade fever and cough, which improved by the time of his visit.
2 39y F Cough 6l + 15.0 n/a n/a n/a
She had upper respiratory symptoms about two months earlier, but did not seek medical attention. She was a close contact of a COVID- 19 patient.
3 22y F Fever 21 + 42 - - -
She visited our outpatient service for low-grade fever, fatigue and dry cough. She had high fever 3 months earlier and 3 weeks earlier, but the
SARS-CoV-2 PCR test was negative both times.
4 54y F Fatigue 23 + 35.6 - + +
She experienced headache, fatigue and fever for a day, and although the fever improved, fatigue persisted. Since she was a close contact of
a COVID-19 patient, the PCR test was performed twice, but was negative both times.
5 56y F Cough 19 + 12.8 - n/a +
She did not have a fever, but visited us for persistent cough. Since the patient was a close contact of a COVID-19 patient, PCR tests were
performed twice, but both were negative.
6 32y M Arthralgia 26 + 10.9 - - n/a
The patient was referred to the hospital because persistent arthritic symptoms appeared in multiple joints after common cold symptoms.
The symptoms were thought to represent reactive arthritis.
7 87y F Dyspnea 7 - 0.1 + + +
She visited our outpatient service due to respiratory failure. A chest CTand PCR test confirmed COVID-19, but there was no fever at this time.

Notes: In the upper part of the table, from left to right, the following items are listed: case number, age, sex, chief complaint, days from onset to consultation, presence of
SARS-CoV-2 antibody test and its titer, PCR test result, simple chest radiograph findings and simple chest CT findings. If a test was not performed, it is described as n/a. For

»

chest radiographs and CT, “+” was used when there were findings that could explain COVID-19, and “-” was used otherwise. A brief case description is presented in the

lower part of the rows for each patient.

Abbreviations: CC, chief complaint; Ab, antibody; PDays, number of days after onset; PCR, polymerase chain reaction; cXR, chest X-ray; CT, computed tomography; n/a,

not available.
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Table 2 Antibody Response and Chief Complaint in Patients
Grouped According to Whether or Not They Underwent PCR
Testing

SARS-CoV-2 PCR Case
Not | Performed | (Positive)
Performed
Ab positive* I (1.9%) 5 (12.5%) 0
Ab negative* 53 (98.1%) 35 (87.5%) |
Fever®* 23 (42.6%) 31 (77.5%) 0| No. I3
Non-fever** 31 (57.4%) 9 (22.5%) |
Arthralgia 6 (11.1%) 1 (2.5%) 0 No. 6
Fatigue 3 (5.6%) 2 (5.0%) 0 No. 4
Dyspnea 2 (3.7%) 1 (2.5%) | No. 7
Stomach pain 3 (5.6%) 0 (0%) 0
Sore throat 2 (3.7%) 0 (0%) 0
Loss of appetite 1 (1.9%) 1 (2.5%) 0
Cough 1 (1.9%) 1 (2.5%) 0 | No.25
Other 13 (24.1%) 3 (7.5%) 0
Total 54 40 |

Notes: Since there was only one case that was PCR positive, it has been shown as
an auxiliary column next to the “PCR performed” column. The numbers shown in
the “Case” column correspond to the cases shown in Table |. * and **Indicate the
items that showed significant differences at p< 0.05 and p< 0.001, respectively,
between the PCR test performed and not performed groups. All except one of the
antibody-positive patients underwent PCR testing; the patient in whom PCR was
not performed was not evaluated because he did not visit the hospital in the acute
phase. In segregation according to the chief complaint, PCR was performed sig-
nificantly more often in patients with fever. The complaints other than fever are
listed in the order of frequency and importance below “Non-fever”. Five Ab-
positive patients were PCR negative, and the sixth Ab-positive patient did not
undergo PCR testing.

Abbreviations: Ab, antibody; PCR, polymerase chain reaction.

characteristics of SARS-CoV-2 patients. In addition, the
entire study cohort was divided into two groups, PCR not-
performed and PCR performed, based on whether or not
they underwent PCR testing, and the antibody status and
chief complaint of patients in the two groups were com-
pared (Table 2). In this analysis, we assessed the patients’
main complaint, based on the patient’s subjective com-
plaints, regardless of the description in their referral letter.

Statistical Analysis

We performed a y*-square test to compare the two groups
for each item in Table 2. Probability values of less than
0.05 were considered statistically significant.

Results

During the study period, 275 patients were seen for the
first time at our department, among whom 94 consenting
patients who met the inclusion criteria were enrolled in
this study. Among these patients, 40 patients were also
examined using SARS-CoV-2 PCR tests within thirteen

days of symptom onset; 31 of the 40 patients presented
with fever as the main complaint and 9 patients presented
with other complaints. Only one patient without fever was
PCR test-positive for COVID-19 at the time of the first
visit to our department, while all the other 39 patients were
negative. This PCR-positive case was diagnosed as acute
stage COVID-19 on the basis of PCR and radiography
results. Since this patient died 11 days later, Ab levels in
serum on only day 7 of illness were assessed, while in all
the other 93 patients, Ab levels were measured 2 weeks or
more after symptom onset. There were six SARS-CoV-2
Ab-positive patients, two with fever and four without
fever, all of whom had a history suggestive of some
prior infection. SARS-CoV-2 PCR testing had been per-
formed in the acute phase in five of the six patients and
was negative as described above, while the PCR test was
not performed in one patient because she did not seek
medical attention at that time. In addition, all six of these
patients had RF levels below the limit of detection.
A summary of the seven patients who tested positive for
SARS-CoV-2 by PCR (1 patient) or Ab testing (6 patients)
is shown in Table 1. Additionally, a summary of the Ab
titers and the patients’ chief complaints categorized by
whether or not PCR testing was performed is shown in
Table 2. All 10 positive controls were positive for SARS-
CoV-2 Ab, and all 26 volunteers were negative.

Discussion

Although the PCR test for SARS-CoV-2 provides rapid
results and has a high positive predictive value, it is not
foolproof and should not be completely depended on in
COVID-19 practice. The sensitivity of the PCR test is
generally considered to be around 70%, or 90% at the
highest.>® In addition, patients are not always seen at the
right time, and the accuracy of the result depends on how
well the procedure is performed. In fact, there are several
reports of COVID-19 cases where the initial PCR test was
negative.” !> The Ab test only requires a blood sample, so
the results are less likely to be influenced by individual
factors. Abs are detectable in serum from about 7 days
after infection onset and persist for at least 3-6
months.®'*'* The assay reagent used in this study pro-
vided a very high sensitivity and specificity after two
weeks of onset, as mentioned above.” Thus, the diagnostic
accuracy is considered to be very high in cases with
a history of suspected infection. This is also mentioned
in the Infectious Disease Society of America guidelines,
which indicate that Ab testing should be considered in
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patients with a strong clinical suspicion of COVID-19 and
negative PCR results.'® In the six patients who were Ab
positive in this study, all had symptoms of infection, and
more than two weeks had passed between symptom onset
and their visit to our department. Additionally, they were
negative for RF, suggesting that they were truly COVID-
19 positive.

In our study, PCR testing was performed with an intense
focus on fever. Thirty-one of the 40 patients (77.5%) who
underwent PCR testing were febrile, and even in non-febrile
patients, four patients underwent PCR testing because they
were close contacts of COVID-19 patients, and one patient
had fever in the early stage of the clinical course. Of the six
antibody-positive patients, one did not visit the hospital in the
acute stage of their illness, and the remaining five cases were
patients who underwent the PCR test, indicating that the
decision to apply PCR testing was not incorrect. However,
since five of the six Ab positive cases had negative PCR test
results (the test was not performed in the sixth Ab positive
case) despite having had the infection, it suggests that 5/39
cases (12.8%) would have been missed if only PCR testing
had been performed. In these cases, fever was observed only
in cases No. 1 and 3 at the time of the initial visit, and cases
No. 2 and 5 showed no fever throughout the course of the
disease. On the other hand, five of the six patients had
a history of some kind of respiratory symptoms. In actuality,
fever is not an inevitable symptom of COVID-19, and
respiratory symptoms, such as cough, are as common as
fever.'® Therefore, it is necessary to pay attention for symp-
toms of the common cold as well as fever when considering
COVID-19. Since the infectiousness of this disease lasts for
up to 9 days after the onset of symptoms, it is not necessary to
worry about infectivity in most cases in outpatient services of
higher medical institutions, such as our department.'’
However, even after this period, symptoms related to
COVID-19 are still possible and are expected to increase
with the spread of COVID-19 in the future, so general
physicians should always consider this as a differential diag-
nosis regardless of the results of PCR testing.

In our study, the positive rate of SARS-CoV-2 Ab was
higher than expected. According to a survey by the Ministry
of Health, Labour and Welfare of Japan, the SARS-CoV-2
Ab positivity rate in the general population in Osaka
Prefecture, which was assessed using the same assay, was
10 of 2970 people (0.34%) in June 2020 and 25 of 2746
(0.91%) people in December 2020."%'* Furthermore, as of
March 31, 2021, the cumulative number of COVID-19
patients in Osaka Prefecture was 52,202, indicating that the

estimated rate of infection based on the population of Osaka
Prefecture (8.823 million) was 0.63%.2° In comparison, the
antibody positivity rate in first-time outpatients at our depart-
ment was 6.4%, which is significantly higher (p < 0.05, y-
square test). Since the patients we assessed in this study were
selected from those for whom the cause of the disease could
not be identified even after examination at the primary med-
ical institution, it is not surprising that the number of Ab
positive patients was high. However, from a different per-
spective, it indicates that many COVID-19 patients are not
diagnosed in the acute stage and are subsequently seen at the
general outpatient clinic. In addition, when the parameter
was limited to only those who were diagnosed with viral
infections, 35.3% (6/17) of patients tested positive for SARS-
CoV-2 Ab. Our results suggest that from the perspective of
a general physician, the probability of a clinician encounter-
ing COVID-19 cases is higher than the publicly announced
values suggest, and is already at the level that it can be
described a common disease.

As described above, COVID-19 is a disease that can be
encountered on a daily basis, including for its related symp-
toms. However, now that vaccination has become more
widespread, the current situation might be different from
that prevalent at the time when this study was conducted,
although vaccine coverage is still not very high in the
general population. Since there are still many unvaccinated
patients, SARS-COV-2 Ab assessment might continue to
provide useful information, and hence, its measurement
should be considered based on the patient’s medical and
vaccination history. In addition, even in vaccinated indivi-
duals, there is insufficient confirmation of actual clinical
performance of the vaccine, and some immunocompro-
mised patients, especially those with CD8+ T cell function
abnormalities, have been reported to be infected with
COVID-19 and 2122
Therefore, if the patient is within 9 days of symptom
onset, even those who are SARS-CoV-2 Ab and PCR
negative, we should be very careful not to disregard their

re-infected after seroconversion.

symptoms as just a common cold. COVID-19 is still an
unknown entity, and is, therefore, unexpectedly difficult to
diagnose with certainty. General physicians need to be
aware that they might encounter COVID-19 at any time
and pay attention to appropriate infection control.

Limitations

As described previously, there is a selection bias among
patients who visit our department. The probability of diag-
nosing COVID-19 related symptoms in many medical
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institutions might be lower than in this study. For the same
reason, we also had limited opportunities to diagnose
COVID-19 in the acute phase, and it is possible that
other medical institutions might have more opportunities
to diagnose acute COVID-19. Additionally, as vaccination
becomes more widespread, the results might be different.

Conclusion

COVID-19 is currently a widespread infection, and many
cases are missed despite performance of the necessary
diagnostic tests. Diagnosis and risk management of
COVID-19 should be performed comprehensively with
reference to the results of medical interviews, microbiolo-
gical tests, and imaging studies.
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