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1 | INTRODUCTION

As coronavirus antibody testing is simpler than performing
polymerase chain reaction, it is being actively developed and
sold. However, few mental problems associated with false-
positive testing results have been reported. We describe the
case of a nurse who suffered from mental distress due to a
false-positive antibody test result.

The coronavirus disease 2019 (COVID-19) pandemic has
been ongoing since the first case occurred in Wuhan, China,
in November 2019. Since then, the number of COVID-19
infections and deaths has been increasing worldwide.
Although various infection control measures have been im-
plemented, new infections remain difficult to prevent. By the
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This study suggests the importance of instituting accompanying measures to pre-

vent potential negative mental and social impacts on people receiving false-positive

COVID-19 antibody test (qualitative antibody kit), COVID-19 epidemic, false positive, mental

end of September 2020, the number of people infected with
COVID-19 worldwide reached 36 million, while the number
of deaths exceeded 1 050 000." Hence, further precautions
are necessary to control the pandemic.

Antibody testing is useful in evaluating and controlling
infections, assessing the effects of new vaccines, and as a
marker of severity of SARS-CoV-2.% As rapid immunochro-
matographic (ICG) testing kits are easy to use and require
no apparatus, they are used widely. Hence, increasing the
usage and improving the accuracy of these tests have recently
become vital public health issues.’ Antibody testing is cate-
gorized as qualitative and quantitative; the former tests have
been widely developed and sold globally. Each product has
suboptimal sensitivity and specificity in detecting COVID-19
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infection, and a definitive diagnosis cannot be made based
solely on these tests; furthermore, the accuracy of antibody
testing has been frequently questioned. Currently, little infor-
mation is available on the mental health impact of these tests,
including the psychological effects of false-positive testing
results.

We herein report the case of a Japanese healthcare worker,
who suffered from severe mental distress due to a false-
positive COVID-19 antibody test result. Discussing the ef-
fects of false-positive antibody testing results may provide
crucial information to clinicians, who are considering to ex-
pand the application of COVID-19 antibody testing.

1.1 | History of the new coronavirus
antibody testing in our hospital

In mid-April 2020, the Seireikai Health Care Group intro-
duced a new COVID-19 antibody qualitative testing kit man-
ufactured by Vazyme Co., Ltd. The sensitivity and specificity
of this product were 91.54% (95% CI: 86.78%-94.65%) and
97.02% (95% CI: 94.74%-98.33%), respectively.” Our group
measured the IgM and IgG antibodies of medical staff (ex-
cluding clerical staff) working in the office. A polymerase
chain reaction (PCR) assay was performed in 51 participants,
whose results indicated IgM positivity on rapid ICG testing;
all PCR test results were negative. None of the staff had any
subjective symptoms related to COVID-19 during the survey
period. The doctor in charge of the testing explained the pro-
cess and results of the testing to the staff who tested positive
on qualitative antibody testing. Two months after the survey,
none of the participants were diagnosed with COVID-19.
Thus, the positive IgM results were determined to be false
positives.

The clinic where the reported member of staff worked
was located in a mountainous area, which is approximately
40 minutes away from the major cities of the Naka-dori re-
gion, Fukushima Prefecture, by car. As of 1 July 2020, the
prevalence of the aging population in this region was 39.7%,
which is much higher than that of Japan (28%).%° As of 30
September 2020, the number of new coronavirus infections
in Fukushima Prefecture was 279, and transmission had not
been confirmed. A total of 40 000 people live in this area,
which is served by a 200-bed hospital and clinic as well as
several nursing care and welfare facilities (including day care
rehabilitation facilities).

2 | CASE

This patient was a member of the medical staff, who tested
positive on IgM qualitative antibody testing. The patient was
a woman in her 40s, who worked as a nurse in charge of the

outpatient department; her family lived in a town near the
hospital. Before taking the antibody test, she had no history
of close contact with infected patients and had no obvious
cold-like symptoms (fever, cough, and sore throat, among
others). She also had no medical history of note. She only
presented with irritation, which could be a possible present-
ing feature of COVID-19 infection. However, she did not
have any atypical symptoms.lo’11

As COVID-19 infection was not ruled out, additional PCR
testing was performed. After being notified of the positive
qualitative antibody testing results, she became depressed
and experienced trouble with sleeping. The husband also
stayed at home until he was allowed to return to work. She
and her husband were concerned about the negative effects of
becoming the source of an outbreak; these included harass-
ment or slander, rumors, and identification of her personal
information by the press. Moreover, she suspected that she
would be denied to work in her workplace and feared that
her children would be bullied. After careful reflection, she
recollected that she had no fever since approximately 2 weeks
prior, but experienced very mild symptoms of irritation in her
throat. As she thought it was a possibly COVID-19 symptom,
she experienced feelings of guilt; she felt that medical profes-
sionals should not become the source of infection. She also
feared that the clinic she worked at could be shut down due
to transmission of the virus. Once her negative PCR testing
results were revealed, the doctor explained the testing results,
as well as the follow-up system in detail. Her senior and col-
leagues were involved in preparing online medical treatment
approaches to support her mentally. In addition, she had in-
formed her husband that he had no positive test results or the
possibility of exposure at home. He therefore accepted the
situation and supported her mentally. The patient was able
to regain her sense of security and confidence in her sub-
sequent work, and her subjective psychological symptoms
disappeared. After 3 days, she was allowed to return to work.

3 | DISCUSSION
In this report, we describe the case of a nurse who suffered
from mental distress following a positive COVID-19 antibody
testing result. Despite significant efforts to prevent infection,
the COVID-19 antibody testing result was positive; this re-
sulted in feelings of helplessness and loss of self-confidence.
This report suggests the importance of instituting ac-
companying measures to prevent potential negative mental
impacts on people receiving false-positive antibody test-
ing results. The present patient was a nurse, who comes
into contact with a large number of patients at the clinic
daily. In some countries where COVID-19 outbreaks have
already occurred,'? healthcare systems have collapsed, en-
dangering the mental health of medical staff. In particular,
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a survey conducted in Wuhan, China, with approximately
800 medical staff as participants (approximately 60% of
whom worked in hospitals) showed that 50% experienced
depressive symptoms, followed by anxiety and insomnia."
Previous studies have also reported on several psychologi-
cal effects that the coronavirus pandemic has had on med-
ical staff.'*'” While these reports have focused on medical
professionals involved in the treatment of actually infected
patients, this case is significant as it demonstrates the psy-
chological effects caused by false-positive results. Generally,
false-positive results have been shown to have strong adverse
psychological effects, as with HIV screening.l&19 Currently,
PCR testing is recognized as the golden standard for diag-
nosing COVID-19; antibody testing has not advanced ad-
equately to reliably provide a diagnosis on its own. In the
present case, the patient suffered from the mental burden of
an actual diagnosis of COVID-19. While systemic antibody
tests may be used to determine the effectiveness of vaccines,
and as markers for aggravation, cumulative knowledge re-
garding false positives needs to be acquired in future. In this
case, we diagnosed the patient as having depression based
on clinical symptoms.

The present case highlights mental distress associated
with the possible social impact of COVID-19 infection. First,
the present patient was concerned about becoming the source
case of the outbreak in an area where COVID-19 has not been
introduced. In regions where the population has declined in
recent years, anxiety related to the spread of gossip among
neighboring residents could be an issue. In a rural area of
Japan, children whose parents work in healthcare facilities
were reportedly bullied or discriminated against at school.”’
This prejudice and discrimination, caused by stigma, further
exacerbates the mental health burden and increases the fear
of COVID-19 infections among medical staff. Consequently,
there have been reports of suicide. Second, the present patient
felt guilty about bringing the infection to a hospital where it
should be prevented and about the increasing burden on other
medical staff due to her infection. Although this feeling of
guilt may result from the fact that it is the responsibility of
the medical staff to treat the patient, it could also be related
to the feeling that medical staff will be accused of becom-
ing infected. Third, the present patient was worried that her
infection could disrupt her home environment.”"** In some
European countries, including Spain and Portugal, the per-
centage of male nurses exceeds 20%.%* In contrast, female
nurses account for 92% of all nurses in Japan; however, the
proportion of male nurses is gradually increasing, and their
overall number has doubled in the past 10 years.”> Thus, fe-
male nurses play important roles in performing household
chores in Japan, where the social environment places a con-
siderable burden of the housework on women; this may have
caused such feelings. Concerns regarding this social impact
may have contributed to the further exacerbation of mental

distress. It is essential to prepare in advance for such possible
social impacts and to have a social system where the impact
caused by infection is not considered to be the responsibility
of the individual.

In conclusion, this study suggests the importance of insti-
tuting accompanying measures to prevent potential negative
mental and social impacts on people receiving false-positive
antibody testing results. As COVID-19 may threaten human-
ity repeatedly, establishing physical, mental, and social sup-
port systems for medical personnel involved in treating and
caring for these patients will be necessary in the future.
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