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Abstract

Background: The outbreak of coronavirus disease 2019 (COVID-19) began in December 2019
and continues to spread worldwide. Rapid and accurate identification of suspected cases is critical
in slowing spread of the virus that causes the disease. VWe aimed to highlight discrepancies in the
various criteria used by international agencies and highly impacted individual countries around
the world.

Methods: We reviewed the criteria for identifying a suspected case of COVID-19 used by two
international public health agencies and 10 countries across Asia, Europe, and North America.
The criteria included information on the clinical causes of illness and epidemiological risk factors.
Non-English language guidelines were translated into English by a co-author who is fluent in that
particular language.

Results: Although most criteria are modifications of World Health Organization recommenda-
tions, the specific clinical features and epidemiological risks for triggering evaluation of patients
with suspected COVID-19 differed widely among countries. The rationale for these differences
may be related to each country’s resources, politics, experience with previous outbreaks or
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pandemics, health insurance system, COVID-19 outbreak severity, and other undetermined

factors.

Conclusion: We found no consensus regarding the best diagnostic criteria for identifying a

suspected case of COVID-19.
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Introduction

The outbreak of coronavirus disease 2019
(COVID-19) was first identified in
December 2019." On 11 February 2020,
the virus that causes COVID-19 was offi-
cially named severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2).2
On 11 March 2020, the World Health
Organization (WHO) declared that
COVID-19 can be characterized as a pan-
demic.? The clinical spectrum of COVID-19
is still evolving and is far from complete.
Therefore, one of the most challenging
tasks for health care providers is early rec-
ognition of COVID-19, to mitigate commu-
nity spread and manage affected patients.

Respiratory droplets and direct contact
are considered the primary routes of trans-
mission for other respiratory viruses,
including SARS-CoV, Middle East respira-
tory syndrome coronavirus (MERS-CoV),
and influenza.* Case reports from China
have described that most non-residents of
Wuhan who developed COVID-19 had vis-
ited Wuhan (the epicenter of this pandemic)
prior to symptom onset,*> had contact with
Wuhan residents,* or had close contact with
confirmed cases.® For this reason, the trans-
mission of SARS-CoV-2 is very likely
to follow the same pattern as other
coronaviruses.

Fever and dry cough are the two
most commonly reported symptoms of

COVID-19.*® The WHO has recom-
mended using these symptoms to identify
a suspected case of COVID-19 since
the very beginning of the outbreak
(Table 1).””°

As the emergence and spread of COVID-
19 in different countries have been evolving
rapidly, the reporting of cases varies widely
among countries. This has resulted in what
appears to be large variation in the total
number of cases in different countries.
However, the number of confirmed cases
reported by a specific country may not pro-
vide an accurate estimate of the actual
number of infected patients because many
factors, such as a limited supply of testing
kits, government policies, and criteria for
identifying a suspected case, can potentially
distort the data. Our objective was to ana-
lyze the criteria used in different countries
for identifying a suspected case of COVID-
19. For comparative analysis, we translated
these criteria into English when necessary
(i.e., criteria from China, Germany, Iran,
Italy, Japan, South Korea, and Thailand).

Methods

We reviewed publicly available information
regarding COVID-19 from 1 January 2020
to 14 March 2020 issued by various public
health organizations around the world,
including international agencies (the WHO
and European Centre for Disease
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Prevention and Control (ECDC)) and
public health organizations in 10 countries
or regions, namely, China, Germany, Iran,
Italy, Japan, South Korea, Taiwan,
Thailand, the United Kingdom (UK), and
United States of America (US). For non-
English documents, one co-author who is
fluent in the relevant language translated
the information into English.

We focused on criteria for identifying a
suspected case of COVID-19 and summa-
rized the criteria in the form of clinical
course of illness and epidemiological risk.
This study is solely a qualitative analysis;
no statistical analysis was undertaken.

Owing to the nature of the present study,
the requirements for ethics approval and
informed consent were not applicable.

Results

The criteria according to the two interna-
tional public health agencies and 10 coun-
tries (listed in alphabetical order) are
summarized below.

International agencies

A summary of criteria of the WHO and
ECDC is listed in Table 1. We also searched
the Africa Centers for Disease Control and
Prevention (Africa CDC) website. The
Africa CDC is currently using the WHO
criteria  and has not released any
continent-specific criteria.

The criteria of the ECDC are nearly
identical to the WHO criteria, except that
epidemiological risk is waived once there is
a local or community outbreak.

China

As part of the effort to slow the spread of
SARS-CoV-2 and reduce mortality, the
National Health Commission released the
first version of its diagnosis and treatment
protocol for novel coronavirus pneumonia
on 16 January 2020. During the subsequent

2 weeks, this protocol was frequently
updated owing to rapid nationwide spread
of COVID-9 and emerging data. By the end
of January, the fourth version of the proto-
col was released.'® The newest version of
this protocol was published on 3 March
2020 (Table 2),'"" with the recommendation
to use clinical manifestations and epidemi-
ological risks to define suspected cases of
COVID-19. Clinical manifestations consist
of symptoms, radiographic features, and
complete blood count; epidemiological
risks mainly focus on the hot zone (Hubei
Province, especially Wuhan), exposure to
patients with confirmed COVID-19, and
evidence of community spread. Although
the seventh version of this protocol is sim-
ilar to prior versions, there are several key
differences. The seventh version includes
fever and/or respiratory symptoms in iden-
tifying a suspected case; respiratory symp-
toms were not included in the fourth
version (Table 3). In the fourth version of
the protocol, epidemiological risk factors
were considered mandatory but this
requirement was loosened in the seventh
version, with individuals considered sus-
pected cases without any epidemiological
risks as long as all three clinical manifesta-
tions were met.

The Chinese protocol also emphasizes
the utility of chest imaging and complete
blood count when evaluating a suspected
case. The imaging findings in COVID-19
vary from localized pure ground-glass
opacities to consolidated lesions to lung
whiteout. Based on chest imaging alone,
COVID-19 is difficult to distinguish from
other viral pneumonia.12 However, when
the outbreak erupted in Hubei Province,
the demand for testing kits dramatically
exceeded the supply; as a result, National
Health Commission revised its recommen-
dations in the fifth version of the Chinese
protocol and allowed the diagnosis of
COVID-19 to be based on clinical manifes-
tations and characteristic chest imaging
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findings, without requiring serological or
polymerase chain reaction (PCR) confirma-
tory tests.'> Whether this approach was
cost-effective is debatable, but in that
unique context, it facilitated the evaluation
of suspected cases. Interestingly, the first
published case series described clinical fea-
tures of COVID-19 among hospitalized
patients and highlighted that more than
50% of cases had normal white blood cell
counts and lymphopenia.® Subsequent
Chinese protocols quickly adopted and
integrated these new data, to help improve
accuracy in assessing suspected cases.

Germany

The Robert Koch Institute (Ministry of
Health) set four criteria for identifying sus-
pected cases of COVID-19, as presented in
Table 2.'* Every patient who fulfills criteri-
on 1 or 2 is classified as a suspected case,
which must be reported to the responsible
public health department; the individual
must also undergo laboratory diagnostic
testing for COVID-19. Criteria 3 and 4
are cases under differential diagnostic clar-
ification; these are tested for COVID-19
without reporting to the responsible public
health department unless they have a posi-
tive test result. Criteria 3 and 4 show that
the threshold of testing in Germany is set
very low because there are only a few
regions worldwide that have absolutely no
COVID-19 cases, and every unclear case of
pneumonia is tested in principle. To mini-
mize the risk of spreading COVID-19 to
other patients and health care providers,
several hospitals have set up a separate spe-
cialized area in which patients are tested for
COVID-19. Within the framework of influ-
enza surveillance, samples from patients
with acute respiratory diseases sent in by
sentinel practices of the Working Group
on Influenza have also been tested for
SARS-CoV-2 at the Robert Koch Institute
since 24 February 2020, to detect and

monitor the circulation of SARS-CoV-2 at
an early stage.'

Iran

On 19 February 2020, two people were
reported positive for COVID-19 in Qom,
a province considered a holy site located
south of Tehran.'® The disease spread dra-
matically thereafter. Within 3 days,
COVID-19 was found in three other regions
including Tehran, the capital, and the total
number of confirmed cases and deaths
increased dramatically. Iranian officials
decided not to impose any quarantine,
although the government did cancel cultur-
al and sporting events, closed universities,
schools, and offices, and placed restrictions
on travel between cities. Officials asked
everyone to stay at home, even those who
were not symptomatic or were not in con-
tact with any confirmed cases.

The first official guideline for the diagno-
sis and treatment of COVID-19 was pub-
lished on 27 February (Table 2). Based on
this guideline, a suspected case is defined as
someone who has a dry cough, chills, sore
throat, with or without fever, or alternative-
ly, upper/lower respiratory symptoms with
positive imaging findings. A possible case is
defined as an individual who meets the cri-
teria of a suspected case and has had close
contact with someone with confirmed
COVID-19 infection in the past 14 days and
who has recently traveled to a COVID-19
epidemic area in the past 14 days.

The Iranian guideline recommends
anyone with sore throat and chills, with or
without fever, to be evaluated for respirato-
ry distress or hypoxia. If these are present,
the patient should be referred to a desig-
nated medical center for further evaluation
and testing. Febrile patients who are in a
high-risk group (as defined in Table 2) with-
out respiratory distress should undergo
imaging tests; the recommended imaging
modality is either chest radiograph or
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computed tomography (CT) scan. If imag-
ing findings are positive, the patient should
be referred to a designated medical center.
Febrile high-risk patients with normal
imaging findings should be quarantined at
home, may receive antibiotics, and should
be followed daily by public health represen-
tatives. Febrile patients who are not in a
high-risk group and have no respiratory
distress should be quarantined at home.
Febrile patients who are in a high-risk
group but have a normal chest radiograph
or CT scan should be quarantined at home
and treated with hydroxychloroquine and
oseltamivir.

According to the guideline, outpatients
do not need to be tested for COVID-19.
Patients with compatible clinical symptoms
and radiologic findings are considered to
have COVID-19, and treatment can be
started in isolation at the designed medical
centers. Confirmatory tests should be done
only for patients with a positive initial test
who require intubation; not all patients
need confirmatory testing.

Italy

The first travel-related case of COVID-19
was confirmed in Rome on 30 January
2020."7 On the same day, a Ministry of
Health decree suspended flights from and
to China for 90 days. On 31 January, the
Italian government declared a state of
emergency. However, the first case of sec-
ondary transmission was identified in the
Lombardy region (northern Italy) on 18
February. After that, the number of con-
firmed COVID-19 cases increased dramati-
cally in northern Italy. Five days later, on
23 February, the Council of Ministers
closed regions with outbreaks (Lombardy
and 14 nearby provinces). On 9 March, a
Prime Ministerial decree limited the move-
ment of all citizens throughout the entire
country and suspended all sporting events
and closed schools and universities through

3 April 2020. On the same day, the defini-
tion of a suspected case of COVID-19 was
revised and the latest definition of the
ECDC was fully adopted, as presented in
Table 1 and Table 2 (Italy).

Japan

On 16 January 2020, the first confirmed
case of a novel coronavirus was reported.'®
The basic policy for countermeasures relat-
ed to the novel coronavirus was adopted at
a ministerial meeting on 21 January.'
These countermeasures include: (1) border
quarantine measures, (2) identification of
suspected patients in Japan, (3) establishing
operations centers for clinical laboratory
testing, (4) ensuring the safety of all
Japanese citizens outside of Japan, and (5)
providing prompt and accurate information.

Simultaneously, prophylactic counter-
measures for viral infection, including safe
coughing techniques and handwashing,
were widely promoted.”® Initially, the
main testing targets were patients who had
stayed in or traveled to Hubei Province,
China within the past 14 days. However,
human-to-human  transmission  within
Japan was soon detected and as a result,
screening targets were expanded to include
four criteria (Table 3). However, the com-
plexity of these criteria led to many other
people requesting testing. Simpler screening
criteria were published on 17 February, as
shown in Table 2.

Around this time, the focus of counter-
measures changed to attempting to sup-
press direct transmission via a national
social distancing strategy, announced by
Prime Minister Shinzo Abe on 29
February 2020. Schools were requested to
close temporarily. In addition, mass gather-
ings and events were recommended to be
canceled, postponed, or reduced in size.
On 6 March, the restriction on medical
insurance was lifted, which enabled health
care facilities to use private laboratories for
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COVID-19  testing directly, without
going through public health centers.”!
Consequently, many more tests could be
performed. Additionally, a 14 day quaran-
tine was mandated for all visitors from
China and South Korea.?'

South Korea

The first confirmed case of COVID-19 was
diagnosed in South Korea on 20 January
2020.%2 Since then, the number of patients
has increased exponentially. The surveil-
lance guidelines from the Korea Centers
for Disease Control and Prevention have
been revised several times, the most recent
being the seventh edition. The guideline is
as stated in Table 2, but asymptomatic
patients have also been tested at the discre-
tion of a physician, facilitated by the
low cost of testing and the abundance of
testing Kkits.

Easy access to testing in South Korea
followed the decision of a Seoul-based com-
pany to develop test kits back in early
January 2020, even before the first patient
in the country was diagnosed with COVID-
19. Test kits were quickly developed, emer-
gently approved, and massive production
was initiated. This response system was
forged after the 2015 outbreak of MERS.
The country’s aggressive approach to diag-
nosis led to a high number of cases (more
than 220,000 tests were performed as of
12 March®?), and innovative drive-through
clinics allowed for efficient and safe high-
volume testing while limiting patient—provid-
er contact. In addition, the government pays
for the cost of testing if the patient is symp-
tomatic or is referred by a physician. For
asymptomatic patients or those not referred
by a physician, testing can be performed at a
cost to the patient of 140 USD.*

The general public also receive emergen-
cy text alerts when a positive COVID-19
result is confirmed, including information
about the patient’s recent travel history.

Although this has raised concerns about
privacy, the technology has helped in sur-
veillance of cases and has identified high-
risk areas to avoid. It is likely that South
Korea’s proactive approach in testing a
large number of people (by far the highest
number outside of China) has resulted in a
death rate among confirmed cases that is
among the lowest worldwide.

Taiwan

Taiwanese officials began to take action
against the novel disease on 31 December
2019, when the WHO was notified about a
new type of pneumonia with unknown eti-
ology in Wuhan, China.*® On 15 January
2020, the government listed  this
disease, “Severe Pneumonia with Novel
Pathogens,” as a Category 5 notifiable dis-
ease (the same level as MERS-CoV and
Ebola virus infection) and mandated that
cases be reported within 24 hours.>* The
initial criteria were fever and acute upper
airway symptoms with travel or a contact
history with people from affected geograph-
ical areas (initially only Wuhan and the sur-
rounding area). Indeed, travel history was
more strongly emphasized than the clinical
condition. However, after a few locally con-
firmed cases without a definite travel or
contact history were identified, the criteria
were modified. To prevent underestimating
possible community transmission and nos-
ocomial infections, pneumonia together
with a high clinical suspicion of infection
with a novel pathogen and occupation as
a health care provider were added to the
modified criteria on 28 February.

Thailand

On 13 January 2020, Thailand was the first
country outside of China to report a case of
COVID-19.>° At the end of January,
Thailand still had the highest number of
confirmed cases outside of China and
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remained among the five most affected
countries until 23 February. The total
number of confirmed cases has increased
more slowly in Thailand than in many
other countries, and Thailand dropped out
of the 10 most affected countries on 1
March. The third version of the criteria
used for identifying a suspected case in
Thailand was updated on 2 March and is
summarized in Table 2. The criteria are very
stringent relative to those of other coun-
tries, requiring patients to present with
both symptoms (fever and any symptoms
of respiratory illness) and an epidemiologi-
cal risk factor to qualify for free testing.
Physicians do not advise testing for symp-
toms alone owing to concerns about the
cost of testing.”®

United Kingdom

Based on the WHO declaration of 30
January 2020 that the novel coronavirus
outbreak was a public health emergency
of international concern, chief medical offi-
cers in the UK promptly raised the risk level
of COVID-19 from low to moderate in the
country.”’” One day later, the first two cases
of COVID-19 were confirmed. Since then,
the definition of a suspected case, along
with other guidance in the UK, has been
updated frequently. Earlier versions of the
UK criteria, updated on 10 March
(Table 3), scem to be a simplified version
of the WHO guidelines as there are two
main conditions: clinical cause of illness
with epidemiological risk and clinical
cause of illness without epidemiological
risk. One thing that is explicitly specified
as a risk factor is transit in an affected
country for any length of time. The initial
clinical threshold for patients with epidemi-
ological risk factors was very low because it
included patients with a fever but with no
other conditions. Nevertheless, 3 days later
(13 March), the definition was updated to
focus only on the clinical course of illness

and defined two types of suspected cases:
those that qualified for hospital admission
and those that should stay at home. This
change in definition is likely to be the
result of a rapid increase in the number of
patients presenting to a hospital (Table 2).

United States

On 17 January 2020, the Centers for
Disease and Controls (CDC) issued the
first guideline for identifying a suspected
case of COVID-19.?® Four days later, the
first travel-related case of COVID-19 in
the US was reported. Before the end of
January, the first case of human-to-human
transmission in the US was confirmed. As
in many other countries, the situation has
been evolving rapidly. On 28 February, the
CDC announced an updated version of the
diagnostic criteria, with the following major
changes, apart from expanding the list of
affected geographic areas. First, testing
should be considered for the scenario of
severe unexplained clinical presentation
without epidemiological risk; second, fever
can be either subjective or confirmed. In
fact, the first condition is aligned with the
WHO guideline; the other conditions are
proactive measures established by the
CDC. On 29 February, the US Food and
Drug Administration (FDA) issued a new
policy that allowed certain laboratories to
use diagnostic tests for COVID-19 before
receiving FDA approval.?’ On 4 March,
CDC again updated the criteria to include
a wider group of symptomatic patients. The
new criteria dropped the specific condition
of no epidemiologic risk but also empha-
sized that physicians should use their judg-
ment to determine whether a suspected case
requires further investigation.

Discussion

The COVID-19 situation varies from coun-
try to country. Effective responses or
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countermeasures need the coordinated
efforts of not only public health organiza-
tions but also governmental and private
sectors, including health care systems and
the insurance industry, and most impor-
tantly, citizens themselves. To better under-
stand the risk of spreading SARS-CoV-2
globally, all countries should ideally have
the same criteria for identifying suspected
cases. However, in practice, there is no
one-size-fits-all guideline in this pandemic
and no best or practice criteria have yet
been defined. Every country has set its
own criteria based on the principle of
ALARA (as low as reasonably achievable)
given the available resources and the situa-
tion of the country, including budget, eco-
nomic impact, insurance coverage, and
so forth.

Based on all the criteria that we have
reviewed, most criteria are similar to and
appear to be adapted from the WHO crite-
ria, focusing on specific symptoms and epi-
demiological risk assessment. However,
depending on resource allocation, these cri-
teria may fail to capture or may severely
underrepresent certain populations includ-
ing: (1) asymptomatic cases, (2) patients
with a financial barrier to accessing
laboratory tests (owing to a lack of insur-
ance coverage and high testing costs) and
(3) patients with a legal barrier to accessing
the health care system (including undocu-
mented immigrants and homeless individu-
als). The proportion of cases in the latter
two groups is dictated to a large extent by
the government policies of individual
countries.

It is notable that although the WHO
advises against people who are not sick
wearing a mask in community settings
owing to a lack of evidence, the global
shortage of disposable surgical masks is a
growing problem owing to massive mask
use.*® Therefore, mask policies should be
carefully implemented in conjunction with
diagnostic criteria and other measures, to

prevent a supply shortage and ensuing
panic.

Our study has several limitations. First,
at the time of writing, the COVID-19 pan-
demic is ongoing; therefore, the criteria are
being updated frequently. However, we do
not anticipate dramatic changes in the pre-
sent criteria. Nevertheless, it is important to
review these criteria in real-time at this
point in the pandemic, so as to critically
assess countermeasures. Second, non-
English documents were translated by the
co-authors, who are not certified medical
translators. However, the authors’ medical
knowledge and professional background
should ensure a high degree of translation
accuracy.

Conclusions

Some governments may initially have had
political incentives to report a low number
of cases of COVID-19 infection. As the
virus spreads widely and death tolls rise,
governments must appreciate the need for
transparency and cooperation. Although
the idea of universal testing is attractive,
the cost, supply, and availability are cur-
rently limiting its widespread implementa-
tion in many areas. Adapting updated
criteria and other countermeasures will con-
tribute to flattening the curve of infection in
this novel global pandemic. According to
our findings, there is currently no consensus
as to the best diagnostic criteria for identi-
fying a suspected case of COVID-19.
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