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ABSTRACT

Background

The clinical implications of SARS-CoV-2 infection are highly variable. Some people with SARS-CoV-2 infection remain asymptomatic, whilst
the infection can cause mild to moderate COVID-19 and COVID-19 pneumonia in others. This can lead to some people requiring intensive
care support and, in some cases, to death, especially in older adults. Symptoms such as fever, cough, or loss of smell or taste, and signs
such as oxygen saturation are the first and most readily available diagnostic information. Such information could be used to either rule
out COVID-19, or select patients for further testing. This is an update of this review, the first version of which published in July 2020.

Objectives

To assess the diagnostic accuracy of signs and symptoms to determine if a person presenting in primary care or to hospital outpatient
settings, such as the emergency department or dedicated COVID-19 clinics, has COVID-19.

Search methods

For this review iteration we undertook electronic searches up to 15 July 2020 in the Cochrane COVID-19 Study Register and the University
of Bern living search database. In addition, we checked repositories of COVID-19 publications. We did not apply any language restrictions.
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Selection criteria

Studies were eligible if they included patients with clinically suspected COVID-19, or if they recruited known cases with COVID-19 and
controls without COVID-19. Studies were eligible when they recruited patients presenting to primary care or hospital outpatient settings.
Studiesin hospitalised patients were only included if symptoms and signs were recorded on admission or at presentation. Studies including
patients who contracted SARS-CoV-2 infection while admitted to hospital were not eligible. The minimum eligible sample size of studies
was 10 participants. All signs and symptoms were eligible for this review, including individual signs and symptoms or combinations. We
accepted a range of reference standards.

Data collection and analysis

Pairs of review authors independently selected all studies, at both title and abstract stage and full-text stage. They resolved any
disagreements by discussion with a third review author. Two review authors independently extracted data and resolved disagreements
by discussion with a third review author. Two review authors independently assessed risk of bias using the Quality Assessment tool for
Diagnostic Accuracy Studies (QUADAS-2) checklist. We presented sensitivity and specificity in paired forest plots, in receiver operating
characteristic space and in dumbbell plots. We estimated summary parameters using a bivariate random-effects meta-analysis whenever
five or more primary studies were available, and whenever heterogeneity across studies was deemed acceptable.

Main results

We identified 44 studies including 26,884 participants in total. Prevalence of COVID-19 varied from 3% to 71% with a median of 21%. There
were three studies from primary care settings (1824 participants), nine studies from outpatient testing centres (10,717 participants), 12
studies performed in hospital outpatient wards (5061 participants), seven studies in hospitalised patients (1048 participants), 10 studies
in the emergency department (3173 participants), and three studies in which the setting was not specified (5061 participants). The studies
did not clearly distinguish mild from severe COVID-19, so we present the results for all disease severities together.

Fifteen studies had a high risk of bias for selection of participants because inclusion in the studies depended on the applicable testing and
referral protocols, which included many of the signs and symptoms under study in this review. This may have especially influenced the
sensitivity of those features used in referral protocols, such as fever and cough. Five studies only included participants with pneumonia on
imaging, suggesting that this is a highly selected population. In an additional 12 studies, we were unable to assess the risk for selection
bias. This makes it very difficult to judge the validity of the diagnostic accuracy of the signs and symptoms from these included studies.

The applicability of the results of this review update improved in comparison with the original review. A greater proportion of studies
included participants who presented to outpatient settings, which is where the majority of clinical assessments for COVID-19 take place.
However, still none of the studies presented any data on children separately, and only one focused specifically on older adults.

We found data on 84 signs and symptoms. Results were highly variable across studies. Most had very low sensitivity and high specificity.
Only cough (25 studies) and fever (7 studies) had a pooled sensitivity of at least 50% but specificities were moderate to low. Cough had a
sensitivity of 67.4% (95% confidence interval (Cl) 59.8% to 74.1%) and specificity of 35.0% (95% CI 28.7% to 41.9%). Fever had a sensitivity
of 53.8% (95% Cl 35.0% to 71.7%) and a specificity of 67.4% (95% Cl 53.3% to 78.9%). The pooled positive likelihood ratio of cough was
only 1.04 (95% CI1 0.97 to 1.11) and that of fever 1.65 (95% Cl 1.41 to 1.93).

Anosmia alone (11 studies), ageusia alone (6 studies), and anosmia or ageusia (6 studies) had sensitivities below 50% but specificities over
90%. Anosmia had a pooled sensitivity of 28.0% (95% CI 17.7% to 41.3%) and a specificity of 93.4% (95% CI 88.3% to 96.4%). Ageusia had a
pooled sensitivity of 24.8% (95% Cl 12.4% to 43.5%) and a specificity of 91.4% (95% Cl 81.3% to 96.3%). Anosmia or ageusia had a pooled
sensitivity of 41.0% (95% CI 27.0% to 56.6%) and a specificity of 90.5% (95% Cl 81.2% to 95.4%). The pooled positive likelihood ratios of
anosmia alone and anosmia or ageusia were 4.25 (95% Cl 3.17 to 5.71) and 4.31 (95% CI 3.00 to 6.18) respectively, which is just below our
arbitrary definition of a 'red flag', that is, a positive likelihood ratio of at least 5. The pooled positive likelihood ratio of ageusia alone was
only 2.88 (95% Cl 2.02 to 4.09).

Only two studies assessed combinations of different signs and symptoms, mostly combining fever and cough with other symptoms. These
combinations had a specificity above 80%, but at the cost of very low sensitivity (< 30%).

Authors' conclusions

The majority of individual signs and symptoms included in this review appear to have very poor diagnostic accuracy, although this should
be interpreted in the context of selection bias and heterogeneity between studies. Based on currently available data, neither absence nor
presence of signs or symptoms are accurate enough to rule in or rule out COVID-19. The presence of anosmia or ageusia may be useful as a
red flag for COVID-19. The presence of fever or cough, given their high sensitivities, may also be useful to identify people for further testing.

Prospective studies in an unselected population presenting to primary care or hospital outpatient settings, examining combinations of
signs and symptoms to evaluate the syndromic presentation of COVID-19, are still urgently needed. Results from such studies could inform
subsequent management decisions.
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PLAIN LANGUAGE SUMMARY

Can symptoms and medical examination accurately diagnose COVID-19?

COVID-19 affects many organs of the body, so people with COVID-19 may have a wide spectrum of symptoms. Symptoms and signs of the
illness may be important to help them and the healthcare staff they come into contact with know whether they have the disease.

Symptoms: people with mild COVID-19 might experience cough, sore throat, high temperature, diarrhoea, headache, muscle or joint pain,
fatigue, and loss or disturbance of sense of smell and taste.

Signs are obtained by clinical examination. Signs of COVID-19 examined in this review include lung sounds, blood pressure, blood oxygen
level and heart rate.

Often, people with mild symptoms consult their doctor (general practitioner). People with more severe symptoms might visit a hospital
outpatient oremergency department. Depending on the results of a clinical examination, patients may be sent home to isolate, may receive
further tests or be hospitalised.

Why is accurate diagnosis important?

Accurate diagnosis ensures that people take measures to avoid transmitting the disease and receive appropriate care. This is important
for individuals as it reduces harm and it saves time and resources.

What did we want to find out?

We wanted to know how accurate diagnosis of COVID-19isin a primary care or hospital setting, based on symptoms and signs from medical
examination.

What did we do?

We searched for studies that assessed the accuracy of symptoms and signs to diagnose COVID-19. Studies had to be conducted in primary
care or hospital outpatient settings only. Studies of people in hospital were only included if symptoms and signs were recorded when they
were admitted to the hospital.

The included studies

We found 44 relevant studies with 26,884 participants. The studies assessed 84 separate signs and symptoms, and some assessed
combinations of signs and symptoms. Three studies were conducted in primary care (1824 participants), nine in specialist COVID-19
testing clinics (10,717 participants), 12 studies in hospital outpatient settings (5061 participants), seven studies in hospitalised patients
(1048 participants), 10 studies in the emergency department (3173 participants), and in three studies the setting was not specified (5061
participants). No studies focused specifically on children, and only one focused on older adults.

Main results

The studies did not clearly distinguish between mild and severe COVID-19, so we present the results for mild, moderate and severe disease
together.

The symptoms most frequently studied were cough and fever. In our studies, on average 21% of the participants had COVID-19, which
means in a group of 1000 people, around 210 would have COVID-19.

According to the studies in our review, in the same 1000 people, around 655 people would have a cough. Of these, 142 would actually have
COVID-19. Of the 345 who do not have a cough, 68 would have COVID-19.

In the same 1000 people, around 371 people would have a fever. Of these, 113 would actually have COVID-19. Of the 629 patients without
fever, 97 would have COVID-19.

The loss of sense of smell or taste also substantially increase the likelihood of COVID-19 when they are present. For example, in a population
where 2% of the people have COVID-19, having either loss of smell or loss of taste would increase a persons’ likelihood of having COVID-19
to 8%.

How reliable are the results?

The accuracy of individual symptoms and signs varied widely across studies. Moreover, the studies selected participants in a way that
meant the accuracy of tests based on symptoms and signs may be uncertain.

Conclusions
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Most studies were conducted in hospital settings, so the results may not be entirely representative of primary care settings. The results do
not apply to children or older adults specifically, and do not clearly differentiate between disease severities.

The results suggest that a single symptom or sign included in this review cannot accurately diagnose COVID-19. However, the presence of
loss of taste or smell may serve as a red flag for the presence of the disease. The presence of high temperature or cough may also be useful
to identify people who might have COVID-19. These symptoms may be useful to prompt further testing when they are present.

Further research is needed to investigate combinations of symptoms and signs; and testing unselected populations, in primary care
settings and in children and older adults.

How up to date is this review?

For this update of the review, the authors searched for studies published from January to July 2020.
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SUMMARY OF FINDINGS

Summary of findings 1. Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient setting has COVID-19

Sign or symp-
tom

Study design

Setting

Number of
studies/num-
ber of partici-
pants

Sensitivity (ranges)

Specificity (ranges)

Strength of ev-
idence

Number of
studies with
high risk

of bias per
QUADAS-2 do-
main: partic-
ipant selec-
tion/index
test/reference
standard/flow
and timing

Patient or population: people with COVID-19 symptoms

Setting: primary care or hospital outpatient departments

Index test(s): signs and symptoms of COVID-19

Target condition: SARS-CoV-2 infection (symptomatic of any severity); mild or moderate COVID-19; severe or critical COVID-19

Reference standard: RT-PCR

Only signs and symptoms for which at least one cross-sectional study observed a sensitivity of at least 50% are included. Pooled sensitivity and specificity were estimated
for cross-sectional studies only.

Cough

Cross-sectional

Primary care 2/968 52% to 70% 30% to 47% 1/1/1/1
Outpatient clinics/ED 19/13,061 16% to 89% 11% to 79% 5/19/1/2
Hospital inpatients 2/158 52% to 55% 35% to 42% 1/2/0/1
Unclear 2/1272 78% to 85% 13% to 37% 0/2/0/0
All settings 25/15,459 67% (pooled sum- 35% (pooled sum-

mary estimate) mary estimate)

Case-control

Primary care
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Outpatient clinics/ED 4/803 36% to 88% 6% to 58% 2/4/0/2
Hospital inpatients 3/294 47% to 80% 15% to 20% 3/2/0/0
Unclear - - _

Fever Cross-sectional ~ Primary care 2/968 33% to 49% 73% to 78% 1/1/1/1
Outpatient clinics/ED 19/11691 7% to 94% 0% to 90% 4/19/1/2
Hospital inpatients 3/633 64% to 90% 19% to 48% 1/3/0/1
Unclear 3/4656 22% to 85% 32% to 94% 0/2/0/0
All settings (studies with prospective data 7/5548 54% (pooled sum- 67% (pooled sum-
collection only) mary estimate) mary estimate)

Case-control Primary care - - -

Outpatient clinics/ED 4/803 37% to 75% 15% to 85% 2/4/0/2
Hospital inpatients 2/158 76% to 79% 7% to 7% 2/2/0/0
Unclear - - -

Anosmia Cross-sectional  Primary care 3/1784 26% to 43% 84% to 93% 1/2/1/1
Outpatient clinics/ED 8/7768 10% to 65% 70% to 98% 1/7/0/1
Hospital inpatients - - -
Unclear - - .
All settings 11/9552 28% (pooled sum- 93% (pooled sum-

mary estimate) mary estimate)
Case-control Primary care - - -

Outpatient clinics/ED 3/657 22% to 51% 96% to 97% 1/3/0/2
Hospital inpatients 1/124 53% 83% 1/1/0/0

Unclear
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Ageusia Cross-sectional  Primary care 2/1450 44% to 46% 84% to 85% 0/1/1/1
Outpatient clinics/ED 4/5929 10% to 55% 70% to 100% 1/4/0/1
Hospital inpatients - - B,
Unclear - - -
All settings 6/7393 25% (pooled sum- 91% (pooled sum-
mary estimate) mary estimate)
Case-control Primary care - - -
Outpatient clinics/ED 1/262 20% 95% 0/1/0/0
Hospital inpatients - - -
Unclear - - -
Anosmia or Cross-sectional  Primary care 1/816 59% 80% 0/1/0/0
ageusia
Outpatient clinics/ED 4/6590 16% to 49% 85% to 99% 0/4/0/0
Hospital inpatients - - -
Unclear 1/736 73% 75% 0/1/0/0
All settings 6/8142 41% (pooled sum- 91% (pooled sum-
mary estimate) mary estimate)
Case-control Primary care - - -
Outpatient clinics/ED - - -
Hospital inpatients - - B,
Unclear - - -
Sore throat Cross-sectional ~ Primary care 2/968 19% to 21% 61% to 72% 1/1/1/1
Outpatient clinics/ED 15/13,161 0% to 71% 30% to 99% 5/15/1/2
Hospital inpatients 1/475 16% 88% 0/1/0/0
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Unclear 2/1272 38% to 52% 34% to 45% 0/2/0/0
All settings 20/15,876 21% (pooled sum- 70% (pooled sum-
mary estimate) mary estimate)
Case-control Primary care - - -
Outpatient clinics/ED 3/657 17% to 45% 37% to 55% 1/3/0/2
Hospital inpatients 3/295 13%to 21% 55% to0 91% 3/2/0/0
Unclear - . .
Myalgia Cross-sectional Primary care 1/334 26% 81% 1/1/0/0
Outpatient clinics/ED 9/6455 1% to 61% 53% to 99% 2/9/0/0
Hospital inpatients 2/580 5% to 12% 90% to 93% 0/2/0/1
Unclear 1/736 65% 33%
All settings 13/8105 27% (pooled sum- 83% (pooled sum-
mary estimate) mary estimate)
Case-control Primary care - - -
Outpatient clinics/ED 1/268 57% 78% 1/1/0/1
Hospital inpatients 1/124 59% 30% 1/1/0/0
Unclear - - -
Fatigue Cross-sectional  Primary care 2/968 19% to 59% 58% to 71% 1/1/1/1
Outpatient clinics/ED 9/4632 7% to 85% 39% to 94% 3/9/1/2
Hospital inpatients 1/53 10% 94% 1/1/0/0
Unclear - - -
All settings 12/5553 36% (pooled sum- 75% (pooled sum-
mary estimate) mary estimate)
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Case-control

Primary care

Outpatient clinics/ED 2/389 7% to 42% 69% to 85% 0/2/0/1
Hospital inpatients 3/294 11% to 93% 13% to 100% 3/2/0/0
Unclear - - -

Headache Cross-sectional ~ Primary care 2/968 11% to 40% 56% to 85% 1/1/1/1
Outpatient clinics/ED 13/10941 3% to 78% 25% to 98% 3/13/1/2
Hospital inpatients 2/528 12% to 15% 91% to 97% 1/2/0/0
Unclear 1/736 85% 18% 0/1/0/0
All settings (studies with prospective data 6/6171 22% (pooled sum- 80% (pooled sum-
collection only mary estimate) mary estimate)

Case-control Primary care - - -

Outpatient clinics/ED 3/657 18% to 65% 54% to 94% 1/3/0/2
Hospital inpatients 2/158 11% to 73% 43% to 100% 2/2/0/0
Unclear - - -

Dyspnoea Cross-sectional ~ Primary care 2/968 15% to 30% 75% to 82% 1/1/1/1
Outpatient clinics/ED 19/12,198 0% to 73% 35% to 99% 5/19/1/2
Hospital inpatients 1/475 10% 91% 0/1/0/0
Unclear 2/1272 37% to 53% 34% to 66% 0/2/0/0
All settings 24/14,913 25% (pooled sum- 77% (pooled sum-

mary estimate) mary estimate)
Case-control Primary care - - -

Outpatient clinics/ED 3/657 12% to 42% 63% to 77% 1/3/0/2
Hospital inpatients 1/124 34% 41% 1/1/0/0
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0T

Unclear - - -
Diarrhoea Cross-sectional  Primary care 2/968 04% to 36% 72% to 93% 1/1/1/1
Outpatient clinics/ED 14/10704 0% to 64% 74% to 99% 2/14/1/2
Hospital inpatients 3/633 5% to 15% 88% to 97% 1/3/0/1
Unclear 1/736 53% 62% 0/1/0/0
All settings 20/13,016 12% (pooled sum- 91% (pooled sum-
mary estimate) mary estimate)
Case-control Primary care - - -
Outpatient clinics/ED 4/1173 8% to 45% 77% to 92% 1/4/0/2
Hospital inpatients 2/158 5% to 40% 80% to 93% 2/2/0/0
Unclear - - -
Anosmia or Cross-sectional  Primary care - - -
dysgeusia
Outpatient clinics/ED 2/457 9% to 74% 78% to 97% 0/2/0/0
Hospital inpatients - - -
Unclear - - -
Case-control Primary care - - -
Outpatient clinics/ED 1/268 65% 92% 1/1/0/1
Hospital inpatients - - -
Unclear - - -
Myalgia or Cross-sectional ~ Primary care - - -
arthralgia
Outpatient clinics/ED 5/556 19% to 86% 35% to 91% 2/5/1/2

Hospital inpatients
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IT

Unclear

Case-control

Primary care

Outpatient clinics/ED 1/262 34% 81% 0/1/0/0
Hospital inpatients - - -
Unclear - - -
Rhinorrhoea Cross-sectional  Primary care - - -
Outpatient clinics/ED 4/1777 5% to 62% 37% to 93% 1/4/0/0
Hospital inpatients 1/475 4% 89% 0/1/0/0
Unclear - - -
Case-control Primary care - - -
Outpatient clinics/ED 3/657 10% to 45% 46% to 80% 1/3/0/2
Hospital inpatients 2/260 4% to 49% 44% to 95% 2/1/0/0

Unclear

ED: emergency department; RT-PCR: reverse transcription polymerase chain reaction
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BACKGROUND

The severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) virus and resulting COVID-19 pandemic present important
diagnostic evaluation challenges. These range from, on the one
hand, understanding the value of signs and symptoms in predicting
possible infection, assessing whether existing biochemical and
imaging tests can identify infection and recognise patients needing
critical care, and on the other hand, evaluating whether new
diagnostic tests can allow accurate rapid and point-of-care testing.
Also, the diagnostic aims are diverse, including identifying current
infection, ruling out infection, identifying people in need of care
escalation, or testing for past infection and immunity.

This review is part of a suite of reviews on the diagnosis of SARS-
CoV-2 infection and COVID-19 disease, and deals solely with the
diagnostic accuracy of presenting clinical signs and symptoms.

Target condition being diagnosed

COVID-19 is the disease caused by infection with the SARS-CoV-2
virus. The key target conditions for this suite of reviews are
current SARS-CoV-2 infection, current COVID-19, and past SARS-
CoV-2 infection.

For current infection, the severity of the disease is important.
SARS-CoV-2 infection can be asymptomatic (no symptoms); mild
or moderate (symptoms such as fever, cough, aches, lethargy
but without difficulty breathing at rest); severe (symptoms
with breathlessness and increased respiratory rate indicative of
pneumonia and oxygen need); or critical (requiring intensive
support due to severe acute respiratory syndrome (SARS) or
acute respiratory distress syndrome (ARDS), shock or other organ
dysfunction). People with severe or critical disease require different
patient management, which makes it important to distinguish
between them.

Thus, there are three target conditions for current infection:

« SARS-CoV-2 infection (asymptomatic or symptomatic of any
severity);

« mild or moderate COVID-19;
« severe or critical COVID-19.

In planning review updates, we will consider the potential addition
of another grouping (which is a subset of the above):

« whether tests exist that identify people requiring respiratory
support (SARS or ARDS) or intensive care.

Here we summarise the evidence on signs and symptoms; as a
result asymptomatic SARS-CoV-2 and past SARS-CoV-2 infection are
out of scope for this review.

Index test(s)
Signs and symptoms

Signs and symptoms are used in the initial diagnosis of suspected
COVID-19, and to identify people with COVID-19 pneumonia.
Symptoms are what is experienced by patients, for example, cough
or nausea. Signs are what can be evaluated by clinical assessment,
for example, lung auscultation findings, blood pressure or heart
rate.

Key symptoms that have been associated with mild to moderate
COVID-19 include: troublesome dry cough (for example, coughing
more than usual over a one-hour period, or three or more coughing
episodes in 24 hours), fever greater than 37.8 °C, diarrhoea,
headache, breathlessness on light exertion, muscle pain, fatigue,
and loss of sense of smell and taste. Red flags indicating possible
severe disease or pneumonia include breathlessness at rest, loss of
appetite, confusion, pain or pressure in the chest, and temperature
above 38 °C.

Clinical pathway

Important in the context of COVID-19 is that the pathway is
multifaceted because it is designed to care for the diseased
individual and to protect the community from further spread.
Decisions about patient and isolation pathways for COVID-19 vary
according to health services and settings, available resources,
and stages of the epidemic. They will change over time, if and
when effective treatments and vaccines are identified. The decision
points between these pathways vary, but allinclude points at which
knowledge of the accuracy of diagnostic information is needed to
be able to inform rational decision making.

Prior test(s)

In this review on signs and symptoms, no prior tests are required
because signs and symptoms are used in the initial diagnosis
of suspected COVID-19. Patients can, however, self-assess before
presenting to healthcare services based on their symptoms. This is
in contrast to contact tracing, in which patients or participants are
tested based on a documented contact with a SARS-CoV-2-positive
person and may themselves be asymptomatic.

Role of index test(s)

Signs and symptoms are used as triage tests, that is, to rule out
COVID-19, but also to identify patients with possible COVID-19 who
may require further testing, care escalation or isolation.

Alternative test(s)

Other Cochrane diagnostic test accuracy (DTA) reviews in the suite
of reviews are addressing the following tests.

« Chest imaging (computed tomography (CT), chest X-ray and
ultrasound; Islam 2020)

« Routine laboratory testing, such as for C-reactive protein (CRP)
and procalcitonin (PCT) (Stegeman 2020)

« Antibody tests (Deeks 2020a)

« Laboratory-independent point-of-care and
molecular and antigen tests (Dinnes 2020)

+ Molecular laboratory tests (in preparation)

near-patient

Rationale

It is essential to understand the accuracy of diagnostic tests
including signs and symptoms to identify the best way they can
be used in different settings to develop effective diagnostic and
management pathways. We are producing a suite of Cochrane
'living systematic reviews', which will summarise evidence on
the clinical accuracy of different tests and diagnostic features,
grouped according to present research questions and settings,
in the diagnosis of SARS-CoV-2 infection and COVID-19 disease.
Summary estimates of accuracy from these reviews will help
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inform diagnostic, screening, isolation, and patient management
decisions.

New tests are being developed and evidence is emerging at an
unprecedented rate during the COVID-19 pandemic. We will aim
to update these reviews as often as is feasible to ensure that they
provide the most up-to-date evidence about test accuracy.

These reviews are being produced rapidly to assist in providing a
central resource of evidence to assist in the COVID-19 pandemic,
summarising available evidence on the accuracy of the tests and
presenting characteristics.

OBJECTIVES

To assess the diagnostic accuracy of signs and symptoms to
determine if a person presenting in primary care or to hospital
outpatient settings, such as the emergency department or
dedicated COVID-19 clinics, has COVID-19.

Secondary objectives

Where data are available, we will investigate diagnostic accuracy
(either by stratified analysis or meta-regression) according to:

« days since symptom onset;

« population (children; older adults);
« reference standard;

« study design; and

o setting.

Summary of previous review

In our initial review, we found 16 relevant studies with 7706
participants. The median number of participants was 134.
Prevalence of the target disease varied from 5% to 38% with a
median of 17%.

The studies assessed 27 separate signs and symptoms, but none
assessed combinations of signs and symptoms. Seven were set in
hospital outpatient clinics (2172 participants), four in emergency
departments (1401 participants), but none in primary care settings.
No studies included children, and only one focused on older adults.
All the studies confirmed COVID-19 diagnosis by the most accurate
test available, which was reverse transcription polymerase chain
reaction (RT-PCR).

The studies did not clearly distinguish mild to moderate COVID-19
from severe to critical COVID-19, so we presented the results for
all severities together. The results indicated that at least half
of participants with COVID-19 had a cough, sore throat, high
temperature, muscle or joint pain, fatigue, or headache. However,
cough and sore throat were also common in people without
COVID-19, so these symptoms alone are less helpful for diagnosing
COVID-19. High temperature, muscle or joint pain, fatigue, and
headache substantially increase the likelihood of COVID-19 when
they are present.

Signs and symptoms for which sensitivity was reported above 50%
in at least one study were the following:

« Cough:sensitivity between 43% to 71%, specificity between 14%
to 54%

+ Fever: sensitivity between 7% to 91%, specificity between 16%
to 94%

« Sore throat: sensitivity between 5% to 71%, specificity between
55% to 80%

« Myalgia orarthralgia: sensitivity between 19% to 86%, specificity
between 45% to 91%

« Fatigue: sensitivity between 10% to 57%, specificity between
60% to 94%

« Headache: sensitivity between 3% to 71%, specificity between
78% to 98%

All other signs and symptoms appeared to have very low
sensitivities but high specificities, making them unsuitable for
diagnosis individually.

We concluded that the diagnostic accuracy, especially the
sensitivity, of individual signs and symptoms is low. In addition,
results were highly variable across studies, making it difficult to
draw firm conclusions.

New evidence since previous review

We retrieved 28 more studies on signs and symptoms in suspected
COVID-19 patients, allowing pooling of the data for some features
and estimation of summary measures of diagnostic accuracy.
Moreover, this update contains new studies on the diagnostic value
of olfactory symptoms, and includes a limited number of studies on
combinations of symptomes.

Limitations of previous review

The main weakness of the initial review was the high risk of
selection bias; many studies included patients who had already
been admitted to hospital or who presented to hospital settings to
seek treatment.

The lack of data on combinations of signs and symptoms was
an important evidence gap. Consequently, there was no evidence
on syndromic presentation and the value of composite signs and
symptoms on the diagnostic accuracy measures.

Our search did not find any articles providing data on children.
Children have been disproportionally underrepresented in the
studies on diagnosing SARS-CoV-2 infection. Their absence seems
related to the general mild presentation of the disease in the
paediatric population and even more frequently the complete
asymptomatic course. The full scope of disease presentation in
children is however not known. Misclassification of children both at
their presentation to the healthcare system and in the near future,
where children will be asked to remain in quarantine when they
present with predefined, but not yet evidence-based symptoms
needs to be avoided to decrease the possible damage done to
children’s health.

Another important patient group is older adults. They are most
at risk of a negative outcome of SARS-CoV-2 infection, especially
mortality but also intensive care support. In the initial version of
the review, only one study focused on adults aged 55 to 75 years.
All other studies included adults of all ages and did not present
results separately for the older age groups. The lack of a solid
evidence base for the diagnosis of COVID-19 in older adults adds
to the difficulty in diagnosing serious infections in this age group,
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as other serious infections such as bacterial pneumonia or urinary
sepsis also tend to lead to aspecific presentations.

METHODS

Criteria for considering studies for this review
Types of studies

We included studies of all designs that produce estimates of test
accuracy or provide data from which estimates can be computed.

We included both single-gate (studies that recruit from a patient
pathway before disease status has been ascertained, cross-
sectional studies) and multi-gate (where people with and without
the target condition are recruited separately) designs.

When interpreting the results we made sure that we carefully
considered the limitations of different study designs, using quality
assessment and analysis.

Studies had to have a sample size of a minimum of 10 participants.

Participants

Studies recruiting people presenting with a clinical suspicion of
SARS-CoV-2 infection, based on a symptomatic presentation, were
eligible. At least 50% of the study population had to present with
COVID-19-compatible symptoms.

We kept the eligibility criteria purposely broad to include all patient
groups and all variations of a test at this initial stage of reviewing the
evidence (thatis, if the patient population was unclear, we included
the study).

Index tests

« Allsigns and symptoms, including:
o signs such as oxygen saturation, measured by oximetry and
blood pressure;

o symptoms, such as fever or cough.

« Weincluded combinations of signs and symptoms, but not when
they were combined with laboratory, imaging, or other types of
index tests as these will be covered in the other reviews.

Target conditions

To be eligible studies had to identify at least one of:

« mild or moderate COVID-19;
« severe or critical COVID-19 (including COVID-19 pneumonia).

Asymptomatic infection with SARS-CoV-2 is out of scope for this
review, considering it is by definition not possible to detect this
based on signs and symptoms.

Reference standards

We anticipated that studies would use a range of reference
standards. Although RT-PCR is considered the best available test,
due to rapidly evolving knowledge about the target conditions,
multiple reference standards on their own as well asin combination
have emerged.

We expected to encounter cases defined by:

« RT-PCRalone;

« RT-PCR, clinical expertise, and imaging (for example, CT thorax);
« repeated RT-PCR several days apart or from different samples;

« plaque reduction neutralisation test (PRNT) or enzyme-linked
immunosorbent assay(ELISA) tests;

+ information available at a subsequent time point;

« World Health Organization (WHO) and other case definitions
(see Appendix 1).

This list is not exhaustive, and we recorded all reference standards
encountered. With a group of methodological and clinical experts,
we are producing a ranking of reference standards according to
their ability to correctly classify participants using a consensus
process.

Search methods for identification of studies

The final search date for this version of the review is 15 July 2020.

Electronic searches

We conducted a single literature search to cover our suite of
Cochrane COVID-19 DTA reviews (Deeks 2020b; Mclnnes 2020).

We used three different sources for our electronic searches to 15
July 2020, which were devised with the help of an experienced
Cochrane Information Specialist with DTA expertise (RS). These
searches aimed to identify all articles related to COVID-19
and SARS-CoV-2 and were not restricted to those evaluating
symptoms and signs. Thus, the searches used no terms that
specifically focused on an index test, diagnostic accuracy or study
methodology.

Due to the increased volume of published and preprint articles,
we used artificial intelligence text analysis from 25 May 2020 and
onwards to conduct an initial classification of documents, based
on their title and abstract information, for relevant and irrelevant
documents. See Appendix 2.

Cochrane COVID-19 Study Register searches

We also included searches undertaken by Cochrane to develop the
Cochrane COVID-19 Study Register (covid-19.cochrane.org). These
include searches of trials registers at US National Institutes of
Health Ongoing Trials Register ClinicalTrials.gov and the World
Health Organization International Clinical Trials Registry Platform
(apps.who.int/trialsearch), as well as PubMed.

Search strategies were designed for maximum sensitivity, to
retrieve all human studies on COVID-19 and with no language limits.
See Appendix 3.

COVID-19 Living Evidence Database from the University of Bern

From 28 March 2020, we used the COVID-19 Living Evidence
database from the Institute of Social and Preventive Medicine
(ISPM) at the University of Bern (www.ispm.unibe.ch), as the
primary source of records for the Cochrane COVID-19 DTA reviews.
This search includes PubMed, Embase, and preprints indexed in
bioRxiv and medRxiv databases. The strategies as described on the
ISPM website are described here (ispmbern.github.io/covid-19/).
See Appendix 4.

The decision to focus primarily on the 'Bern' feed was due to the
exceptionally large numbers of COVID-19 studies available only as
preprints. The Cochrane COVID-19 Study Register has undergone a
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number of iterations since the end of March 2020 and we anticipate
moving back to the Cochrane COVID-19 Study Register as the
primary source of records for subsequent review updates.

The Stephen B. Thacker CDC Library, COVID-19 Research Articles
Downloadable Database

We included Embase records within the CDC library on COVID-19
Research Articles Database (see Appendix 5 for details), and
deduplicated these against the Cochrane COVID-19 Study Register.

Searching other resources

We also checked our search results against two additional
repositories of COVID-19 publications including:

« the Evidence for Policy and Practice Information and Co-
ordinating Centre (EPPI-Centre) 'COVID-19: Living map of the
evidence' (eppi.ioe.ac.uk/COVID19_MAP/covid_map_v4.html);

« the Norwegian Institute of Public Health 'NIPH systematic
and living map on COVID-19 evidence' (www.nornesk.no/
forskningskart/NIPH_diagnosisMap.html)

Both of these repositories allow their contents to be filtered
according to studies potentially relating to diagnosis, and both
have agreed to provide us with updates of new diagnosis studies
added. For this iteration of the review, we examined all diagnosis
studies from both sources up to 15 July 2020.

We did not apply any language restrictions.

Data collection and analysis
Selection of studies

Pairs of review authors independently screened studies. We
resolved disagreements by discussion with a third, experienced
review author for initial title and abstract screening, and
through discussion between three review authors for eligibility
assessments.

Data extraction and management

Pairs of review authors independently performed data extraction.
We resolved disagreements by discussion between three review
authors.

We contacted study authors where we needed to clarify details or
obtain missing information.

Assessment of methodological quality

Pairs of review authors independently assessed risk of bias and
applicability concerns using the QUADAS-2 (Quality Assessment
tool for Diagnostic Accuracy Studies) checklist, which was common
to the suite of reviews but tailored to each particular review
(Whiting 2011; Table 1). For this review, we excluded the questions
on the nature of the samples as these were not relevant, and
we added a question on who assessed the signs. We resolved
disagreements by discussion between three review authors.

Statistical analysis and data synthesis

We present results of estimated sensitivity and specificity using
paired forest plots and summarised them in tables as appropriate.

We estimated summary sensitivity and specificity using a bivariate
random-effects meta-analysis (Macaskill 2013), whenever five or
more primary studies were available, and whenever heterogeneity
across studies was deemed acceptable on visual inspection of
the forest- and receiver operating characteristic (ROC) plots. We
performed these analyses using data from studies with a cross-
sectional design only.

We presented results of estimated sensitivity and specificity using
paired forest plots in Review Manager 5 (Review Manager 2020), and
tables as appropriate.

We considered tests to be useful in ruling out a serious infection
in ambulatory care if their negative likelihood ratio (LR-) was lower
than 0.20; conversely we considered diagnostic tests to be useful
as 'red flags' for infections when their positive likelihood ratio (LR
+) was 5.0 or higher (Jaeschke 1994, Van den Bruel 2010).

We disaggregated data by study design, reporting results from
cross-sectional studies separately from studies that used a multi-
gate or other design that were assessed as prone to high risk of bias.

We undertook meta-analyses in R version 3.5.1 (Ime4 package; R
2020).

Investigations of heterogeneity

We have listed sources of heterogeneity that we investigated if
adequate data were available in the Secondary objectives. In
this version of the review, we used stratification to investigate
heterogeneity as we considered it was inappropriate to combine
studies. In future updates, if meta-analysis becomes possible, we
will investigate heterogeneity through meta-regression.

In this version of the review we have stratified by study design only,
as stratification by reference standard was not yet possible.

Sensitivity analyses

We aimed to undertake sensitivity analyses considering the impact
of unpublished studies. However, this was not possible in this
version of the review. We performed sensitivity analyses to
investigate the impact of prospective versus retrospective data
collection.

Assessment of reporting bias

We aimed to publish lists of studies that we know exist but for which
we have not managed to locate reports, and request information to
include in updates of these reviews. However, at the time of writing
this version of the review, we are unaware of unpublished studies.

Summary of findings

We have listed our key findings in a 'Summary of findings' table to
determine the strength of evidence for each test and findings, and
to highlight important gaps in the evidence.

Updating

We will undertake monthly searches of published literature and
preprints and, dependent on the number of new and important
studies that we find, we will consider updating each review with
each search if resources allow.
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RESULTS screening on title and abstract, we excluded 7092 articles, leaving
302 full-text articles to be assessed. We included 44 articles in this
Results of the search version of the review, 16 of which were included in the initial review.

The reasons for excluding 258 articles are listed in the flow chart

The first selection resulted in 7394 potentially eligible articles. This (Figure 1; Moher 2009).

included the 658 articles that we screened in our initial review. After

Figure 1. Flow diagram.

16 studies included in the 6738 unigue records
first wersion of the review screened for review Update

1
6637 records removed on
title and abstract
assessment

73 records excluded after
assessment of full text,
based on the following
reasons:

- 15 ineligible population
- 15 ineligible design
- 8 duplicate studies

-6 only
SARS-Cov-2-positive cases

-2 fewer than 10
participants

- 11 timing of index test not
specified

-3 index test not assessead
on admission

-2 no data

-5 ineligible index tests

r

101 full-text studies
assessed for eligibility

- 1 ineligible outcomes

- 1 ineligible setting

r

28 studies included in
review Update

!

44 studies included in the
review in total
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Two articles reported on the same cases (Chen 2020; Yang 2020),
while using a different control group. Chen 2020 used a concurrent
control group of pneumonia cases negative for SARS-CoV-2 on PCR
testing but Yang 2020 used a historic control group of influenza
pneumonia patients. For this reason we only included the Chen
2020 results in the analyses.

One study (Song2020a), reported a study that included a derivation
and validation part for the development of a prediction rule. The
two parts areidenticalin set-up and only differin respect to the time
of data collection, that is, the derivation part recruited patients up
to 5 February 2020 and the validation part recruited patients from
6 February 2020 onwards. As a result, we consider this to be one
study and have entered all data on signs and symptoms as such.

A summary of the main study characteristics can be found in Table
2.

Methodological quality of included studies

The results of the quality assessment are summarised in Figure
2 and Figure 3. Of the 44 studies included in this review, six
studies did not use a cross-sectional design. Four studies were case-
control studies (Carignan 2020; Nobel 2020; Yang 2020; Zhao 2020),
one study selected cases cross-sectionally in five hospitals but
only selected controls in one hospital (Chen 2020), and one study
emailed patients who had undergone testing for SARS-CoV-2 about
olfactory symptoms prior to the SARS-CoV-2 test, with a response
rate of 58% in SARS-CoV-2 positive cases and 15% in negative cases
(Yan 2020).

Figure 2. 'Risk of bias' and applicability concerns graph: review authors' judgements about each domain presented

as percentages across included studies
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Figure 3. 'Risk of bias' and applicability concerns summary: review authors' judgements about each domain for
each included study
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Figure 3. (Continued)
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We rated patient selection as high risk of bias in 15 out of 44
studies. In five studies (Ai 2020; Chen 2020; Cheng 2020; Liang
2020; Yang 2020) this was because a CT scan or other imaging was
used to diagnose patients with pneumonia prior to inclusion in
the study. RT-PCR results were then used to distinguish between
COVID-19 pneumonia and pneumonia from other causes. For all
studies, testing was highly dependent on the local case definition
and testing criteria that was in effect at the time of the study,
meaning all patients that were included in studies had already gone
through a referral or selection filter. The most extreme example of
this is Liang 2020, in which patients with radiological evidence of
pneumonia and a clinical presentation compatible with COVID-19
were only tested for SARS-CoV-2 after a panel discussion.

We rated all studies except four as high risk of bias for the index
tests because there was little to no detail on how, by whom and
when the signs and symptoms were measured. Table 3 describes
how studies measured olfactory symptoms. Studies collected
information about symptoms in different ways: interviews by

telephone or in person using standardised questionnaires, online
surveys, self-reporting at presentation, or systematic assessment
by staff at enrolment without standardisation. Unfortunately, the
standardised questionnaires themselves are rarely reported, and
are often newly developed by each research team.

In addition, there was considerable uncertainty around the
reference standard, with some studies providing little detail on the
RT-PCR tests that were used or lack of clarity on blinding.

Patient flow was unclear in 12 studies (Ahmed 2020; Mao 2020;
Pisapia 2020; Tordjman 2020; Yan 2020; Yang 2020; Yombi 2020;
Zayet 2020a; Zayet 2020b; Zhao 2020; Zhu 2020; Zimmerman 2020),
either because the timing of recording signs and symptoms and
conduct of the reference standard was unclear, or because some
patients received a second or third reference standard at unclear
time points during hospital admission, or because participant
records were deleted when they contained missing data.
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Findings
The main characteristics of all included studies are listed in Table 2.

There were seven studies in hospital inpatients (Ai 2020; Chen
2020; Huang 2020; Xie 2020; Yang 2020; Zayet 2020a; Zhao 2020),
twelve studies in hospital outpatients (Carignan 2020; Cheng
2020; Liang 2020; Mao 2020; Nobel 2020; Peng 2020; Song 2020a;
Sun 2020; Wei 2020; Yan 2020; Zavascki 2020; Zayet 2020b), ten
studies in emergency departments (EDs) (Feng 2020; Chua 2020;
O'Reilly 2020; Peyrony 2020; Pisapia 2020; Shah 2020; Tolia 2020;
Tordjman 2020; Wee 2020; Zhu 2020), three studies in primary
care settings (Brotons 2020; Just 2020; Tudrej 2020), and nine
studies in other outpatient settings such as drive-through testing
sites (Ahmed 2020; Challener 2020; Clemency 2020; Gilbert 2020;
Haehner 2020; Haehner 2020; Lee 2020; Salmon 2020; Trubiano
2020). Three studies did not specify setting (Rentsch 2020; Yombi
2020; Zimmerman 2020).

Nine studies assessed accuracy of signs and symptoms for the
diagnosis of COVID-19 pneumonia (Ai 2020; Chen 2020; Cheng 2020;
Feng 2020; Liang 2020; Tordjman 2020; Xie 2020; Yang 2020; Zhao

2020), the remaining studies had SARS-CoV-2 infection as the target
condition. The distinction between these two target conditions
was not always very clear though, and a degree of overlap is to
be assumed. All but one study used RT-PCR testing as reference
standard (Brotons 2020), with some variation in the samples that
were used. Brotons 2020 used positive serology for SARS-CoV-2 (IgM
and/or 1gG) at the time of presentation and presence of symptoms
and signs in the previous month as a reference standard.

There were 26,884 participants included in all studies, the median
number of participants was 345. Prevalence varied from 3% to 71%
with a median of 21% (cross-sectional studies).

We found data on 84 signs and symptoms, which fall into six
different categories, that is, upper respiratory, lower respiratory,
systemic, gastro-intestinal, cardiovascular and olfactory signs and
symptoms. Results for the singe-gate (cross-sectional) studies are
presented in forest plots (Figure 4; Figure 5 ; Figure 6; Figure 7,
Figure 8; Figure 9), and are plotted in ROC space (Figure 10; Figure
11; Figure 12; Figure 13; Figure 14; Figure 15; Figure 16; Figure
17; Figure 18; Figure 19; Figure 20; Figure 21; Figure 22). Results
of multi-gate (non-cross-sectional studies) are presented in forest
plots only (Figure 23; Figure 24; Figure 25; Figure 26; Figure 27).
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Figure 4. Forest plot of upper respiratory tract symptoms (cross-sectional studies)
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Figure 5. Forest plot of lower respiratory tract symptoms (cross-sectional studies)
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Figure 5. (Continued)
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Figure 6. Forest plot of systemic sighs and symptoms (cross-sectional studies)
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Figure 6. (Continued)
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Figure 7. Forest plot of gastrointestinal signs and symptoms (cross-sectional studies)
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Figure 8. Forest plot of cardiovascular signs and symptoms (cross-sectional studies)
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Figure 9. Forest plot of olfactory symptoms (cross-sectional studies)
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Figure 10. Summary ROC plot of upper respiratory tract symptoms (cross-sectional studies)
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Figure 11. Summary ROC plot of lower respiratory tract symptoms (cross-sectional studies)
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Figure 12. Summary ROC plot of systemic signs and symptoms (cross-sectional studies)
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Figure 13. Summary ROC plot of gastrointestinal signs and symptoms (cross-sectional studies)
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Figure 14. Summary ROC plot of dyspnoea
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Figure 15. Summary ROC plot of fever. Summary point and 95% confidence region for prospective studies only
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Figure 16. Summary ROC plot of anosmia
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Figure 17. Summary ROC plot of sore throat (cross-sectional studies)
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Figure 18. Summary ROC plot of ageusia
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Figure 19. Summary ROC plot of anosmia or ageusia
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Figure 20. Summary ROC plot of cough (cross-sectional studies)
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Figure 21. Summary ROC Plot of fatigue
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Figure 22. Summary ROC plot of headache. Summary point only estimable in prospective studies
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Figure 23. Forest plot of tests: cough (non-cross-sectional study), sore throat (non-cross-sectional study), positive
auscultation findings (non-cross-sectional study), rhinorrhoea (non-cross-sectional study), dyspnoea (non-cross-
sectional study), sneezing (non-cross-sectional study), nasal congestion (non-cross-sectional study), sputum
production (non-cross-sectional study), pulmonary auscultation (crackling) bilateral (non-cross-sectional study),
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pulmonary auscultation (crackling unilateral; non-cross-sectional study), pulmonary auscultation (rhonchi; non-
cross-sectional study), pulmonary auscultation: sibilant (non-cross-sectional study)

Cough {(non-cross-sectional study)

Study TP FP FM TH Type of data collection Sensitivity {95% Cl} Specificity {(95% CI} Sensitivity {95% CIiSpecificity {95% CI}
Lee 2020 37 30 19 41 Prospective 0.66 [0.52, 0.78] 0,58 [0.45, 0.69] —a— ——

Zhao 2020 g 12 10 23 Prospective 0.47 [0.24, 0.71] 0,20 [0.04, 0.48] —— ——

Yan 2020 21 104 38 88 Retrospective 0,36 [0.24, 0.48] 0,48 [0.42, 0.56] —— -
Carignan 2020 97 98 37 38 Retrospective 0.72 [0.64, 0.80] 0,28 [0.21, 0.37] —& -

Zayet 2020a 56 44 14 10 Retrospective 0.80 [0.69, 0.89] 0,19 [0.08, 0.31] —- ——

Chen 2020 43 56 22 10 Retrospective 0.69 [0.56, 0.79] 0,15 [0.08, 0.26] — -

Challener 2020 42 82 5 § Retrospective 0.88 [0.75, 0.85] 0,06 [0.02, 0.13] , = &

0020406081 0020406081
Sore throat {(non-cross-sectional study)

Study TP FP FN TN Type of data collection Sensitivity {(95% CI} Specificity {95% CI} Sensitivity {95% CliSpecificity (95% CI}
Zhao 2020 4 4 15 11 Prospective 0,21 [0.06, 0.45] 0,73 [0.45, 0.82] — —
Lee 2020 21 45 353 26 Prospective 0,38 [0.25, 0.531] 0,37 [0.25, 0.489] —— ——

Chen 2020 & 8§ 81 &0 Fetrospective 0,13 [0.08, 0.23] 0,581 [0.81, 0.897] & —&
Yan 2020 10 82 49 111 Retrospective 0,17 [0.08, 0.29] 0.55 [0.48, 0.62] —— -

Zayet 2020a 14 25 56 30 Retrospective 0,20 [0.11, 0.31] 0.55 [0.41, 0.68] —a— ——
Carignan 2020 &0 72 74 &2 Retrospective 0,45 [0.36, 0.54] 0,46 [0.38, 0.53] i il

PR R AT S ST RS T R
0020406081 0020406081
Positive auscultation findings {non-cross-sectional study}

Study TP FP FN TH Type of data collection Sensitivity {95% CI} Specificity (95% CI) Sensitivity {95% Clispecificity (95% CI)
Zhao 2020 2 5 17 10 Prospective 0.11 [0.01, 0.33] 0,67 [0.38, 0.88] —+— —
Zayet 2020b 23 23 72 99 Retrospective 0.24 [0.16, 0.34] 0,81 [0.73, 0.88] —— —
Zayet 2020a 29 21 41 33 Retrospective 0.41 [0.30, 0.54] 0,61 [0.47, 0.74] I —

i L |
0020406081 0020406081
Rhinorrhoea {non-cross-sectional study]

Study TP FP FN TN Type of data collection Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}specificity (95% CI}
Lee 2020 15 31 41 40 Prospective 0,27 [0.18, 0.40] 0.56 [0.44, 0.68] —a— ——

Chen 2020 3 3 87 83 Fetrospective 0.04 [0.01, 0.12] 0,85 [0.87, 0.88] & —=
Yan 2020 6 40 53 183 Retrospective 0,10 [0.04, 0.21] 0.80 [0.74, 0.86] & &
Carignan 2020 60 73 74 6l Retrospective 0,45 [0.38, 0.54] 0.46 [0.37, 0.54] —— ——

Zayet 2020a 34 30 36 24 Retrospective 0,49 [0.36, 0.61] 0.44 [0,31, 0.59] . =

Ly T e
0020406081 0020406081
Dyspnoea {non-cross-sectional study)

Study TP FP FN TN Type of data collection Sensitivity (95% CI} Specificity (95% CI} Sensitivity {95% CI)specificity (95% CI)
Lee 2020 21 1% 35 352 Prospective 0,38 [0.25, 0.531] 0.73 [0.61, 0.83] —— —
Yan 2020 747 52 158 Retrospective 0,12 [0.05, 0.23] 077 [0.70, 0.82] & -
Carignan 2020 56 4% 73 85 Retrospective 0,42 [0.33, 0.51] 0.63 [0.55, 0.72] — —
Zayet 2020a 24 32 48 22 Retrospective 0,34 [0.23, 0.47] 0.41 [0.28, 0.55] —_—

"
0020406081 0020406081
Sneezing {(non-cross-sectional study]

Study TP FP FN TN Type of data collection Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CliSpecificity {95% CI}
Carignan 2020 352 58 81 78 Retrospective 0.40 [0.31, 0.48] 0.57 [0.48, 0.65] —— ——
Zayet 2020a 13 25 57 29 Retrospective 0.19 [0.10, 0.30] 0.54 [0.40, 0.67] & i

0020406081 0020406081
Masal congestion {non-cross-sectional study)

Study TP FP FN TN Type of data collection Sensitivity {95% CI} Specificity {95% CI} Sensitivity {05% CliSpecificity {95% CI}
Lee 2020 23 27 33 44 Prospective 0.41 [0.28, 0.33] 0.62 [0.50, 0.73] —— ——
Chen 2020 2 4 88 82 Retrospective Q.03 [0.00, 0.10] 0,84 [0.85, 0.88] = —
Yan 2020 11 43 48 160 Retrospective 0,19 [0.10, 0.31] 0.79 [0.73, 0.84] —a— -
Zayet 2020a 12 1% 37 35 Fetrospective 0,19 [0.10, 0.30] 0,85 [0.51, 0.77] —a— —a—
Carignan 2020 58 56 76 73 Retrospective 0,43 [0.35 0.32] 0.58 [0.49, 0.67] -

et "1
0020406081 0020406081
Sputum production {non-cross-sectional study}

Study TP FP FN TN Type of data collection Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CliSpecificity {95% CI}
Carignan 2020 40 43 84 91 Retrospective 0.30 [0.22, 0.38] 0.68 [0.59, 0.78] — —&
Zayet 2020a 20 28 50 28 Retrospective 0.26 [0.18, 0.41] 0.48 [0.34, 0.62] | @ o

0020406081 0020406081
Pulmonary auscultation: crackling bilateral {non-cross-sectional study)

Study TP FP FN TH Type of data collection Sensitivity {95% CI} Specificity {(95% CI} Sensitivity {95% CIiSpecificity (95% CI)
Zayet 2020a 17 5 53 48 Retrospective 0,24 [0.15, 0.38] 0,81 [0.80, 0.97] Lo , , |1 ! ! ! =
0020406081 0020406081

Pulmonary auscultation: crackling unilateral {(non-cross-sectional study)

Study TP FP FN TN Type of data collection Sensitivity {95% Cl} Specificity {(95% CI) Sensitivity {95% CIiSpecificity (95% CI)

Zayet 2020a 27 11 43 43 Retrospective 0,39 [0.27, 0.31] 0.80 [0.66, 0.89] — —ql— e —T— i
0020406081 0020406081

Pulmnonary anceultatinon: rhanchi fnanarrnceoccactinnal etodwl
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Figure 23. (Continued)

Zayet 2020a 27 11 43 43 Retrospective 0,39 [0.27, 0.31] 0.80 [0.66, 0.89] . —_

0020406081 0020406081

Pulmonary auscultation: rhonchi {non-cross-sectional study)

Study TP FP FN TM Type of data collection Sensitivity {95% CI}
Zayet 2020a 1 & g8 435 Retrospective 0.01 [0.00, 0.08]

Specificity {95% CI}
0,83 [0.71, 0.82]

Sensitivity {95% Clispecificity (95% CI)
| S ... il
0020406061 0020406081

Pulmonary auscultation: sibilant {non-cross-sectional study)

Study TP FP FN TN Type of data collection Sensitivity {95% CI}
Zayet 2020a 1 1 88 53 Retrospective 0.01 [0.00, 0.08]

Specificity {95% CI}
0.98 [0.,90, 1.00]

Sensitivity {95% ClSpecificity {95% CI}

0020406061 0020406081

Figure 24. Forest plot of tests: fever (non-cross-sectional study), fatigue (non-cross-sectional study), myalgia or
arthralgia (non-cross-sectional study), headache (non-cross-sectional study), asthenia (non-cross-sectional study),
fever (subjective, non-cross-sectional study)), arthralgia (non-cross-sectional study)

Fever {non-cross-sectional study)

Study TP FP FN TN Type of data collection Sensitivity {95% CI} Specificity {95% CI} Sensitivity {(95% Cl)Specificity (93% CI}

Lee 2020 286 1% 30 352 Prospective 0,46 [0.33, 0.60] 0,73 [0.61, 0.83] —— ——

Zhao 2020 15 14 4 1 Prospective 0.79 [0.54, 0.84] 0.07 [0.00, 0.32] ——

Carignan 2020 50 20 84 114 Retrospective 0,37 [0.28, 0.48] 0,85 [0.78, 0.81] —a —&

YWan 2020 32 33 27 1530 Retrospective 0.34 [0.41, 0.67] 0.74 [0.67, 0.80] —— -

Challener 2020 36 83 12 15 Retrospective 0,75 [0.60, 0.86] 0,15 [0.08, 0.24] —— -

Zayet 2020a 53 30 17 1 Retrospective 0.76 [0.64, 0.83] 0,07 [0.02, 0.18] \ . \ \ \ \
0020406081 0020406081

Fatigue {non-cross-sectional study}

Study TP FP FMN TN Type of data collection Sensitivity {95% CI} Specificity {95% CI}  Sensitivity {95% CISpecificity {95% CI}
Zhao 2020 2 0 17 15 Frospective 0.11 [0.01, 0.33] 1.00 [0.78, 1.00] ——— —a
Lee 2020 4 11 52 &0 Prospective 0,07 [0.02, 0.17] 0.85 [0.74, 0.92] - —&
Chen 2020 22 8 48 58 Retrospective 0.31 [0.21, 0.44] 0.88 [0.78, 0.83] —— —
Yan 2020 25 62 34 141 Retrospective 0,42 [0.30, 0.56] 0,69 [0.63, 0.76] —— -

Zayet 2020a 65 47 5 7 Retrospective 0,93 [0.24, 0.98] 0,13 [0.05 0.25] e R

0020406081 0020406081

Myalgia or arthralgia {non-cross-sectional study)

Study
Yan 2020

TP FP FH TN Type of data collection Sensitivity (95% CI} Specificity {95% CI}
20 39 39 164 Retrospective 0,34 [0.22, 0.47]

Sensitivity (95% CISpecificity (95% CI)
0.8 [0.75, 0.56] (.o SO, 1
0020406081 0020406081

Headache {non-cross-sectional study)

Study TP FP FH TN Type of data collection Sensitivity {95% CI} Specificity {95% CI} Sensitivity (95% CISpecificity {95% CI}
Zhao 2020 2 017 15 Prospective 0.11 [0.01, 0.23] 1.00 [0.78, 1.00] —&— —a
Lee 2020 10 4 48 &7 Prospective 0,18 [0.08, 0.30] 0.94 [0.86, 0.98] —a— —
Yan 2020 25 40 34 183 Retrospective 0.42 [0.30, 0.56] 0.80 [0.74, 0.86] —— &

Carignan 2020 87 &2 47 72
Zayet 2020a 31 31 18 23

Fetrospective —a=

Retrospective

0.65 [0.56, 0.73]
0.73 [0.61, 0.83]

0.54 [0.45, 0.62] -
0a31028, 0570 /8 4 4 R,
0020406081 0020406081

Asthenia {non-cross-sectional study)

Study TP FP FM TN Type of data collection Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CISpecificity {95% CI}
Carignan 2020 104 58 30 76 Retrospective 0.78 [0.70, 0.84] 0.57 (048,065 ( , ., . & ., A &
0020406081 0020406081

Fever {subjective, non-cross-sectional study])

Study TP FP FMN TN Type of data collection
Lee 2020 o o o 0 Prospective
Zayet 2020a 12 3 57 51 Retrospective
Carignan 2020 46 35 882 99 Retrospective

Sensitivity {95% CI} Specificity {95% CI}
Mot estimable Mot estimable

0.19 [0.10, 0.30] 0.94 [0.85, 0.99]
0.34 [0.26, 0.43] 0.74 [0.66, 0.51]

Sensitivity (95% CISpecificity (95% CI)

- =
b
0020406081 002040608 1

Arthralgia {(non-cross-sectional study)

Study
Carignan 2020
Zayet 2020a

TP FP FH TN Type of data collection Sensitivity (95% CI} Specificity {95% CI} Sensitivity (95% CISpecificity (95% CI)
37 18 87 115 Retrospective 0,28 [0.20, 0.36] 0.86 [0.79, 0.91] — -

38 38 32 18 Fetrospective 0.54 [0.42, 0.66] 0.33[0.21, 0,47 = . \ ,
0020406081 002040608171

Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 (Review)

Copyright © 2021 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

43



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Figure 25. Forest plot of tests: diarrhoea (non-cross-sectional study), nausea/vomiting (non-cross-sectional study),
gastrointestinal symptoms (not specified; non-cross-sectional study), nausea (non-cross-sectional study), vomiting

(non-cross-sectional study), abdominal pain (non-cross-sectional study)

Diarrhoea {non-cross-sectional study)

Study TP FP FN TN Type of data collection Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity (95% CI}
Zhao 2020 1 1 18 14 Prospective 0,05 [0.00, 0.28] 0,63 [0.68, 1.00] #— —
Lee 2020 20 13 36 58 Prospective 0,36 [0.23, 0.50] 0,82 [0.71, 0.20] —— —
Yan 2020 5 16 54 187 Retrospective 0.08 [0.03, 0.18] 0,82 [0.88, 0.95] & =
MNobel 2020 58 38 222 202 Retrospective 0,20 [0.16, 0.25] 0.85 [0.80, 0.89] - e
Zayet 2020a 28 11 42 43 Retrospective 0.40 [0.28, 0.52] 0.80 [0.66, 0.89] —— ——
Carignan 2020 &0 31 74 103 Retrospective 0.45 [0.36, 0.54] 07706, 084  -®% 0 . R

0020406081 0020406081

Mausea/vomiting {(non-cross-sectional study}

Study TP FP FN TN Type of data collection Sensitivity {95% CI} Specificity {95% CI}  Sensitivity {95% CISpecificity {95% CI}

Mobel 2020 &3 46 215 182 Retrospective 0.23[0.18, 0.28] 0.81 [0.75, 0.83]

Gastrointestinal symptoms, not specified {non-cross-sectional study}

(R S S . S
0204206081 002040608 1

Study TP FP FN TN Type of data collection Sensitivity {95% CI} Specificity {95% ClI}  Sensitivity {95% CISpecificity {95% CI}

Mobel 2020 97 §3 181 175 Retrospective 0,353 [0.29, 0.41] 0.74 [0.67, 0.79] -

-

0020406081 0020406081

Nausea {non-cross-sectional study)

Study TP FP FN TH Type of data collection Sensitivity (95% CI} Specificity (95% CI} Sensitivity {95% Cllspecificity (95% CI)
Yan 2020 3 8 56 185 Retrospective 0,05 [0.01, 0.14] 0.96 [0.92, 0.98] =& -
Carignan 2020 40 17 94 117 Retrospective 0,30 [0.22, 0.28] 0.87 [0.80, 0.92] & —=

Zayet 20205 22 11 48 43 Retrospective 0.31 [0.21, 0.44] 0.80 [0.66, 0.89] |, —E— ——

0020406081 0020406081

vomiting {non-cross-sectional study)

Study TP FP FN TN Type of data collection Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Carignan 2020 9 5 125 128 Retrospective 0,07 [0.03, 0.12] 0.66 [0.62, 0.95] = -
Zayet 2020a 2 12 88 42 Retrospective 0,03 [0.00, 0.10] 078 [0.64, 088 ®m

— 1 "t
0020406081 0020408081

Abdominal pain {non-cross-sectional study)

Study TP FP FN TH Type of data collection Sensitivity {95% CI} Specificity {95% CI) Sensitivity (95% ClSpecificity (95% CI}
Lee 2020 78 489 65 Prospective 0,13 [0.05, 0.24] 0,82 [0.83, 0.87] —— —&
Zayet 20208 14 9 568 45 Retrospective 0.20 [0.11, 0.31] 0.83 [0.71, 0.92] . Sl —

0020406081 0020406081

Figure 26. Forest plot of chest tightness (non-cross-sectional study)

Study TP FP FH TH Type of data collection Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {93% CI}
Zhao 2020 1 0 18 15 Frospective 0,05 [0.00, 0.28] 1.00 [0.78, 1.00] @— —a
Zayet 2020a 18 10 52 44 Retrospective 0.26 [0.18, 0.38] 0.81 [0.68, 0.91] —— —&

Carignan 2020 35 30 99 104 Retrospective 0,26 [0.19, 0.34] 078 [0.70, 0.684] , W e

0020406081 0020406081
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Figure 27. Forest plot of tests: ageusia (non-cross-sectional study), dysgeusia (non-cross-sectional study), anosmia
(non-cross-sectional study), anosmia or dysgeusia (non-cross-sectional study), dysgeusia or ageusia (non-cross-

sectional study), hyposmia (non-cross-sectional study)

Ageusia {non-cross-sectional study)

Study

Yan 2020 12 10 47 183 Retrospective

Dysgeusia (non-cross-sectional study)

Study
Carignan 2020 85 8 48 125
Zayet 2020a 34 11 36 43

Retrospective
Retrospective

Anosmia {non-cross-sectional study)

TP FP FN TN Type of data collection Sensitivity {95% CI} Specificity {95% CI)
0.20[0.11, 0.33]

Sensitivity {95% CllSpecificity {95% CI}
0.95 [0.91, 0.98] e B e
0020406081 0020406081

TP FP FN TN Type of data collection Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
0,63 [0.55, 0.72]
0.49 [0.36, 0.61]

0.93 [0.88, 0.97] - -
0B01066, 089 Ry 4 ¥
0020406081 0020406081

Study TP FP FH TN Type of data collection Sensitivity (95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity (93% CI}
Lee 2020 24 2 32 g9 Frospective 0,43 [0.30, 0.57] 0,97 [0.90, 1.00] —— -
Yan 2020 13 & 46 184 Retrospective 0,22 [0.12, 0.35] 0.96 [0.92, 0.98] —a— a

Carignan 2020 &89 6 65 128 Retrospective 0,51 [0.43, 0.60] 0,96 [0.91, 0.98] —— =

Zayet 2020a 37 8 33 45 Retrospective 0.53 [0.41, 0.65] 083071, 082 —&— —

Anosmia or dysgeusia {non-cross-sectional study)

Study

Carignan 2020 87 11 47 123 Retrospective

Dysgeusia or ageusia (non-cross-sectional study)

Study

Lee 2020 32 1 24 70 Prospective

Hyposmia {non-cross-sectional study)

Study

Lee 2020 71 48 70 FProspective

Only two studies (Gilbert 2020; Yombi 2020), assessed
combinations of different signs and symptoms. Gilbert 2020
investigated six combinations of two to four symptoms and signs
each, while Yombi 2020 investigated three combinations of two to
three symptoms each. Most of the combinations included fever and
cough, on which both studies had preselected their participants.
These combinations led to specificities above 80%, but at the cost
of low sensitivities (< 30%).

Positivity rates of symptoms and signs depend on prevalence and
population characteristics, especially pre-selection. As a result,
positivity rates were highly variable. In studies with prevalence less
than 5%, suggesting little pre-selection had taken place, positivity
rates for fever (presence of the symptom in the study population)
were between 9% and 41% (11.7% average), for cough between
45% and 70% (68% average), for anosmia between 2.5% and 2.6%
(2.5% average), for ageusia (1 study) 2.8%, and for anosmia or
ageusia (1 study) 4.3%.

Signs and symptoms for which sensitivity was reported above 50%
in at least one cross-sectional study are summarised below.

Symptoms and signs for which we performed pooling

We were able to conduct meta-analyses for 14 signs or
symptoms (cough, fever, anosmia, ageusia, anosmia or ageusia,
sore throat, myalgia, fatigue, headache, dyspnoea, diarrhoea,
sputum production, nausea or vomiting, chest tightness) based on
clinically acceptable heterogeneity, the scatter of studies on visual
inspection of the forest plots, and for which at least five studies

TP FP FM TN Type of data collection Sensitivity {95% CI} Specificity {95% CI}
0.57 [0,43, 0.70]

TP FP FM TN Type of data collection Sensitivity {95% CI} Specificity {95% CI}
0,13 [0.053, 0.24]

0020406081 0020406081

TP FP FN TN Type of data collection Sensitivity {95% CI} Specificity (05% CI} Sensitivity {95% ClSpecificity {95% CI}
0,65 [0.56, 0.73]

ge2[pogs oG8 0, 0 0-® 00 00 0 00 0 =&
0020406081 0020406081

Sensitivity {95% CliSpecificity {95% CI}

—-— -

0.99 [0.82, 1.00] 7
020406081 0020406081

Sensitivity {95% Cllspecificity (95% CI}
0.99 [0.82, 1.00] T I .
0020406081 002040608 1

were available. The analyses were restricted to cross-sectional
studies only. The ranges and summary estimates of the sensitivity
and specificity of the 14 index tests are listed below. Additional
summary point statistics are listed in additional Table 4.

Cough

« Sensitivity ranged from 16% to 89%; specificity from 11% to 79%

« Pooled sensitivity 67.4% (95% confidence interval (Cl) 59.8% to
74.1%); pooled specificity 35.0% (95% Cl 28.7% to 41.9%); 25
studies, 15,459 participants

Anosmia

« Sensitivity ranged from 10% to 65%; specificity from 70% to 98%

« Pooled sensitivity 28.0% (95% CI 17.7% to 41.3%); pooled
specificity 93.4% (95% Cl| 88.3% to 96.4%); 11 studies, 9552
participants

Ageusia

« Sensitivity ranged from 10% to 55%; specificity from 70% to
100%

« Pooled sensitivity 24.8% (95% Cl 12.4% to 43.5%) pooled
specificity 91.4% (95% ClI 81.3% to 96.3%); 6 studies, 7393
participants

Anosmia or ageusia

« Sensitivity ranged from 16% to 73%; specificity from 75% to 99%

Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 (Review) 45
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« Pooled sensitivity 41.0% (95% ClI 27.0% to 56.6%); pooled
specificity 90.5% (95% Cl 81.2% to 95.4%); 6 studies, 8142
participants

Sore throat

« Sensitivity ranged from 0% to 71%; specificity from 30% to 99%

o Pooled sensitivity 21.2% (95% Cl 13.5% to 31.6%); pooled
specificity 69.5% (95% Cl 58.1% to 78.9%); 20 studies, 15,876
participants

Myalgia

« Sensitivity ranged from 1% to 65%; specificity from 33% to 99%

« Pooled sensitivity 26.6% (95% Cl 15.3% to 42.2%); pooled
specificity 83.1% (95% Cl 70.6% to 90.9%);13 studies, 8105
participants

Fatigue

« Sensitivity ranged from 7% to 85%; specificity from 39% to 94%

« Pooled sensitivity 36.4% (95% CI 22.1% to 53.6%); pooled
specificity 74.7% (95% Cl 63.6% to 83.3%); 12 studies, 5653
participants

Dyspnoea

« Sensitivity ranged from 0% to 73%; specificity from 34% to 99%

« Pooled sensitivity 24.9% (95% Cl| 16.6% to 35.5%); pooled
specificity 77.1% (95% Cl 66.8% to 84.8%); 24 studies, 14,913
participants

Diarrhoea

« Sensitivity ranged from 0% to 64%,; specificity from 62% to 99%

« Pooled sensitivity 11.6% (95% Cl 7.6% to 17.4%); pooled
specificity 90.6% (95% Cl 86.6% to 93.5%); 20 studies, 13,016
participants

Sputum production

« Sensitivity ranged from 0% to 36%; specificity from 50% to 100%

« Pooled sensitivity 18.9% (95% Cl 8.1% to 38.1%); pooled
specificity 81.3% (95% CI 57.9% to 93.2%); 10 studies, 5144
participants

Nausea or vomiting

« Sensitivity ranged from 0% to 20%; specificity from 88% to 100%

o Pooled sensitivity 5.4% (95% Cl 2.4% to 11.5%); pooled
specificity 95.3% (95% Cl 92.0% to 97.3%); 8 studies, 5381
participants

Chest tightness

« Sensitivity ranged from 2% to 15%; specificity from 71% to 98%

« Pooled sensitivity 4.7% (95% CI 2.5% to 8.9%); pooled specificity
94.6% (95% CI 88.6% to 97.6%); 6 studies, 6057 participants

We performed sensitivity analyses to investigate the impact of
prospective versus retrospective data collection:

Fever

« Sensitivity analysis (prospective data collection only): sensitivity
ranged from 7% to 94%; specificity from 0% to 94%

+ Pooled sensitivity 53.8% (95% Cl 35.0% to 71.7%); pooled
specificity 67.4% (95% CI 53.3% to 78.9%); 7 studies, 5548
participants

Headache

« Sensitivity analysis (prospective data collection only): sensitivity
ranged from 3% to 85%; specificity from 18% to 98%

« Pooled sensitivity 21.9% (95% Cl 9.2% to 43.5%); pooled
specificity 80.1% (95% ClI 60.2% to 91.4%); 6 studies, 6171
participants

Cough and fever (see sensitivity analyses) were the only index tests
with a pooled sensitivity above 50% but their pooled specificity was
only 35.5% and 67.4% respectively (Figure 20; Figure 15). Pooled
specificity was above 90% for diarrhoea, nausea or vomiting, chest
tightness, anosmia, ageusia, and for the presence of anosmia or
ageusia (Figure 16; Figure 19). However, their pooled sensitivity
was very low (maximum 11.6% for diarrhoea), except for anosmia
(28.0%) and anosmia or ageusia (41.0%).

The only tests exceeding a pooled diagnostic odds ratio (DOR) of
5 were anosmia as a single test or in combination with ageusia
(anosmia or ageusia). Yet, their pooled positive likelihood ratio (LR
+) was below our predefined cut-off of 5 for a useful red flag (4.25
(95% Cl 3.17 to 5.71) and 4.31 (95% Cl 3.00 to 6.18), respectively).
The pooled negative likelihood ratios (LRs-) were too high to make
any of the reported tests useful to rule out the presence of COVID-19
disease. In other words, the absence of the above mentioned index
tests does not necessarily imply the absence of COVID-19 disease.

Symptoms and signs for which we did not perform pooling

« Rhinorrhoea (5 studies, 2252 participants): sensitivity between
4% to 62%, specificity between 37% to 93%

« Chills (6 studies, 4151 participants): sensitivity between 4% to
80%, specificity between 36% to 93%

« Myalgia or arthralgia (5 studies, 556 participants): sensitivity
between 19% to 86%, specificity between 35% to 91%

« Anosmia or dysgeusia (2 studies, 457 participants): sensitivity
between 9% to 74%, specificity between 78% to 97%

Sensitivity analyses

In sensitivity analyses, we excluded studies that did not use a
prospective study design (20 out of 32 cross-sectional studies
excluded). The results show that the pooled diagnostic accuracy
estimates were not substantially different from the overall result
(Table 4). In these sensitivity analyses, the scatter of studies on
visual inspection of the forest plots appeared to decrease for fever
and we decided to add a meta-analysis for fever using prospective
studies only. The pooled sensitivity and specificity of fever in
prospective studies was 53.8% and 67.4% respectively Figure 15.
This is the highest observed combination of both sensitivity and
specificity for a symptom or sign, but the LR+ is still only 1.65 (95%
Cl1.41to 1.93).

To further illustrate a test's ability to either rule in or rule out
COVID-19, we constructed dumbbell plots showing pre- and post-
test probabilities for each olfactory symptom, fever and cough in
each cross-sectional study (Figure 28; Figure 29; Figure 30). For
each test, we have plotted the pre-test probability, which is the
prevalence of COVID-19 in the study (blue dot). The probability of
having COVID-19 after testing (post-test probability) then changes
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testresult (green dot marked -). The plot shows that the presence of

anosmia, for example, increases the probability of COVID-19 in all
11studies. Its absence clearly decreases the probability of COVID-19
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in four studies (Brotons 2020; Leal 2020; Tudrej 2020; Zayet 2020b),
andin the seven other studies there is not much difference between
pre- and post-test probability (Chua 2020; Haehner 2020; Just 2020;
Peyrony 2020; Salmon 2020; Tordjman 2020; Trubiano 2020).

Figure 28. Dumbbell plot: olfactory symptoms (cross-sectional studies only). This plot shows how disease
probability changes after a positive test result (red dot with plus sign) or after a negative test (green dot with minus
sign). Pre-test probability or prevalence is the blue dot

Likelihood ratio (95%Cl) Probability of disease (%)

Study Prevalence (-] After negative test
Positive Negative ® Before test
Ageusia €  After positive test
Tordjman 2020 50.0% ) 0.80(0.82to 0.99)
Salmon 2020 46.5% 1.80 (1.37 to 2.37) 0.83(0.90 to 0.96)
Leal 2020 41.0% 176(1.52t02.04)  0.67(0.60t0 0.75)
Brotons 2020 38.5% 2.85(2.17 to 3.74) 0.66 (0.59 to 0.75)
Tudrej 2020 24.5% 299(236103.79)  0.63(0.55t00.72)
Trubiano 2020 37% 4.55 (254 10 8.15) 0.91(0.8510 0.97)
Anos'r;ia
Peyrony 2020 57.5% 7.62 (237 t0 24.51) 0.88 (0.83to 0.93)
Tordjman 2020 50.0% 5.00 (0.611041.28)  0.92(0.83to 1.02)
Salmon 2020 46.5% 4.17 (2.99 10 5.82) 0.86 (0.83 to 0.89)
Zayet 2020k 43.8% 4,28 (272106.74) 0.43(0.33t0 0.57)
Leal 2020 41.0% 1.87 (1.62t0 2.16) 0.63(0.58t0 0.71)
Brotons 2020 38.5% 2,68 (2.05t0 3.51) 0,68(0.611t0 0.77)
Tudrej 2020 24.3% 3,46 (2,64 to 4.53) 0,67 (0.59t0 0.75)
Just 2020 8.1% 3.62 (1.70 to 7.69) 0.80(0.64 10 1.00)
Haehner 2020 6.8% 642 (44410 9.27) 0.39(0.25t0 0.62)
Kai 2020 4.3% 5.23 (1.87 to 14.62) 0.89(0.7810 1.02)
Trubiano 2020 37% 4.50 (2.44 to 8.28) 0.92 (0.86 to 0.98)
Anosmia and ageusia
Salmon 2020 46.5% 546(426107.01)  0.6B(0.64t0 0.71)
Tudrej 2020 24.3% 4,11 (2.88 to 5.88) 0.76 (0.69to 0.83)

Anosmia or ageusia

Salmon 2020 46.5% 4.18 (3.40 to 5.15) 0.66 (0.62to 0.70)

Tudrej 2020 24.3% 2.87 (2.36 t0 3.49) 0.52 (0.44 to 0.62)

Clemency 2020 23.4% 333267419 0.60 (0.53 to 0.68)

Wiee 2020 17.7% 18.08 (6.88 to 36.83)  0.78 (0.72 to 0.85)

Zimmerman 2020 7.5% 2.91(2.37 to 3.59) 0.36 (0.24 to 0.58)

Trubianoe 2020 3.7% 4.08 (2.54 to 6.56) 0.88 (0.81 1o 0.95)
Anosmia or dysgeusia

Zayet 2020b 43.8% 333(234t04.74) 0.34 (0.24 to 0.48)

O'Reilly 2020 4.6% 2.97(0.40to 22.11) 0.94 (0.78to 1.13)
Dysgeusia

Zayet 2020b 43.8% 4,19 (2,70 to 6.50) 0.41 (0.31 to0 0.55)
Dysgeusia and anosmia

Zayet 2020b 438%  61.31(8641043513) 0.6 (0.37 to 0.57) | — it _coumesnmsnnn: L+

T T

T T
70 80 90 100
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Figure 29. Dumbbell plot: fever. This plot shows how disease probability changes after a positive test result (red dot
with plus sign) or after a negative test (green dot with minus sign). Pre-test probability or prevalence is the blue dot
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Study Prevalence Likelihood ratio (95%Cl) Probability of disease (%)
Positive Negative
Huang 2020 70.7% 091(080to1.04) 1.21(0.9010 1.863) o
Wei 2020 67.1% 1.07 (0.99t0 1.16)  0.81 (0.64 to 1.03) cO
Peyrony 2020 57.5% 1.56(1.32t0 1.85)  0.44 (0.33 10 0.58) . = ]
Tordjman 2020 50.0% 144 (1.15t01.80) 0.22 (0.08 to 0.61) @0
Pisapia 2020 45.9% 0.96 (0.85t0 1.15) 2.41(0.0810 18.33) [
Zayet 2020b 43.8% 112(094t0 1.34) 0.76(0.50 io 1.16) =1 ]
Brotons 2020 38.5% 223(1.78t02.80) 0.65(0.57 to 0.75) e-0—0
Ai 2020 37.7% 155(1.04t02.31) 0.41(0.16 to 1.06) c-0—0
Cheng 2020 33.3% 0.94 (0.61to 1.44) 1.20(0.351t0 4.13) &40
Yombi 2020 32.6% 203(167t02.46) 0.54(0.44 10 0.67) (=1 1+
Zhu 2020 27.6% 1.24(1.01t0 1.53) 0.49(0.21t0 1.15) &-0-0
Liang 2020 23.9% 1.03(0.841t01.26) 0.87 (0.27 {0 2.83) L]
Clemency 2020 23.4% 145(1.27to 1.65)  0.65 (0.54 10 0.78) =00
Zavascki 2020 21.1% 1.75(1.50t0 2.05) 0.40 (0.28 to 0.59) -0
Xie 2020 20.0% 1.12(0841t0 1.33) 0.50(0.1210 2.01) (=% +)
Mao 2020 18.7% 1.01(0.84t0 1.08)  0.95 (0.66 to 1.38) o
Rentsch 2020 16.3% 365(294104.53) 0.82(0.801c0.87) L e +
Peng 2020 12.8% 126 (1.00t0 1.60) 0.32 (0.0510 2.18) )
Shah 2020 10.4% 1.86(1.22t02.86) 0.72(0.52 to 0.99) ‘e
Tolia 2020 10.3% 0.70(0.17t02.79) 1.03 (0.93 10 1.15) ©
Just 2020 8.1% 122(069t02.14) 0.92(0.70f0 1.21) Q
Zimmerman 2020 7.5% 126 (1.11t0 1.42) 0.45(0.24 10 0.87) Q9
Song 2020a 6.9% 1.35(1.26t0 1.44)  0.21(0.10t0 0.47) 4
Ahmed 2020 6.7% 1.18(1.06t0 1.30)  0.68 (0.50 to 0.92) L+
Feng 2020 5.3% 123 (08910 1.70)  0.47 (0.08 to 2.24) [+ (=] After negative test
O'Reilly 2020 4.6% 083(040t01.97) 1.08(068101.71) © a Before test
Trubiano 2020 3.7% 1.41(0.85102.33)  0.96 (0.89 t0 1.03) ) @  After positive test
o = 4 ® s w0
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Figure 30. Dumbbell plot: cough. This plot shows how disease probability changes after a positive test result (red
dot with plus sign) or after a negative test (green dot with minus sign). Pre-test probability or prevalence is the blue

dot

Study Prevalence
Fositive
Wei 2020 67.1% 0.74 (0.56 to 0.98)
Peyrony 2020 57.5% 1.44 (1.21101.72)
Tordjman 2020 50.0% 1.10 (0.92 to 1.33)
Salmon 2020 46.5% 1.04 (0.98 to 1.11)
Pisapia 2020 45 9% 0.88 (0.61 to 1.29)
Zayet 2020b 43 8% 1.00 (0.87 to 1.15)
Brotons 2020 38.5% 0.98 (0.851t0 1.14)
Ai 2020 I T7% 0.96 (0.58 to 1.56)
Cheng 2020 33.3% 0.74 (0.46 to 1.19)
Yombi 2020 32.6% 1.23(1.10t0 1.37)
Zhu 2020 27.6% 1.06 (0.78 to 1.43)
Liang 2020 23.9% 0.54 (0.33 to 0.90)
Zavascki 2020 21.1% 1.04 (0.90 to 1.21)
Xie 2020 20.0% 0.80 (0.52 to 1.24)
Mao 2020 18.7% 1.00 (0.88 to 1.13)
Peng 2020 12.8% 0.89 (0.50 to 1.57)
Shah 2020 10.4% 1.15 (0.98 to 1.386)
Just 2020 8.1% 1.01 (0.78 to 1.30)
Zimmerman 2020 7.5% 0.88 (0.88t0 1.10)
Song 2020a 6.9% 1.31 (1,10 to 1.57)
Sun 2020 6.9% 0.93 (0.76t0 1.13)
Ahmed 2020 6.7% 1.00 (0.94 to 1.06)
Feng 2020 5.3% 1.49 (0.90 to 2.48)
O’'Reilly 2020 4.6% 1.22 (0.70to 2.14)
Trubiano 2020 3.7% 1.15 (1.04 to 1.27)

DISCUSSION

Summary of main results

The majority of individual signs and symptoms included in this
review appear to have very poor diagnostic accuracy, although
this should be interpreted in the context of selection bias and
heterogeneity between studies.

Based on currently available data, neither absence nor presence
of a single sign or symptom are accurate enough to rule in or rule
out COVID-19. However, some combinations of signs and symptoms
may be useful as a tool to triage patients for further testing. For

Likelihood ratio (95%Cl)
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example, combining the tests with the highest positive likelihood
ratios in a hypothetical cohort with a disease prevalence (pre-test
probability) of 2%, the presence of either anosmia or ageusia would
increase the post-test probability of the presence of COVID-19 to
8%. The presence of fever together with myalgia and anosmia
would increase the post-test probability to 17.8%.

We did not identify a useful combination of signs or symptoms that
can safely rule out COVID-19. For example, in the same hypothetical
cohort with 2% disease prevalence, the absence of fever and
anosmia would only lower the probability to 1% for the presence
of COVID-19. These results should be interpreted with caution asin
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reality these tests are correlated making it highly likely they would
resultin smaller changes in probability if they were tested in actual
studies.

The seemingly better sensitivity for fever (and slightly lower
specificity) compared to other index tests is unsurprising
considering fever was a key feature of COVID-19 that was used
in selecting patients for further testing in included studies. As a
result, most participants in these studies would have fever, both
cases and non-cases. The same applies to olfactory symptoms; only
two studies did not select in any way for the presence of olfactory
symptoms (Chua 2020; Peyrony 2020), whereas Leal 2020 selected
their study participants on the presence of either fever, cough, sore
throat, coryza or anosmia. In the studies with no prior selection,
less than 10% of the study population presented with anosmia
(2.5% in Chua 2020, 9.5% in Peyrony 2020), whereas the study with
prior selection reported that 41% had anosmia. Without selection,
sensitivity is low and specificity is high (13% to 14% sensitivity
and 98% specificity); with prior selection, sensitivity is higher and
specificity is lower (56% sensitivity and 70% specificity).

Selection bias is present when selective and non-random inclusion
and exclusion of participants applies and the resulting association

Figure 31. Directed acyclic graph on cough

INDEX TEST:

cough assessment

between exposure and outcome (here the accuracy of the test)
differs in the selected study population compared to the eligible
study population, and it has been shown that this may decrease
estimates of diagnostic accuracy (Rutjes 2006). For the diagnosis
of COVID-19, rapidly and constantly changing, and widely variable
test criteria have influenced who was referred for testing and
who was not. Inclusion in the study of only a fraction of eligible
patients can give a biased estimate of the real accuracy of the
index test when measured against the reference standard and real
disease status. Griffith 2020 have reported on the problematic
presence of collider stratification bias in the published studies on
COVID-19. Appropriate sampling strategies need to be applied to
avoid conclusions of spurious relationships, more specifically in
our case, the biased accuracy estimates of signs and symptoms for
the diagnosis of COVID-19. Selection of participants based on the
presence of specific pre-set symptoms, such as fever and cough,
leads to biased associations between these symptoms and disease,
and sensitivity and specificity estimates that differ from their true
values. The example of collider bias for cough is illustrated in
Figure 31. Grouping studies by diagnostic criteria for selection
might clarify this issue, but studies do not clearly describe them,
with study authors referring to the guidelines in general that were
applicable at the time.

Ascertained SARS-CoV-2 infection
& COVID-19 pnuemonia

COVID-19 pneumonia

Collider

Figure Directed Acyclic Graph (DAG): the symptom, ‘cough’ is used to enter the study for cough
assessment. Both cough and COVID-19 pneumonia (D) result in ascertained diagnosis of SARS-CoV-2
infection (D*). D* is a collider on the pathway between cough and COVID-19 pneumonia leading to a
biased association between the symptom cough and COVID-19 pneumonia.

Another form of selection bias is spectrum bias, where the patients
included in the studies do not reflect the patient spectrum to which
the index test will be applied. The inclusion of hospitalised patients
can lead to such a bias, when in these patients both the distribution

of signs and symptoms differ and assessment with the reference
standard is differential. In addition, the distribution and severity of
alternative diagnoses may be different in hospitalised populations
than in patients presenting to ambulatory care settings.
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Strengths and weaknesses of the review

Strengths of our review are the systematic and broad search
performed to include all possible studies, including those prior
to peer-review, to gather the largest number of studies available
at this point. Exclusion of cases-only studies, the largest number
of the published cohorts of patients with COVID-19, limits the
available data, however improves the quality of the evidence and
the possibility to present both sensitivity and specificity (cases only
cannot provide both accuracy measures). Because this is a living
systematic review, this update offered the possibility of pooling
estimates of diagnostic accuracy, which was not yet possible in our
first review. Future updates will further increase the possibilities
of analysing the data in more detail, and focusing the analyses on
cross-sectional data that were gathered prospectively.

The largest weakness of the review is the high risk of selection bias,
as discussed above, with many studies including patients that had
already been admitted to hospital or who presented to hospital
settings seeking treatment.

The lack of data on combinations of signs and symptoms is
an important evidence gap. Only two studies presented data on
such combinations. The few composite signs and symptoms that
were presented in those studies had little added diagnostic value
compared to single tests. Combinations of tests increased the
specificity, but at a large cost in sensitivity, because all signs and
symptoms in the composite test had to be present to lead to a
positive result. At this point, it is hard to assess the diagnostic value
of combinations of signs and symptoms as the existing evidence is
too scarce.

We need to assess multiple variables for their possible confounding
effect on the summary estimates. Possible confoundersinclude the
presence of other respiratory pathogens (seasonality), the phase
of the epidemic, exposure to high- versus low-prevalence setting,
high or low exposure risk, comorbidity of the participants, or
time since infection. Seasonality may influence specificity, because
alternative diagnoses such as influenza or other respiratory viruses
are more prevalent in winter, leading to more non-COVID-19
patients displaying symptoms such as cough or fever, decreasing
specificity. In this version of the review, all studies were conducted
in winter or early spring, suggesting this may still have been
at play. However, social distancing policies have shortened this
year's influenza season in several countries (who.int/influenza/
surveillance_monitoring/updates), which may have led to higher
specificity for signs and symptoms than what we may expect
in the next influenza season. In future updates of the review,
we will explore seasonality effects if data allow. As for time
since onset, given that the moment of infection is more likely
than not an unrecognisable and unmeasurable variable, time
since onset of symptoms can be used as a proxy. Reporting of
studies, with presentation of the 2x2 table stratified by time since
onset of disease, is informative and might have the potential to
increase accuracy of the signs and symptoms and their diagnostic
differential potential.

Applicability of findings to the review question

The high risk of selection bias, with many studies including patients
who had already been admitted to hospital or who presented to
hospital settings seeking treatment, leads to findings that are less
applicable to people presenting in primary care, who on average

experience a shorter illness duration, less severe symptoms and
have a lower probability of the target condition.

Our search did not find any articles providing data on children.
Children have been disproportionally underrepresented in the
studies on diagnosing SARS-CoV-2 infection. Their absence seems
related to the general mild presentation of the disease in the
paediatric population and even more frequently the completely
asymptomatic course. The full scope of disease presentation in
children is, however, not known. It is important to identify signs
and symptoms that can be used to assess children with suspected
SARS-CoV-2 infection clinically, especially because non-specific
presentations and fever without a source are already common in
this age group. Children present as a heterogeneous group; having
separate data for neonates, young infants, toddlers, school aged
children and adolescents is of value. Misclassification of children
both at their presentation to the healthcare system and in the
short term, where children will be asked to remain in quarantine
when they present with predefined, but not yet evidence-based
symptoms needs to be avoided to decrease the possible damage
done to children’s health.

Another important patient group is older adults. They are most
at risk of a negative outcome of SARS-CoV-2 infection, especially
mortality but also intensive care support. In this version of the
review, only one study focused on adults aged 55 to 75 years. All
other studies included adults of all ages and did not present results
separately for the older age groups. The lack of a solid evidence
base for the diagnosis of COVID-19 in older adults adds to the
difficulty in diagnosing serious infections in this age group, as other
serious infections such as bacterial pneumonia or urinary sepsis
also tend to lead to non-specific presentations.

Studies that focus specifically on older adults or children may
also enable us to estimate the diagnostic accuracy of signs and
symptoms within these age groups. Given the distinct biological
characteristics of children versus younger and versus older adults,
these accuracy estimates are likely to be different in different age
groups. The current presentation of overall pooled estimates may
therefore prove too simplistic.

AUTHORS' CONCLUSIONS

Implications for practice

Until results of further studies become available, broad
investigation of people with suspected SARS-CoV-2 infection
remains necessary. Neither absence nor presence of individual
signs are accurate enough to rule in or rule out disease. Within
the context of selection bias of all the studies in this review, the
presence of fever, cough, or 'anosmia or ageusia' may be useful to
identify people for further testing for COVID-19.

Implications for research

Our review update still reflects the need for improved study
methodology and reporting in COVID-19 diagnostic accuracy
research.

« Appropriate patient sampling strategies; prospective cross-
sectional design; investigating the presence or absence of
clinical signs and symptoms in anyone with suspected COVID-19

« Improved reporting, with studies describing assessment of
signs and symptoms (providing clearer definitions), and clear
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reporting of reference standards. Studies should report the
definition of signs and symptoms more clearly, how they were
measured, by whom and when. The measurement of key
symptoms such as anosmia and ageusia could benefit from
standardisation, including the severity and nature of the loss
of smell or taste. Yet such standardisation should not be overly
complicated, as signs and symptoms will typically be used by
frontline clinicians who will incorporate these in their more
holistic assessment of the patient which includes more than just
COVID-19.

o Inclusion of a broader spectrum of patients, with studies
in the primary healthcare setting to properly evaluate the
diagnostic accuracy of signs and symptoms in this setting;
inclusion of studies on patients with the aim of screening for
infection (loosening up quarantine measurements may lead to
an increased need for this); data on specific patient groups with
comorbidities at higher risk of complications or severe disease
and higher impact of missing diagnosis of SARS-CoV-2 infection
at an early stage; addition of the paediatric population.

« Prospective studies in an unselected population presenting
to primary care or hospital outpatient settings, examining
combinations of signs and symptoms to evaluate the syndromic
presentation of COVID-19, are needed. Results from such studies
could inform subsequent management decisions such as self-
isolation or selecting patients for further diagnostic testing.

« We would like to recommend that authors adhere to the STARD
guidelines when reporting new studies on this topic (Bossuyt
2015).
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Characteristics of included studies [ordered by study ID]

Ahmed 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-Cov-2 infection (mild COVID-19 disease)
Design: retrospective, registry-based study

Recruitment: random subset of manually extracted charts of all pa-
tients tested for SARS-CoV-2 in the UHealth system

Sample size: n =2043 (136 cases)

Inclusion criteria: manual extraction for a random subset of patients
tested before 31 March 2020 of all patients having a SARS-CoV-2 test re-
sult in the UHealth system. Testing was performed in patients having at
least one symptom (cough, fever, or shortness of breath).

Exclusion criteria: none
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Ahmed 2020 (continued)

Patient characteristics and setting Facility cases: positive SARS-CoV-2 test (specimen and test-type un-
specified). Population-level testing. Primarily outpatient settings

Facility controls: negative SARS-CoV-2 test (specimen and test-type un-
specified). Population-level testing. Primarily outpatient settings

Country: Utah, USA
Dates: 10 March 2020-31 March 2020

Symptoms and severity: random subset of all tested patients includ-
ed. Tested if at least one symptom (cough, fever or shortness of breath).
Population primarily comprised of mild and moderate infections.

Demographics: median age cases: 38.4 years controls: 39.2 years. Gen-
der: % female cases: 44%, controls: 56% (entire cohort)

Exposure history: % prior exposure: cases: 57%, controls: 29%

Index tests « Cough
« Fever
 Shortness of breath
» Lethargy
« Myalgia
« Headache
» Sore throat
« Nasal symptoms
« Diarrhea
» Nausea/vomiting

Target condition and reference standard(s) « TC: SARS-CoV-2 infection
« RS: not specified

Flow and timing Time interval not specified

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients en- Yes
rolled?
Was a case-control design avoided? Yes
Did the study avoid inappropriate exclusions? Yes
Did the study avoid inappropriate inclusions? Yes
Could the selection of patients have introduced bias? Low risk
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Ahmed 2020 (continued)

Are there concerns that the included patients and set-
ting do not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge  Unclear

of the results of the reference standard?

If a threshold was used, was it pre-specified? Unclear

Could the conduct or interpretation of the index test High risk

have introduced bias?

Are there concerns that the index test, its conduct, or Low concern

interpretation differ from the review question?

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the Unclear

target condition?

Were the reference standard results interpreted without Unclear

knowledge of the results of the index tests?

Could the reference standard, its conduct, or its inter- Unclear risk

pretation have introduced bias?

Are there concerns that the target condition as defined Low concern

by the reference standard does not match the ques-

tion?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and Unclear

reference standard?

Did all patients receive the same reference standard? Unclear

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Unclear risk

Ai 2020

Study characteristics

Patient Sampling Purpose: diagnosis of SARS-CoV-2 pneumonia
Design: cross-sectional multicentre prospective study
Recruitment: hospitalised pneumonia patients
Sample size: n =53 (20 cases)
Inclusion criteria: suspected SARS-CoV-2 pneumonia patients, defined
as having pneumonia after chest CT (with 1 of the 2 following criteria met:
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Ai 2020 (continued)

fever or respiratory symptoms, normal or decreased WBC counts/de-
creased)

Exclusion criteria: not defined

Patient characteristics and setting

Facility cases: confirmed case: a positive SARS-CoV-2 nucleotides result ei-
ther by metagenomic sequencing or RT-PCR assay for nasopharyngeal swab
specimens

Facility controls: pneumonia patients confirmed not to be infected by
SARS-CoV-2 (2 PCR tests, 2 days in between)

Country: China
Dates: 22 January 2020-19 February 2020

Symptoms and severity: suspected SARS-CoV-2 pneumonia (NCP): having
pneumonia after chest CT with 1 of the 2 following criteria met: fever or res-
piratory symptoms, normal or decreased WBC counts/decreased lympho-
cyte counts, and a travel history or contact with patients with fever or respi-
ratory symptoms from Hubei Province or confirmed cases within 2 weeks

Demographics: median age cases 37 years, controls 39 years, gender distri-
bution cases (M/F: 50/50), controls (M/F: 48.5/51.5)

Exposure history: not specified

Index tests

« Fever

« Drycough

« Diarrhoea

« Fatigue

» Headache

« Vomiting

« Abdominal pain

Target condition and reference standard(s)

« TC:COVID-19 pneumonia

« RS: a positive SARS-CoV-2 nucleotides result either by metagenomic se-
quencing or RT-PCR assay for nasopharyngeal swab specimens, repeated
after 2 days if negative on day 0

Flow and timing

Time interval not specified. Reference standard at day 0 and day 2, index
tests from electronic medical records but stated at pneumonia onset

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns
DOMAIN 1: Patient Selection
Was a consecutive or random sample of patients en- Unclear
rolled?
Was a case-control design avoided? Yes
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Ai 2020 (continued)

Did the study avoid inappropriate exclusions?

Unclear

Did the study avoid inappropriate inclusions?

No

Could the selection of patients have introduced
bias?

High risk

Are there concerns that the included patients and
setting do not match the review question?

High

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowl-
edge of the results of the reference standard?

Unclear

If a threshold was used, was it pre-specified?

No

Could the conduct or interpretation of the index
test have introduced bias?

High risk

Are there concerns that the index test, its conduct,
or interpretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify
the target condition?

Yes

Were the reference standard results interpreted with-
out knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its in-
terpretation have introduced bias?

Low risk

Are there concerns that the target condition as de-
fined by the reference standard does not match the
question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test
and reference standard?

Unclear

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Brotons 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 dis-
ease); to measure the seroprevalence of antibodies against SARS-
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Brotons 2020 (Continued)

CoV-2 infection in a community sample of asymptomatic and
symptomatic patients.

Design: multicenter prospective cohort

Recruitment: patients with mild or moderate COVID-19 symp-
toms who had a face-to-face or phone consultation with their GP
between 2 March and 24 April 2020

Sample size: n = 634 (244 cases)

Inclusion criteria: all patients aged = 1 year consulting the prima-
ry care physician either face-to-face or by phone with mild or mod-
erate symptoms (without a confirmed diagnosis) during the COV-
ID-19 pandemic from 2 March-24 April 2020

Exclusion criteria: none

Patient characteristics and setting Facility cases:
Facility controls:
Country: Spain
Dates: 2 March 2020-24 April 2020
Symptoms and severity: mild to moderate symptoms

Demographics: mean age: 46.97 years. Gender: % female cases:
55.3% cases, 59.23% controls

Exposure history: contact: cases 50.82%, controls 38.97%

Index tests « Cough
« Tiredness
« Headache
« Fever(>38°C)
« Diarrhea
» Dyspnea
« Ageusia
« Anosmia
« Sore throat
» Low-grade fever (37.5-38° C)
+ Shaking chills
» Nausea/vomiting
« Skin lesions

Target condition and reference standard(s) o TC:SARS-CoV-2 infection
« RS: positive serology for SARS-CoV-2 (IgM and/or I1gG)

Flow and timing Reported on the same day, patients were sick between 10 days-40
days before (recall bias risk)

Comparative

Notes

Methodological quality
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Brotons 2020 (Continued)

Item

Authors' judge-
ment

Risk of bias

Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled?

Yes

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

Yes

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and setting do
not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge of
the results of the reference standard?

Unclear

If a threshold was used, was it pre-specified?

Unclear

Could the conduct or interpretation of the index test have
introduced bias?

Unclear risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

High

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the target
condition?

No

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

High risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

High

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and refer-
ence standard?

No

Did all patients receive the same reference standard?

No

Were all patients included in the analysis?

No

Could the patient flow have introduced bias?

High risk
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Carignan 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 disease); to as-
sess whether anosmia and dysgeusia are specific symptoms for SARS-CoV-2

Design: case-control study

Recruitment: all adult patients who underwent testing for SARS-CoV-2 at
the CHUS (Centre Hospitalier de Sherbrooke), cases: all positives, controls:
random sample

Sample size: n =268 (134 cases)

Inclusion criteria: the criteria for SARS-CoV- 2 testing included sympto-
matic (fever, cough or dyspnea) travellers and contacts of confirmed COV-
ID-19 cases. All adult patients (= 18 years) who underwent testing were in-
cluded.

Exclusion criteria: patients with multiple tests during the study period

Patient characteristics and setting

Facility cases: all adult (age = 18 years) patients testing positive for SARS-
CoV-2 by means of RT-PCR

Facility controls: matched (1:1) according to 5-year age groups selected by
means of a pseudorandom number generator from all patients who tested
negative for SARS-CoV-2 at the CHUS during the same period

Country: Quebec, Canada
Dates: 10 March 2020-23 March 2020
Symptoms and severity: mild to moderate severity

Demographics: median age: cases: 57.1 years, controls: 57.2 years gender:
% female cases: 52.2%, controls: 60.4%

Exposure history: not specified

Index tests

« Anosmia

+ Dysgeusia

« Anosmia and/or dysgeusia
« Asthenia

« Myalgia

« Arthralgia

o Chest pain

« Dyspnea

« Chills

« Fever (subjective)

« Fever (objective)

« Nasal congestion

« Nasaldrip

+ Sneezing

« Sorethroat

« Cough

« Sputum production
+ Loss of appetite

» Nausea
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Carignan 2020 (Continued)

« Vomiting

« Diarrhoea

« Headaches

« Redeyes

« Rash

« Vertigo or dizziness

 Blurred vision

« Loss of temperature sensation in face

Target condition and reference standard(s)

o TC: SARS-CoV-2 infection
« RS:RT-PCR (assay limit of detection = 200 SARS-CoV-2 RNA copies/mL)

Flow and timing

Index tests within 72 h before or after SARS-CoV-2 testing (in reality: 3-15
days)

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns
DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients en- Yes

rolled?

Was a case-control design avoided? No

Did the study avoid inappropriate exclusions? No

Did the study avoid inappropriate inclusions? Yes

Could the selection of patients have introduced High risk

bias?

Are there concerns that the included patients and
setting do not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowl-  No
edge of the results of the reference standard?
If a threshold was used, was it pre-specified? No

Could the conduct or interpretation of the index
test have introduced bias?

High risk

Are there concerns that the index test, its conduct,
or interpretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard
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Carignan 2020 (Continued)

Is the reference standards likely to correctly classify
the target condition?

Yes

Were the reference standard results interpreted with-
out knowledge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its in-
terpretation have introduced bias?

Low risk

Are there concerns that the target condition as de-
fined by the reference standard does not match the
question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test
and reference standard?

No

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

High risk

Challener 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 dis-
ease); to determine predictors of a positive test for COVID-19

Design: case-control

Recruitment: retrospective review of medical records of patients
with the first 48 positive tests and a matched random selection of
98 patients with negative tests

Sample size: n = 146 (48 cases)

Inclusion criteria: all consecutive patients screened for SARS-
CoV-2 (suspicion based on presenting symptoms, > 80% of cases
and controls had fever and/or cough)

Exclusion criteria: none specified

Patient characteristics and setting

Facility cases: the first 48 patients with a RT-PCR-positive test for
SARS-CoV-2

Facility controls: SARS-CoV-2-negative patients that were se-
lected randomly and matched by age (+/- 5 years), sex, collection
date, and testing location (Minnesota, Wisconsin, or Arizona) with
the positive patients

Country: Minnesota, USA

Dates: 12 March 2020-26 March 2020

Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 (Review)
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Challener 2020 (continued)

Symptoms and severity: mild to moderate severity, few co-mor-
bidities

Demographics: mean age: cases: 45.9 years, controls: 46.0 years.
Gender: % female cases: 46.0%, controls: 38.0%

Exposure history: close exposure to lab-confirmed case of COV-
ID-19: cases: 29.5%, controls: 5.6%

Index tests

« Cough
« Fever

Target condition and reference standard(s)

« TC: SARS-CoV-2 infection
¢« RS:RT-PCR

Flow and timing

Reference standard immediately after index tests

Comparative

Notes

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled? Yes

Was a case-control design avoided? No

Did the study avoid inappropriate exclusions? Yes

Did the study avoid inappropriate inclusions? Yes

Could the selection of patients have introduced bias? High risk

Are there concerns that the included patients and setting do Low concern

not match the review question?

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge of Yes

the results of the reference standard?

If a threshold was used, was it pre-specified? Unclear

Could the conduct or interpretation of the index test have High risk

introduced bias?

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard
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Challener 2020 (continued)

Is the reference standards likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Yes

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Low risk

tion have introduced bias?

Are there concerns that the target condition as defined by Low concern

the reference standard does not match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and refer-  Yes

ence standard?

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Chen 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of COVID-19 pneumonia - to identify differences in CT
imaging and clinical manifestations between pneumonia patients with and
without COVID-19, and to develop and validate a diagnostic model for COV-
ID-19 based on radiological semantic and clinical features

Design: cross-sectional, multicentre, retrospective study

Recruitment: cases: consecutive patients with COVID-19 admitted in 5 in-
dependent hospitals;

controls: at the same period, another 66 consecutive pneumonia patients
without COVID-19 from Meizhou People’s Hospital

Sample size: n =136 (cases = 70)

Inclusion criteria: patients admitted with COVID-19 pneumonia (cases) and
patients admitted with non-COVID-19 pneumonia (controls)

Exclusion criteria: not specified for cases except those from 1 hospital
(Meizhou), for cases and controls in Meizhou: after chest CT neoplasm, tu-
berculosis, pulmonary oedema, pulmonary contusion, aspiration pneumo-
nia, bronchitis, any local or systemic treatment before CT scan, normal CT
image without epidemiological history

Patient characteristics and setting

Facility cases: pneumonia patients with positive SARS-CoV-2 test
Facility controls: CT pneumonia patients with consecutive negative RT-PCR
Country: China

Dates: 1 January 2020-8 February 2020
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Chen 2020 (continued)

Symptoms and severity: pneumonia patients for cases and control; un-
clear severity of cases

Demographics: M/F: cases 41/29, controls 43/23
mean age: cases 42.9 range, 16-69 years, controls 46.7 range, 0.3-93 years

Exposure history: data about exposure to epidemic centres collected, but
no results in the study nor in appendices

Index tests

« Systolic BP

« Diastolic BP

« Respiration rate
» Heartrate

» Temperature

« Drycough

« Fatigue

« Sorethroat

o Stuffy

* Runny nose

Target condition and reference standard(s)

« TC:COVID-19 pneumonia
« RS: RT-PCR and next generation sequencing for SARS-CoV-2

Flow and timing

Time interval not specified

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns
DOMAIN 1: Patient Selection
Was a consecutive or random sample of patients en- Yes
rolled?
Was a case-control design avoided? Yes
Did the study avoid inappropriate exclusions? Yes
Did the study avoid inappropriate inclusions? No
Could the selection of patients have introduced High risk
bias?
Are there concerns that the included patients and High
setting do not match the review question?
DOMAIN 2: Index Test (All tests)
Were the index test results interpreted without knowl-  Unclear
edge of the results of the reference standard?
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Chen 2020 (continued)

If a threshold was used, was it pre-specified?

No

Could the conduct or interpretation of the index Unclear risk
test have introduced bias?

Are there concerns that the index test, its conduct, Unclear
or interpretation differ from the review question?

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify Yes

the target condition?

Were the reference standard results interpreted with-  Yes

out knowledge of the results of the index tests?

Could the reference standard, its conduct, or its in- Low risk
terpretation have introduced bias?

Are there concerns that the target condition as de- Low concern
fined by the reference standard does not match the

question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test ~ Unclear

and reference standard?

Did all patients receive the same reference standard?  Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Cheng 2020

Study characteristics

Patient Sampling

Purpose: to identify the clinical features and CT manifestations of COVID-19 and
compare them with those of pneumonia occurring in patients who do not have COV-
ID-19

Design: cross-sectional, single-centre, retrospective study

Recruitment: pneumonia patients who presented at a fever observation depart-
ment in Shanghai

Sample size: n =33 (11 cases)

Inclusion criteria: patients with clinical and radiological features of pneumonia,
and a normal or reduced total leukocyte count or total lymphocyte count, plus

an epidemiologic history that included travel or a history of residence in Hubei
Province or other areas where continuous transmission of local cases occurred with-
in 14 days before onset of symptomes, a history of contact with patients who had
fever or respiratory symptoms and were from Hubei Province or other areas with
continuous transmission of local cases within 14 days before onset of the disease, or
clustering or epidemiologic association with the new coronavirus infection
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Cheng 2020 (Continued)

Exclusion criteria: not defined

Patient characteristics and setting

Facility cases: confirmed case: positive RT-PCR test result obtained by a throat
swab. Test was repeated when the first test was negative

Facility controls: pneumonia patients confirmed not to be infected by SARS-CoV-2
(2 PCR tests)

Country: China
Dates: 19 January 2020-6 February 2020

Symptoms and severity: pneumonia was defined as patients with at least 1 clini-
cal symptom (i.e. cough, sputum, fever, dyspnoea, or pleuritic chest pain), a finding
of either coarse crackles on auscultation or elevated inflammatory biomarkers, and
observation of a new pulmonary opacification on chest CT

Demographics: median age + SD cases 50.36 + 15.5, controls 43.59 + 16.02, gender
distribution cases (M/F: 8/3), controls (M/F: 7/15)

Exposure history: cases 8/11, controls 7/22 (in the last 14 days with patients with
fever or respiratory symptoms or with known cases)

Index tests

« Fever

« Cough

« Sputum

o Shortness of breath

o Muscle ache

« Diarrhoea

« Sore throat

« Peak body temperature

Target condition and reference standard(s)

« TC: COVID-19 pneumonia
« RS:RT-PCR testing on throat swab specimens

Tests were repeated if the first test was negative

Flow and timing

Time interval not specified, reference test at day 0 (or later when the first test was
negative), index tests were questionnaired at day 0 for the presence of symptoms in
the past period of time

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns
DOMAIN 1: Patient Selection

Was a consecutive or random sample of pa- Unclear

tients enrolled?

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? ~ Unclear
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Cheng 2020 (Continued)

Did the study avoid inappropriate inclusions?

No

Could the selection of patients have intro-
duced bias?

High risk

Are there concerns that the included pa-
tients and setting do not match the review
question?

High

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted with-
out knowledge of the results of the reference
standard?

Yes

If a threshold was used, was it pre-specified?

No

Could the conduct or interpretation of the
index test have introduced bias?

High risk

Are there concerns that the index test, its
conduct, or interpretation differ from the
review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly
classify the target condition?

Yes

Were the reference standard results interpret-
ed without knowledge of the results of the in-
dex tests?

Unclear

Could the reference standard, its conduct,
or its interpretation have introduced bias?

Low risk

Are there concerns that the target condi-
tion as defined by the reference standard
does not match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between in-
dex test and reference standard?

Unclear

Did all patients receive the same reference
standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced
bias?

Low risk
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Chua 2020

Study characteristics

Patient Sampling Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 dis-
ease); to evaluate the utility of acute olfactory loss as a risk- strati-
fying tool for COVID-19
Design: retrospective cohort study
Recruitment: chart review was performed for all patients who
presented with acute respiratory symptoms, and in those who ful-
filled the prevailing Ministry of Health suspect or surveillance case
definition, at ED of tertiary hospital
Sample size: n = 688 (24 cases)
Inclusion criteria: all patients with suspected SARS-CoV-2 infec-
tion (suspicion based on presence of acute respiratory symptoms,
and fulfilling the prevailing Ministry of Health suspect or surveil-
lance case definition)
Exclusion criteria: patients with pre-existing olfactory loss, and
those who were unable to give a history of olfactory loss reliably
(e.g. those with cognitive impairment)

Patient characteristics and setting Facility cases: suspected patients with a positive PCR test
Facility controls: suspected patients with a negative PCR test
Country: Singapore
Dates: 23 March 2020-04 April 2020
Symptoms and severity: not specified
Demographics: age: not specified gender: not specified
Exposure history: not specified

Index tests « Hyposmia
« Anosmia

Target condition and reference standard(s) o TC:SARS-CoV-2 infection
« RS: RT-PCR (oropharyngeal swab)

Flow and timing RS and index tests both taken at presentation

Comparative

Notes

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled? Yes
Was a case-control design avoided? Yes
Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 (Review) 74

Copyright © 2021 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.



- Coch rane Trusted evidence.
. fi d decisions.
U Library  ceernean

Cochrane Database of Systematic Reviews

Chua 2020 (continued)

Did the study avoid inappropriate exclusions?

Yes

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and setting do
not match the review question?

Unclear

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge of
the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

Unclear

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and refer-
ence standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Clemency 2020

Study characteristics

Patient Sampling Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 disease);
to develop symptom-based criteria for screening of HCW for SARS-
CoV-2
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Clemency 2020 (cContinued)

Design: prospective observational cohort

Recruitment: HCW with symptoms concerning for COVID-19 infection
were evaluated for potential testing through a centralised nurse call
center and referred to outpatient drive-through testing sites if any sus-
picion of infection

Sample size: n =961 (225 cases)

Inclusion criteria: all HCW tested for SARS-CoV-2, based on symp-
tom-based triage ("symptoms concerning for COVID-19 infection"

Exclusion criteria: none specified (141 excluded because symptoms
were not documented, 12 excluded because test results not available)

Patient characteristics and setting

Facility cases: all consecutive HCW with a single positive RT-PCR test
for SARS-CoV-2

Facility controls: all consecutive HCW with a single negative RT-PCR
test for SARS-CoV-2

Country: New York, USA
Dates: 26 March 2020-16 April 2020

Symptoms and severity: mild to moderate severity, inclusion based
on presenting symptoms

Demographics: mean age: not presented gender: not presented

Exposure history: not presented (likely a high rate of exposure, be-
cause HCW)

Index tests

» Fever

« Fatigue

+ Drycough

+ Loss of appetite

« Myalgia

« Difficulty breathing
« Coughing up phlegm
« Sorethroat

« Diarrhoea

« Loss of taste or smell

Target condition and reference standard(s)

« TC: SARS-CoV-2 infection
« RS: (single) RT-PCR, nasopharyngeal or oropharyngeal swabs

Flow and timing

HCW referred for reference test after index test, but exact time interval
not specified

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns
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Clemency 2020 (cContinued)

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled?

Yes

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

Yes

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and set-
ting do not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge
of the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

Unclear

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct, or in-
terpretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the tar-
get condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

Low risk

Are there concerns that the target condition as defined
by the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and
reference standard?

Unclear

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk
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Study characteristics

Patient Sampling

Purpose: diagnosis of COVID-19 pneumonia
Design: cross-sectional, retrospective, single-centre study

Recruitment: patients admitted to ED with history of exposure to COV-
ID-19

Sample size: n =132 (cases=7)

inclusion criteria: all patients admitted to the fever clinic of the ED of the
First Medical Center, Chinese People's Liberation Army General Hospital
(PLAGH) in Beijing with the epidemiological history of exposure to COV-
ID-19 according to WHO interim guidance

Exclusion criteria: < 14 years old, no other criteria specified

Patient characteristics and setting

Facility cases: among clinically suspected patients: those with a positive
RT-PCR

Facility controls: clinically non-suspected patients + suspected patients
with negative RT-PCR

Country: China
Dates: 14 January 2020-9 February 2020

Symptoms and severity: all patients admitted, with exposure history to
COVID-19, so all levels of severity; days from illness onset until admission
(median, IQR): 2.0 (1.0-5.0); patient population with general mild disease
and limited presence of comorbidities (range 0%-2.3% (COPD))

Demographics: age: controls median 40.0 years (IQR 32.5-54.5), cases me-
dian 39.0 years (IQR 37.0-41.5)

M9%/F%: cases 71.4/28.6, controls 63.2/36.8

Exposure history: epidemiological history of exposure to COVID-19 (as per
WHO guidance)

Index tests

» Heartrate

« Diastolic BP

« Systolic BP

« Fever (former: median only on all and cases - no control median given)
« Highest temperature
« Cough

« Shortness of breath
« Muscle ache

« Headache

» Sorethroat

« Rhinorrhoea

« Diarrhoea

» Nausea

« Vomiting

« Chills

« Shiver

« Expectoration

« Abdominal pain
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Feng 2020 (continued)

« Fatigue
« Palpitation

Target condition and reference standard(s) « TC:COVID-19 pneumonia
« RS:in-house RT-PCR (E-gene) - at 4 institutions

Flow and timing Index test and RS both taken on admission

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients en- Yes

rolled?

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Yes

Did the study avoid inappropriate inclusions? Yes

Could the selection of patients have introduced Low risk

bias?

Are there concerns that the included patients and Low concern

setting do not match the review question?

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowl- Yes
edge of the results of the reference standard?

If a threshold was used, was it pre-specified? No

Could the conduct or interpretation of the index test High risk
have introduced bias?

Are there concerns that the index test, its conduct, Low concern
or interpretation differ from the review question?

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the  Yes
target condition?

Were the reference standard results interpreted with- Unclear
out knowledge of the results of the index tests?

Could the reference standard, its conduct, or its in- High risk
terpretation have introduced bias?
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Feng 2020 (continued)

Are there concerns that the target condition as de-
fined by the reference standard does not match the

question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test Yes
and reference standard?

Did all patients receive the same reference standard? No
Were all patients included in the analysis? Yes

Could the patient flow have introduced bias?

High risk

Gilbert 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 disease)

Design: prospective cohort, including consecutive patients with suspected
SARS-CoV-2 infection

Recruitment: all patients presenting to the ED triage center with symptoms

suggestive of COVID-19
Sample size: n =598 (175 cases)

Inclusion criteria: all consecutive patients suspected of SARS-CoV-2 infec-
tion and directed to the triage centres located close to the EDs and subject-
ed to SARS-CoV-2 testing; suspicion = respiratory symptoms and/or fever

in a healthcare provider, an immunosuppressed patient or a nursing home
resident, and all patients who required an admission to the hospital

Exclusion criteria: none

Patient characteristics and setting

Facility cases: RT-PCR-positive patients
Facility controls: RT-PCR-negative patients
Country: Belgium

Dates: 02 March 2020-23 March 2020

Symptoms and severity: consecutive patients (selection based on PCR
testing), mild to moderate severity (83% sent home for self-isolation, 1.9%
ICU, 15% hospital admission)

Demographics: mean age (all): 41.1 years gender: % female (all): 59.0%

Exposure history: travel to endemic country: cases 5.1%, controls 12.5%
contact with positive patients: cases: 10.9%, controls 9.0%

Index tests

« Flu-like symptoms (myalgia, asthenia, fever)
« Mild lower respiratory tract infection symptoms (cough, fever, sputum)

« Moderate lower respiratory tract infection symptoms (cough, fever, spu
tum, dyspnea)

Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 (Review)
Copyright © 2021 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.

80



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Gilbert 2020 (continued)

« Upper respiratory tract infection symptoms (sore throat, nasal conges-
tion, sneezing, mild fever)

« Respiratory distress signs/symptoms (dyspnoea, cough, fever, low oxygen
saturation)

« Isolated fever

+ Isolated headache

« Digestive symptoms (diarrhoea, nausea)

Target condition and reference standard(s)

» TC: SARS-CoV-2 infection
« RS: RT-PCR, nasopharyngeal swabs (> 1 if deemed necessary)

Flow and timing

Index tests followed by reference standard

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability con-

cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients en-
rolled?

No

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

No

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced
bias?

High risk

Are there concerns that the included patients and
setting do not match the review question?

High

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowl-

edge of the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

No

Could the conduct or interpretation of the index
test have introduced bias?

High risk

Are there concerns that the index test, its conduct,
or interpretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify
the target condition?

Yes
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Gilbert 2020 (continued)

Were the reference standard results interpreted with- ~ Unclear

out knowledge of the results of the index tests?

Could the reference standard, its conduct, or its in- Low risk
terpretation have introduced bias?

Are there concerns that the target condition as de- Low concern
fined by the reference standard does not match the

question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test ~ Yes

and reference standard?

Did all patients receive the same reference standard?  Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Haehner 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 dis-
ease); to investigate the frequency of olfactory loss in an outpa-
tient population who presented to a coronavirus testing center. To
evaluate the diagnostic value of the symptom "sudden smell loss"
for screening procedures.

Design: cross-sectional cohort study (prospective data collection)

Recruitment: patients who presented with symptoms of a com-
mon cold to a coronavirus testing centre and fulfilled coronavirus
testing criteria.

Sample size: n =500 (cases 34)

Inclusion criteria: patients with common cold complaints who
met the criteria for SARS-CoV-2 testing to WHO recommendations

Exclusion criteria: none

Patient characteristics and setting

Facility cases: RT-PCR for SARS-CoV-2 positive

Facility controls: RT-PCR for SARS-CoV-2 negative

Country: Germany

Dates: not specified

Symptoms and severity: olfactory loss

Demographics: mean age: 41.3 years gender % female: 54.6%

Exposure history: not specified
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Haehner 2020 (continued)

Index tests

Olfactory loss

Target condition and reference standard(s)

« TC: SARS-CoV-2 infection
« RS:RT-PCR, samples from throat swabs

Flow and timing

RS and index test taken on the same day

Comparative

Notes

Methodological quality

Item

Authors' judge-
ment

Risk of bias Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled?

Yes

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

Yes

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and setting do

not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge of

the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

No

Could the conduct or interpretation of the index test have

introduced bias?

Low risk

Are there concerns that the index test, its conduct, or inter-

pretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the target

condition?

Yes

Were the reference standard results interpreted without knowl-

edge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its interpreta-

tion have introduced bias?

Low risk
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Are there concerns that the target condition as defined by Low concern
the reference standard does not match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and refer- ~ Yes
ence standard?

Did all patients receive the same reference standard? Yes
Were all patients included in the analysis? Yes
Could the patient flow have introduced bias? Low risk
Huang 2020
Study characteristics
Patient Sampling Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 disease); to

explore a novel risk score to predict diagnosis with COVID-19 among all
suspected patients at admission

Design: retrospective, multicentre, observational study

Recruitment: retrospective chart review of patients admitted into 26 COV-
ID-19 designated hospitals in Sichuan Province, China

Sample size: n =475 (336 cases)

Inclusion criteria: patients with suspected COVID-19 (suspected case is
defined as having exposure history and 2 clinical manifestations. Patients
without epidemiological exposure histories could also be seen as 'suspect-
ed COVID-19' only if 3 clinical manifestations were present.

Exclusion criteria: none

Patient characteristics and setting Facility cases: suspected patients with a positive RT-PCR test

Facility controls: suspected patients with a negative RT-PCR test. If the
first test was negative, at least a second test was done, 24 h apart.

Country: China
Dates: 21 January 2020-07 February 2020

Symptoms and severity: mild to moderate severity, all suspected pa-
tients included

Demographics: mean age: cases: 43 years, controls: 34 years gender: % fe-
male cases: 45.8%, controls: 41.0%

Exposure history: epidemiological exposure history: cases: 69.6%, con-
trols 12.9%

Index tests « Fever
« Headache
« Rhinnorrhea
» Dyspnoea
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Huang 2020 (continued)

o Wheeze

o Drycough

« Haemoptysis

« Diarrhoea

« Earache

+ Rash

« Enlargement of lymph nodes
o Weakness/fatigue
« Myalgia

« Stuffy nose

o Sorethroat

o Chest pain

« Productive cough
« Stomachache

« Nausea/vomiting
« Arthralgia

o Skinulcer

« Unconsciousness

Target condition and reference standard(s) o TC:SARS-CoV-2 infection
« RS: RT-PCR (if negative, a second test taken at least 24 h apart), sample
type not specified
Flow and timing RS and index tests both taken on admission

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients en- Unclear

rolled?

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Unclear

Did the study avoid inappropriate inclusions? Yes

Could the selection of patients have introduced Unclear risk

bias?

Are there concerns that the included patients and Low concern

setting do not match the review question?

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowl- Yes
edge of the results of the reference standard?
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Huang 2020 (continued)

If a threshold was used, was it pre-specified? Unclear

Could the conduct or interpretation of the index test High risk
have introduced bias?

Are there concerns that the index test, its conduct, Low concern
or interpretation differ from the review question?

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the  Yes

target condition?

Were the reference standard results interpreted with- Unclear

out knowledge of the results of the index tests?

Could the reference standard, its conduct, or its in- Low risk
terpretation have introduced bias?

Are there concerns that the target condition as de- Low concern
fined by the reference standard does not match the

question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test Yes

and reference standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Just 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 disease); to
identify predictive risk factors for a positive SARS-CoV-2 RT-PCR result in
a primary care setting

Design: multicentre, cross-sectional cohort study

Recruitment: 26 office-based specialists for internal and/or general
medicine with a full primary care mandate from 14 different locations
participated in the study. Suspected COVID-19 patients for which a PCR
was taken were included.

Sample size: n =374 (40 cases)

Inclusion criteria: convenience sample of patients who received PCR in
the participating GP’s practices within the study period

Exclusion criteria: patients whose tests had been carried out for pro-
cedural reasons and did not correspond to a specific clinical indication
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Just 2020 (Continued)

were excluded (e.g. testing of recovered patients after end of quaran-
tine). There were no other exclusion criteria.

Patient characteristics and setting Facility cases: suspected patients with a positive PCR test
Facility controls: suspected patients with a negative PCR test
Country: Germany
Dates: 24 March 2020-17 April 2020
Symptoms and severity: mild to moderate severity

Demographics: median age: cases: 52.0 years, controls: 43.5 years gen-
der: % female cases: 65.0%, controls: 57.2%

Exposure history: first grade contact (with symptoms): cases: 35.0%,
controls 17.4%

Index tests « Cough
 Sore throat
» Fatigue
« Fever
« Nasal congestion
« Muscle pain
« Dyspnoea
» Headache
« Anorexia
« Anosmia
« Diarrhea
« Chills
« Nausea
« Vomiting
o Other

Target condition and reference standard(s) « TC: SARS-CoV-2 infection
+ RS:RT-PCR, sample type not specified

Flow and timing RS and index tests both taken on admission

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients en- No
rolled?
Was a case-control design avoided? Yes
Did the study avoid inappropriate exclusions? Unclear
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Just 2020 (Continued)

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced bias?

High risk

Are there concerns that the included patients and set-
ting do not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge
of the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

Unclear

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct, or
interpretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the
target condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

Low risk

Are there concerns that the target condition as defined
by the reference standard does not match the ques-
tion?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and
reference standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Leal 2020

Study characteristics

Patient Sampling Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 disease); to de-
scribe the clinical features predictive for SARS-CoV-2 infection in primary
care

Design: prospective population-based cohort
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Leal 2020 (continued)

Recruitment: residents of the municipality aged = 12 years with suspected
COVID-19 symptoms were encouraged to contact the dedicated platform
via the website or phone. They were invited to complete an initial screening
questionnaire.

Sample size: n = 1583 (444 cases (only the PCR-positive patients)

Inclusion criteria: patients meeting the suspected COVID-19 case defini-
tion (having at least 2 of the following symptoms: fever, cough, sore throat,
coryza or change in/loss of smell (anosmia); or 1 of these symptoms plus at
least 2 other symptoms consistent with COVID-19

Exclusion criteria: all pregnant women, and patients meeting pre-defined
triage criteria for severe disease

Patient characteristics and setting Facility cases: patients with suspected COVID-19 who tested positive (RT-
PCR, testing at home)

Facility controls: patients with suspected COVID-19 who tested negative
(RT-PCR, testing at home)

Country: Brazil
Dates: 13 April 2020-13 May 2020

Symptoms and severity: mild to moderate severity, severe cases were ex-
cluded

Demographics: all age groups represented from = 10 years. Gender: % fe-
male cases: 55.0%, controls: 66.5%

Exposure history: not specified

Index tests « Headache
« Myalgia
« Cough
« Fatigue
« Anosmia
« Ageusia

Target condition and reference standard(s) « TC:SARS-CoV-2 infection

+ RS: RT-PCR, some negative patients were offered antibody testing as of
19 May (IgG/IgM combined); self-collected oropharyngeal swabs, collect-
ed under supervision of trained healthcare personnel), but results of the
antibody testing were not used for this review (only RT-PCR)

Flow and timing Swabs were taken within 5 days of symptom onset

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient Selection
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Leal 2020 (continued)

Was a consecutive or random sample of patients en-
rolled?

Yes

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

No

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced
bias?

High risk

Are there concerns that the included patients and
setting do not match the review question?

High

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowl-

edge of the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

Unclear

Could the conduct or interpretation of the index
test have introduced bias?

High risk

Are there concerns that the index test, its conduct,
or interpretation differ from the review question?

High

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify
the target condition?

Unclear

Were the reference standard results interpreted with-
out knowledge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its in-

terpretation have introduced bias?

Unclear risk

Are there concerns that the target condition as de-

fined by the reference standard does not match the

question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test
and reference standard?

Yes

Did all patients receive the same reference standard?

No

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

High risk
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Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 dis-
ease); to identify symptoms that are specific for SARS-CoV-2 infec-
tion

Design: nested case-control study (from cross-sectional cohort
study, random sampling 1:3)

Recruitment: all adults (> 18 years) who underwent COVID-19
tests at an ambulatory assessment centre

Sample size: n =127 (56 cases)

Inclusion criteria: adults (= 18 years) who had undergone PCR
testing and had confirmed results

Exclusion criteria: none

Patient characteristics and setting

Facility cases: tested adults with a positive PCR
Facility controls: tested adults with a negative PCR
Country: Canada

Dates: 16 March 2020-15 April 2020

Symptoms and severity: mild to moderate severity

Demographics: median age: cases: 38.0 years, controls: 43.0 years
gender: % female cases: 58.9%, controls: 62.0%

Exposure history: not specified

Index tests

« Sore throat

« Cough

» Nasal congestion

« Rhinnorhoea

« Fever

+ Shortness of breath
« Abdominal pain

« Diarrhoea

» Anosmia

« Hyposmia

« Dysgeusia/ageusia
« Fatigue

« Headache

« Other

Target condition and reference standard(s)

» TC: SARS-CoV-2 infection
« RS:RT-PCR, nasopharyngeal swab

Flow and timing

Index tests after RT-PCR (index tests: questions about the pres-
ence of smell or taste loss around onset of COVID-19-like symp-
toms); index tests > 4 weeks since the diagnosis for 67.6% of con-
trols versus 30.4% for cases

Comparative
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Notes

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns
DOMAIN 1: Patient Selection
Was a consecutive or random sample of patients enrolled? Unclear
Was a case-control design avoided? No
Did the study avoid inappropriate exclusions? Yes
Did the study avoid inappropriate inclusions? Yes
Could the selection of patients have introduced bias? Unclear risk
Are there concerns that the included patients and setting do Unclear
not match the review question?
DOMAIN 2: Index Test (All tests)
Were the index test results interpreted without knowledge of No
the results of the reference standard?
If a threshold was used, was it pre-specified? Unclear
Could the conduct or interpretation of the index test have High risk
introduced bias?
Are there concerns that the index test, its conduct, or inter- High
pretation differ from the review question?
DOMAIN 3: Reference Standard
Is the reference standards likely to correctly classify the target Yes
condition?
Were the reference standard results interpreted without knowl-  Yes
edge of the results of the index tests?
Could the reference standard, its conduct, or its interpreta- Low risk
tion have introduced bias?
Are there concerns that the target condition as defined by Low concern
the reference standard does not match the question?
DOMAIN 4: Flow and Timing
Was there an appropriate interval between index test and refer-  No
ence standard?
Did all patients receive the same reference standard? Yes
Were all patients included in the analysis? Yes
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Could the patient flow have introduced bias? High risk
Liang 2020
Study characteristics
Patient Sampling Purpose: to estimate the prevalence of COVID-19 in pneumonias during this period and to

find the unique features of COVID-19 as compared to pneumonias caused by other agents
Design: cross-sectional, single-centre, retrospective study

Recruitment: 342 cases of pneumonia were diagnosed in Fever Clinic in Peking Universi-
ty Third Hospital. From these patients, 88 were reviewed by panel discussion as possible or
probable cases of COVID-19, and received 2019-nCoV detection by RT-PCR

Sample size: n =88 (21 cases)

Inclusion criteria: patients visiting the Fever Clinic at Peking University Third Hospital.
Based on epidemiological history, epidemiological evidence, fever and/or respiratory
symptoms, chest radiological findings and WBC results, cases with possible or probable
COVID-19 were sent for panel discussion and then for 2019-nCoV detection by RT-PCR

Exclusion criteria: COVID-19 unlikely by panel discussion; lack of CT scan or no signs of
pneumonia on CT scan; paediatric patients

Patient characteristics and setting Facility cases: 2019-nCoV real-time PCR testing, which was positive in 19 cases (confirmed
cases). In another 2 patients, though PCR testing was negative, a clinical diagnosis was
made according to
epidemiological evidence, consistent clinical and CT findings (clinical cases)

Facility controls: for the cases with negative viral detection, the diagnosis of COVID-19
was excluded based on inconsistent epidemiological, clinical or radiological data

Country: China
Dates: 21 January 2020-15 February 2020
Symptoms

« Fever with a mean body temperature of 37.8 C
« Cough

« Expectoration

« Fatigue

« Headache

« Dizziness

+ Shortness of breath

« Myalgia or arthralgia

« Sorethroat

« Nasal symptoms and diarrhoea

Severity of COVID-19

« Mild-moderate: fever and/or respiratory symptoms with pneumonia in radiology exami-
nation, without signs of severe or very severe diseases

« Severe: presence of 1 of the following: respiratory rate = 30 beat/min; SpO, < 93% at rest;
Pa0,/FiO, <300 mmHg

« Verysevere: presence of 1 of the following: severe respiratory failure requiring mechanical
ventilation; shock; complicated with other organ failure and requiring ICU admission
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Liang 2020 (Continued)

Demographics: COVID-group only: median age was 42.0 years (25th-75th percentile,

34.5-66.0 years). Range 24-85. Male/female: 11 (52.4%)/10 (47.6%)

Exposure history: 19/21 (90.5%) had a clear epidemiological history of COVID-19. 7 pa-

tients, from 5 family clusters, had close contact with their family members

Index tests

« Fever with a mean body temperature of 37.8 C
« Cough

« Expectoration

« Fatigue

+ Headache

« Dizziness

« Shortness of breath

« Myalgia or arthralgia

« Sorethroat

« Nasal symptoms and diarrhoea

Target condition and reference stan-
dard(s)

« TC: COVID-19 pneumonia

o RS:2019-nCoVreal-time PCRtesting or clinical diagnosis was made according to epidemi-

ological evidence, consistent clinical and CT findings

Flow and timing

Time interval not specified

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias

Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample
of patients enrolled?

Unclear

Was a case-control design avoided?

Yes

Did the study avoid inappropriate ex-
clusions?

No

Did the study avoid inappropriate in-
clusions?

No

Could the selection of patients have
introduced bias?

High risk

Are there concerns that the includ-
ed patients and setting do not match
the review question?

High

DOMAIN 2: Index Test (All tests)

Were the index test results interpret-
ed without knowledge of the results of
the reference standard?

Yes
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Liang 2020 (Continued)

If a threshold was used, was it pre-
specified?

No

Could the conduct or interpretation
of the index test have introduced
bias?

High risk

Are there concerns that the index
test, its conduct, or interpretation
differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to cor-
rectly classify the target condition?

Yes

Were the reference standard results in-
terpreted without knowledge of the re-
sults of the index tests?

No

Could the reference standard, its
conduct, or its interpretation have
introduced bias?

Low risk

Are there concerns that the target
condition as defined by the refer-

ence standard does not match the
question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval be-
tween index test and reference stan-
dard?

Unclear

Did all patients receive the same refer-
ence standard?

Yes

Were all patients included in the analy-
sis?

Yes

Could the patient flow have intro-
duced bias?

High risk

Mao 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 disease);
to ascertain the effectiveness of the screening strategy and provide in-
sight for early diagnosis of COVID-19

Design: multicentre, retrospective, observational cohort study

Recruitment: all patients visiting the fever clinics within the study pe-
riod
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Mao 2020 (Continued)

Sample size: n = 1004 (cases = 188)

Inclusion criteria: all patients visiting the fever clinics within the
study period. Patients with fever (body temperature > 37.5° C), or pa-
tients with pulmonary symptoms and epidemiological exposure his-
tory were requested to visit the fever clinics. All patients visiting the
fever clinics during the study period were included.

Exclusion criteria: patients with missing data

Patient characteristics and setting Facility cases: RT-PCR-positive patients
Facility controls: RT-PCR-negative patients
Country: China
Dates: 17 January 2020-16 February 2020
Symptoms and severity: not specified

Demographics: median age: cases 46 years, controls 39 years female;
gender %: cases 50%, controls 47%

Exposure history: recent visit to epidemic region: cases 51%, controls
28%; contact with infected person: cases 34%, controls 13%

Index tests + Fever (body temperature >38.5°C)
« Chills
« Cough
« Sorethroat
« Nasal congestion
+ Rhinorrhea
« Sneezing
« Shortness of breath
« Haemotysis
o Chest pain
« Fatigue
« Headache
« Abdominal pain
« Diarrhoea
« Nausea/vomiting
» Poor appetite
« Myalgia

Target condition and reference standard(s) o TC: SARS-CoV-2 infection
« RS: RT-PCR (specimen not specified)

Flow and timing RS and index tests taken on the same day

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns
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Mao 2020 (Continued)
DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled?

Yes

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

No

Did the study avoid inappropriate inclusions?

Unclear

Could the selection of patients have introduced bias?

High risk

Are there concerns that the included patients and set-
ting do not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge
of the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

Unclear

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct, or in-
terpretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the tar-
get condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

Low risk

Are there concerns that the target condition as defined
by the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and
reference standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Unclear risk

Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 (Review)
Copyright © 2021 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.

97



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Nobel 2020

Study characteristics

Patient Sampling Purpose: assess Gl symptoms in COVID-19 and their association with
short-term outcomes
Design: diagnostic case-control, retrospective study
Recruitment: adults who underwent nasopharyngeal swab testing for
SARS-CoV-2 at outpatient settings: clinics or the ED, of New York-Pres-
byterian-Columbia or the medical centre's affiliates in New York
Sample size: 516 (278 cases)
Inclusion criteria: adults = 18 years of age who underwent nasopha-
ryngeal swab testing for SARS-CoV-2. Indications for testing during this
period were respiratory symptoms (cough, fever, shortness of breath)
with intent to hospitalise or the same symptoms in essential person-
nel.
Exclusion criteria: if insufficient data were available in the electronic
medical record or if testing was performed during a pre-existing inpa-
tient admission

Patient characteristics and setting Facility cases: SARS-CoV-2 PCR test result positive (1 test)
Facility controls: SARS-CoV-2 PCR test result negative
Country: USA
Dates: 10 March 2020-21 March 2020
Symptoms and severity: respiratory symptoms (cough, fever, short-
ness of breath) with intent to hospitalise or in essential workers
Demographics: median age: 51-70 years (cases and controls), gender
distribution: cases (M/F(%): 52/48), controls (M/F(%): 45/55)
Exposure history: not specified

Index tests « Gl symptoms: diarrhoea, vomiting/nausea

Target condition and reference standard(s) « TC: SARS-CoV-2 infection
o RS: SARS-CoV-2 RT-PCR test, once (nasopharyngeal swab)

Flow and timing Time interval: both taken at intake

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled? Yes

Was a case-control design avoided? No
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Did the study avoid inappropriate exclusions?

Yes

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and set-
ting do not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge
of the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

No

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct, or in-
terpretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the tar-
get condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

Low risk

Are there concerns that the target condition as defined
by the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and
reference standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

O'Reilly 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 dis-
ease); to determine the clinical and epidemiological predictors of
a positive SARS-CoV-2 test result and the requirement for inten-
sive respiratory support
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O'Reilly 2020 (continued)

Design: prospective cohort study

Recruitment: adult patients who meet testing criteria for COV-
ID-19 and have a SARS-CoV-2 PCR test requested in the ED

Sample size: n =240 (cases=11)

Inclusion criteria: all adults who met the testing criteria for COV-
ID-19 and who presented at the ED

Exclusion criteria: patients who attended the screening clinic and
did not present for medical assessment in the ED (no clinical data
available)

Patient characteristics and setting Facility cases: positive RT-PCR for SARS-CoV-2
Facility controls: negative RT-PCR for SARS-CoV-2
Country: Australia
Dates: 01 April 2020-14 April 2020
Symptoms and severity: moderate to severe

Demographics: mean age: cases 51, controls 61 female gender %:
cases 28%, controls 45%

Exposure history: contact with infected person: cases 56%, con-
trols 7%

Index tests « Shortness of breath
« Cough
+ Change to chronic cough
« Anosmia/dysgeusia
« Sorethroat
« Runny nose
» Fever
« Fatigue
« Myalgia
« Diarrhoea

Target condition and reference standard(s) « TC: SARS-CoV-2 infection
+ RS: SARS-CoV-2 RT-PCR test (specimen not specified)

Flow and timing RS and index tests taken on the same day

Comparative

Notes

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled? Yes
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O'Reilly 2020 (continued)

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

Unclear

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and setting do
not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge of
the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

No

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Yes

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and refer-
ence standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Peng 2020

Study characteristics

Patient Sampling

Purpose: analyse the clinical features and imaging manifestations
of COVID-19
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Peng 2020 (continued)

Design: cross-sectional, single-centre, retrospective study

Recruitment: clinically suspected cases who were sent to hospital
for screening

Sample size: n=86 (n=11)
Inclusion criteria: clinically suspected patients

Exclusion criteria: not specified

Patient characteristics and setting Facility cases: positive RT-PCR via nasopharyngeal swab

Facility controls: negative RT-PCR via nasopharyngeal swab
(once)

Country: China
Dates: 23 January 2020-16 February 2020

Symptoms and severity: fever, cough, dyspnoea, sore throat, fa-
tigue, systemic soreness, runny nose

Demographics: M/F: total 39/47, cases: 5/6, controls 34/40

Case group: mean age 40.73 + 11.32 years, 5 men. Control group:
mean age 39.67 * 13.90 years, 34 men

Exposure history: 7/11 COVID-19 patients (63.6%) had a history of
travel to Hubei (5 Wuhan, 1 Huanggang, 1 Xiaogan), 2 patients had
close contact with the COVID-19 patients, and 2 taxi drivers

Index tests « Fever
« Cough
» Dyspnoea
« Sorethroat
« Fatigue
« Systemic soreness
« Runny nose

Target condition and reference standard(s) o TC: SARS-CoV-2 infection
« RS:RT-PCR (nasopharyngeal swab)

Flow and timing Time interval not specified

Comparative

Notes

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled? Unclear
Was a case-control design avoided? Yes
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Peng 2020 (Continued)

Did the study avoid inappropriate exclusions?

Unclear

Did the study avoid inappropriate inclusions?

Unclear

Could the selection of patients have introduced bias?

Unclear risk

Are there concerns that the included patients and setting do
not match the review question?

Unclear

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge of
the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

No

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and refer-
ence standard?

Unclear

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Peyrony 2020

Study characteristics

Patient Sampling Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 disease); to assess
utility of clinical parameters, physician clinical judgment, and lung ultrasonog-
raphy to accurately identify SARS-CoV-2 infected patients at ED presentation
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Peyrony 2020 (Continued)

Design: prospective cohort study

Recruitment: cohort of all adult (= 18 years) patients with suspected COVID-19
who were tested for SARS-CoV-2 prospectively enrolled at university ED (not
every patient was tested for SARS-CoV-2: testing was left to the clinician’s dis-
cretion)

Sample size: n =391 (225 cases)

Inclusion criteria: no predefined inclusion criteria. Testing was mostly per-
formed in patients who had severe symptoms such as dyspnoea, reported
shortness of breath, presented with comorbidities, or were > 70 years. Some
patients without COVID-19 symptoms were also tested when they needed ad-
mission to hospital.

Exclusion criteria: patients who attended the ED more than once (only the
last visit was included). There were no other exclusion criteria.

Patient characteristics and setting Facility cases: all patients who tested positive for SARS-CoV-2 by RT-PCR
Facility controls: all patients who tested negative for SARS-CoV-2 by RT-PCR
Country: France
Dates: 09 March 2020-04 April 2020

Symptoms and severity: moderate to mild severity, inclusion based on signs
and symptoms suggestive of SARS-CoV-2 infection, 82% of included patients
with comorbidities; not all included patients had COVID-19 symptoms

Demographics: all included patients (pos + neg): median age: 62 years % fe-
male: 38.4%

Exposure history: not specified

Index tests « Fever
« Cough
« Dyspnoea
« Myalgia
« Rhinitis/pharyngitis
« Anosmia
« Headache
« Gastrointestinal symptoms
« Fatigue
« Chest pain
« Dizziness/syncope
« Haemoptysis
« oxygen saturation

Target condition and reference standard(s) « TC:SARS-CoV-2 infection
« RS:RT-PCR for SARS-CoV-2 (negatives re-tested after 48 h), nasal swab

Flow and timing RS and index tests both taken at presentation

Comparative

Notes

Methodological quality
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Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients Yes

enrolled?

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Yes

Did the study avoid inappropriate inclusions? No

Could the selection of patients have introduced Unclear risk

bias?

Are there concerns that the included patients Unclear

and setting do not match the review question?

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without Yes
knowledge of the results of the reference standard?

If a threshold was used, was it pre-specified? No

Could the conduct or interpretation of the index High risk
test have introduced bias?

Are there concerns that the index test, its con- Low concern
duct, or interpretation differ from the review
question?

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classi-  Yes
fy the target condition?

Were the reference standard results interpreted Yes
without knowledge of the results of the index tests?

Could the reference standard, its conduct, or its Low risk
interpretation have introduced bias?

Are there concerns that the target condition Low concern
as defined by the reference standard does not
match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index Yes
test and reference standard?

Did all patients receive the same reference stan- Yes
dard?
Were all patients included in the analysis? Yes
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Could the patient flow have introduced bias? Low risk
Pisapia 2020
Study characteristics
Patient Sampling Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 disease);

to compare the characteristics at hospital admission of confirmed and
not-confirmed COVID-19 patients, in the early phase of the epidemic

Design: retrospective cohort study

Recruitment: all patients consecutively admitted in selected medical
wards (ED + lab) of the mono-specialist infectious diseases referral cen-
tre because of clinical suspicion of COVID-19

Sample size: n =37 (17 cases)

Inclusion criteria: all patients consecutively admitted in the selected
medical wards because of clinical suspicion of COVID-19. No specifica-
tion of 'suspicion’

Exclusion criteria: none

Patient characteristics and setting Facility cases: suspected cases with a positive RT-PCR (second test af-
ter 24 h if first negative)

Facility controls: suspected cases with a negative RT-PCR (2 negative
tests)

Country: Italy
Dates: 10 February 2020-10 March 2020
Symptoms and severity: mild to moderate severity

Demographics: median age cases: 49 years controls: 29 years. Gender:
% female cases: 35%, controls: 35%

Exposure history: travel to affected area: cases 35%, controls 95% con-
tact with a confirmed case: cases 47%, controls: 0% contact with per-
sons from affected area: cases: 12% controls: 0%

Index tests » Fever
« Cough
« Dyspnea
+ Arthralgia
« Conjunctivitis
« Other

Target condition and reference standard(s) « TC: SARS-CoV-2 infection
« RS: RT-PCR, different tests used: targeted to different genomic region
(regions RdRp, N and E) (commercial kits used during study changed),
negatives re-tested after 24 h, nasopharyngeal swab

Flow and timing RS and index tests both taken on admission

Comparative
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Pisapia 2020 (continued)

Notes

Methodological quality

Item

Authors' judgement Risk of bias

Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients en-
rolled?

Yes

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

Yes

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and set-
ting do not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge
of the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

Unclear

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct, or
interpretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the
target condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

Low risk

Are there concerns that the target condition as defined
by the reference standard does not match the ques-
tion?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and
reference standard?

Yes

Did all patients receive the same reference standard?

No
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Pisapia 2020 (continued)

Were all patients included in the analysis? Yes
Could the patient flow have introduced bias? Unclear risk
Rentsch 2020
Study characteristics
Patient Sampling Purpose: diagnosis SARS-CoV-2 test positives

Design: cross-sectional, retrospective study

Recruitment: electronic health record data from the national Vet-
erans Affairs Healthcare System - national Corporate Data Ware-
house (USA)

Sample size: 3789 (585 cases)

Inclusion criteria: all patients in the Veterans Affairs cohort, born
between 1945 and 1965 and active in care, tested for COVID-19 be-
tween 8 February and 30 March 2020

Exclusion criteria: patients for whom results were pending (n =93)
orinconclusive (n = 33) were excluded

Patient characteristics and setting Facility cases: tested positive for SARS-CoV-2
Facility controls: tested negative for SARS-CoV-2
Country: USA
Dates: 8 February 2020-30 March 2020

Symptoms and severity: all patients who were tested were includ-
ed

Demographics: median age overall: 65.7 years (IQR 60.5-70.7) (cas-
es: 66.1 years, controls: 65.6 years);

gender overall (M%/F%): 90.2/9.8, cases 95.4/4.6, controls 89.2/10.8

Exposure history: not specified (all over USA)

Index tests « Hypoxia (oxygen saturation < 93%)
« Body temperature (3 categories: <98.6 °F, 98.7-100.3 °F, 2100.4 °F)

Target condition and reference standard(s) « TC: SARS-CoV-2 infection
« RS: no data on which reference PCR test used, multiple different
reference tests used with unknown test characteristics (samples:
nasopharyngeal swabs)

Flow and timing Time interval maximum 2 days

Comparative

Notes

Methodological quality
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Rentsch 2020 (continued)

Item

Authors' judgement  Risk of bias

Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled?

Yes

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

Yes

Did the study avoid inappropriate inclusions?

Unclear

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and setting
do not match the review question?

Unclear

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge of
the results of the reference standard?

Unclear

If a threshold was used, was it pre-specified?

Yes

Could the conduct or interpretation of the index test have
introduced bias?

Unclear risk

Are there concerns that the index test, its conduct, or in-
terpretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the target

condition?

Unclear

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its interpre-
tation have introduced bias?

Unclear risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and ref-
erence standard?

Yes

Did all patients receive the same reference standard?

Unclear

Were all patients included in the analysis?

No

Could the patient flow have introduced bias?

Low risk
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Salmon 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 dis-
ease); second part of the study: to assess the diagnostic accuracy
of olfactory/gustatory dysfunction for SARS-CoV-2 infection in the
overall population tested for SARS-CoV-2

Design: prospective cohort study

Recruitment: all consecutive patients who were tested for SARS-
CoV-2 in the Paris-based screening centre for COVID-19

Sample size: n = 1824 (849 cases)

Inclusion criteria: (second part of the study): all consecutive pa-
tients with a suspicion of SARS-CoV-2 infection, independent of
loss of smell no specification of 'suspicion’

Exclusion criteria: (second part of the study): none

Patient characteristics and setting

Facility cases: all suspected patients with a positive RT-PCR
Facility controls: all suspected patients with a negative RT-PCR
Country: France

Dates: 17 March 2020-25 March 2020

Symptoms and severity: mild to moderate severity
Demographics: not specified for second part of this study

Exposure history: not specified

Index tests

+ Self-reported loss of smell and/or taste: loss of smell only, loss
of taste only, loss of smell and taste, loss of smell and/or loss of
taste

« Cough
« Headache
« Sorethroat

Target condition and reference standard(s)

+ TC:SARS-CoV-2 infection
+ RS:RT-PCR test, nasopharyngeal swabs

Flow and timing

RS and index tests both taken at presentation

Comparative

Notes

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns
DOMAIN 1: Patient Selection
Was a consecutive or random sample of patients enrolled? Yes
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Salmon 2020 (continued)

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

Yes

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and setting do
not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge of
the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

Unclear

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and refer-
ence standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk

Shah 2020

Study characteristics

Patient Sampling Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 disease);
to describe characteristics, diagnostics and outcomes of patients with

Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 (Review) 111
Copyright © 2021 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Shah 2020 (continued)

respiratory illness, comparing patients with and without COVID-19 dis-
ease

Design: retrospective cohort

Recruitment: all patients presenting to an ED with an acute respirato-
ry illness and tested for SARS-CoV-2

Sample size: n =316 (33 cases)

Inclusion criteria: all patients = 18 years who underwent testing for
COVID-19 within 24 h of presentation to the ED. Patients with acute
respiratory symptoms, influenza-like illness

Exclusion criteria: not specified

Patient characteristics and setting Facility cases: positive RT-PCR for SARS-CoV-2
Facility controls: negative RT-PCR for SARS-CoV-2
Country: California, USA
Dates: 03 February 2020-31 March 2020
Symptoms and severity: not specified

Demographics: median age: cases 63, controls 62. % female: cases
36%, controls 50%

Exposure history: travelin last 21 days or known COVID exposure:
cases 46%, controls 11%

Index tests « Fever (patient reported)
« Fatigue/malaise
« Cough (dry, productive)
« Myalgia
+ Dyspnoea
o Chest pain
« Sorethroat
« Nasal congestion/rhinorrhoea
« Diarrhoea
« Nausea
« Vomiting
« Abdominal pain
« Headache
+ Altered mentation
« Tachycardia (> 100 beats/min)
« Low mean arterial pressure (<60 mmHg)
« Tachypnea (respiratory rate > 20 breaths/min)
* Fever

Target condition and reference standard(s) « TC: SARS-CoV-2 infection
« RS:RT-PCR test, oropharyngeal and/or nasopharyngeal swabs

Flow and timing RS performed maximum 24 h later than index tests

Comparative
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Shah 2020 (continued)

Notes

Methodological quality

Item

Authors' judgement Risk of bias

Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled?

Yes

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

Yes

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and set-
ting do not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge
of the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

Yes

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct, or in-
terpretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the tar-
get condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

Unclear risk

Are there concerns that the target condition as defined
by the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and
reference standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes
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Shah 2020 (continued)

Could the patient flow have introduced bias? Low risk
Song 2020a
Study characteristics
Patient Sampling Purpose: to develop a tool for early diagnosis of SARS-CoV-2-infected patients

Design: cross-sectional, retrospective, single-centre (2 time frame study: training - vali-
dation data set)

Recruitment: 1311 patients who presented to the First Affiliated Hospital, School of
Medicine, Zhejiang University with at least 1 SARS-CoV-2 RT-PCR test

Sample size: n =304 (73 cases) (= subset of the study including training dataset only)
n =95 (18 cases) (= validation dataset)
Inclusion criteria

« All RT-PCR-positive cases; 1311

+ AllRT-PCR-negative patients who came to the First Affiliated Hospital, School of Med-
icine, Zhejiang University and performed with at least 1 SARS-CoV-2 nucleic acid de-
tection for analysis RT-PCR

« First 60% of negative outpatients sorted by 'Z-A' based on Chinese first name from
Qingchun District (training dataset), and then final 40% who presented (validation
dataset)

Exclusion criteria

« Asymptomatic patients without history of exposure but had strong willingness for de-
tection

« Patients with "important" missing data

Patient characteristics and setting Facility cases: positive SARS-CoV-2
Facility controls: negative SARS-CoV-2
Country: China
Dates: 20 January 2020-05 February 2020

Symptoms and severity: in positives: non-severe (n =31), including mild or moderate
patients to severe (n = 42) including severe or critical patients

« Mild: patients had no pneumonia on imaging (CT)
+ Moderate: patients with symptoms and imaging examination showing pneumonia

« Severe: patients meet any of the following:
o respiratory rate = 30/min

o resting pulse SpO; <93%

o Pa0,/Fi02 <300 mmHg (1 mmHg =0.133 kPa)

o multiple pulmonary lobes showing >50% progression of lesion in 24-48 h onimag-
ing

« Critical: patients meet any of the following:
o respiratory failure requiring mechanical ventilation

o shock
o combination of other organ failure that requires admission to ICU
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Song 2020a (Continued)

Demographics: M/F: cases 46/27, controls 104/127
median age: cases 53.0 years (43.5-62.0) controls 34 years (29-49)

Exposure history: Wuhan-related exposure and or close contact to confirmed COV-
ID-19 case: cases 40.7%, controls 57.5%

Index tests » Fever
« Cough
« Expectoration
« Headache
« Myalgia or fatigue
« Chill
« Rhinobyon/rhinorrhoea
« Pharyngalgia
» Dyspnoea
« Diarrhoea
+ Nausea/vomiting
« Temperature (maximum)
» Bodytemperature
+ Sp0;
« Respiratory rate
» Heartrate
« Mean arterial pressure

TC: SARS-CoV-2 infection

« RS: RT-PCR for SARS-CoV-2 (test not specified: "using emergency use authorization
approved SARS-CoV-2 assays)" (following WHO protocol, 2 target RT-PCR (ORF1 and

Target condition and reference standard(s)

N)
Flow and timing Within 3 h for RS, first in-hospital stay for index tests
Comparative
Notes
Methodological quality
Item Authors' judgement Risk of bias Applicability concerns
DOMAIN 1: Patient Selection
Was a consecutive or random sample of No
patients enrolled?
Was a case-control design avoided? Yes
Did the study avoid inappropriate exclu- Unclear
sions?
Did the study avoid inappropriate inclu- Yes
sions?
Could the selection of patients have in- Unclear risk
troduced bias?
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Song 2020a (Continued)

Are there concerns that the included pa-
tients and setting do not match the re-
view question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted
without knowledge of the results of the ref-
erence standard?

Unclear

If a threshold was used, was it pre-speci-
fied?

No

Could the conduct or interpretation of
the index test have introduced bias?

High risk

Are there concerns that the index test,
its conduct, or interpretation differ from
the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correct-
ly classify the target condition?

Yes

Were the reference standard results inter-
preted without knowledge of the results of
the index tests?

Yes

Could the reference standard, its con-
duct, or its interpretation have intro-
duced bias?

Low risk

Are there concerns that the target con-
dition as defined by the reference stan-
dard does not match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between
index test and reference standard?

Yes

Did all patients receive the same reference
standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced
bias?

Low risk

Sun 2020

Study characteristics

Patient Sampling

Purpose: algorithm development for estimating risk of COVID-19
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Sun 2020 (Continued)

Design: cross-sectional, retrospective study

Recruitment: patients presenting at the designated national outbreak screen-
ing centre and tertiary care hospital in Singapore for SARS-CoV-2 testing. Patients
were either self-referred, referred from primary care facilities, or were at-risk cases
identified by national contact tracing efforts (recruited n =991)

Sample size: n =788 (n=54)
Inclusion criteria: patients presenting to the centre:

« self-referred
« referred from primary care facilities
« at-risk cases identified by national contact tracing efforts

Exclusion criteria: PCR results not available at time of data collection - no elec-
tronic medical records - unavailable vital sign records

Patient characteristics and setting

Facility cases: positive SARS-CoV-2 RT-PCR test

Facility controls: all SARS-CoV-2 RT-PCR results were negative (minimum 2 test
negatives in high-risk patients, minimum 1 test low-risk patients)

Country: Singapore
Dates: 26 January 2020-16 February 2020

Symptoms and severity: 252 (33.2%) symptoms > 5 days at presentation, 75
(9.5%) any comorbidity

« Body temperature

« Heartrate

« Respiratory rate

« Systolic BP

« Diastolic BP

o Cough

o Sputum production

« Shortness of breath

« Rhinnorhoea or nasal congestion
« Sorethroat

« Auscultation finding of pneumonia
« Other respiratory symptoms

« Gastrointestinal symptoms

Demographics: median age 34 years (range 7 years-98 years, IQR 27-45) (cases me-
dian 42 years, range 16-79; controls 34 years (range 7-98); M/F: 48.3%/51.7% F (cas-
es M: 88 (88.9%))

Exposure history: contact with a known COVID-19 case (20.1% (32/54 cases
(59.3%)); 126/734 controls (17.2%), contact with travellers from China (22.1%,
15/54 cases (27.8%); 42/734 controls (5.7%)), recent travel history, and visit to hos-
pitalin China within 14 days prior to symptom onset (0.8%)

Index tests

« Body temperature
o Heartrate

« Respiratory rate

« Systolic BP

« Diastolic BP

« Cough

Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 (Review) 117
Copyright © 2021 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.



= COCh rane Trusted evidence.
o § d decisions.
N LI b ra ry g‘eag:'leleal:lf.lswns

Cochrane Database of Systematic Reviews

Sun 2020 (Continued)

Sputum production

Shortness of breath

Rhinnorhea or nasal congestion
Sore throat

Auscultation finding of pneumonia
Other respiratory symptoms

Gl symptoms

Target condition and reference standard(s) « TC:SARS-CoV-2 infection
« RS: SARS-CoV-2 2 commercial assays 2-target (1 assay: Orflab and N - other un-
clear) RT-PCR
Flow and timing Time interval not specified

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of pa- Yes

tients enrolled?

Was a case-control design avoided? No

Did the study avoid inappropriate exclusions? Yes

Did the study avoid inappropriate inclusions? Yes

Could the selection of patients have intro-
duced bias?

High risk

Are there concerns that the included pa-
tients and setting do not match the review
question?

High

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without ~ Yes

knowledge of the results of the reference stan-
dard?

If a threshold was used, was it pre-specified? No

Could the conduct or interpretation of the
index test have introduced bias?

High risk

Are there concerns that the index test, its
conduct, or interpretation differ from the re-
view question?

Low concern

DOMAIN 3: Reference Standard
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Sun 2020 (Continued)

Is the reference standards likely to correctly Yes
classify the target condition?

Were the reference standard results interpret- No
ed without knowledge of the results of the in-
dex tests?

Could the reference standard, its conduct, or Low risk
its interpretation have introduced bias?

Are there concerns that the target condition Low concern
as defined by the reference standard does
not match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between in- Unclear
dex test and reference standard?

Did all patients receive the same reference Yes
standard?

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Tolia 2020

Study characteristics

Patient Sampling Purpose: diagnosis of acute SARS-CoV-2 infection
Design: cross-sectional, retrospective study

Recruitment: all patients presenting to 1 of 2 EDs, located at an urban teaching
hospital, and academic quaternary medical centre, within the same healthcare
system who had targeted testing based on clinician's decision during the initial 10
days of test availability

Sample size: n =283 (29 cases)
Inclusion criteria:

o patients presenting with symptoms related to COVID-19 infection (fever and
cough or shortness of breath)

« travel within 14 days to countries with high rates of infection (at that time China,
Iran, Italy, Japan, and South Korea) or

« risk factors for infection complications (including age or comorbid conditions) or

« the patient was a healthcare worker who could potentially expose others at risk
and clinician made decision for testing

Exclusion criteria: not specified

Patient characteristics and setting Facility cases: positive SARS-CoV-2 test

Facility controls: negative SARS-CoV-2 test, visiting the same EDs and being test-
ed
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Tolia 2020 (continued)

Country: USA (San Diego, CA)
Dates: 10 March 2020-19 March 2020
Symptoms and severity:

« allpatients presentingto ED who were eligible for targeted testing (= patients pre-
senting with symptoms related to COVID-19 infection (fever and cough or short-
ness of breath)

« travel within 14 days to countries with high rates of infection (at that time China,
Iran, Italy, Japan, and South Korea) or

« risk factors for infection complications (including age or comorbid conditions) or
« the patient was a healthcare worker who could potentially expose others at risk
« comorbidities 101/235 (43.0%) (cases: 8/27 (29.6%), controls 93/208 (44.7%))

Demographics: age (< 18 years: 0.7%, 18-64 years: 83.4%, > 65 years: 15.9%); gen-
der: cases M/F%: 55.2/44.8; controls M/F%: 52.8/47.2; all M/F%: 53.0/47.0

Exposure history: recent travel (5.5%), 90.6% symptom-based criteria for testing,
no known exposure history based

Index tests

« Fever

Target condition and reference standard(s)

« TC: SARS-CoV-2 infection
o RS:commercial RT-PCR test - ePLex SARS-CoV-2 test (nasopharyngeal swab)

Flow and timing

Probably no time interval between index test and RS, but not specified

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of pa-
tients enrolled?

Yes

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

Unclear

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have intro-
duced bias?

Unclear risk

Are there concerns that the included pa-
tients and setting do not match the review
question?

Low concern

DOMAIN 2: Index Test (All tests)
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Tolia 2020 (continued)

Were the index test results interpreted without  Yes
knowledge of the results of the reference stan-
dard?

If a threshold was used, was it pre-specified? No

Could the conduct or interpretation of the High risk
index test have introduced bias?

Are there concerns that the index test, its Low concern
conduct, or interpretation differ from the re-
view question?

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly Yes
classify the target condition?

Were the reference standard results interpret- Unclear
ed without knowledge of the results of the in-
dex tests?

Could the reference standard, its conduct, or Unclear risk
its interpretation have introduced bias?

Are there concerns that the target condition Low concern
as defined by the reference standard does
not match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between in- Unclear
dex test and reference standard?

Did all patients receive the same reference Yes

standard?

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Tordjman 2020

Study characteristics

Patient Sampling Purpose: diagnosis of COVID-19 pneumonia; to determine the indepen-
dent variables associated with SARS-CoV-2 infection
Design: retrospective observational study
Recruitment: a retrospective cohort of 100 patients with both RT-PCR and
CT-scan results available with a 1:1 patient:control inclusion ratio from ED
at Cochin Hospital (Paris, France) with a suspicion of SARS-CoV-2 infection:
50 consecutive infected patients and 50 consecutive controls (+ validation
cohort)
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Tordjman 2020 (Continued)

Sample size: n =100 (50 cases) (no clinical data available from validation
cohort)

Inclusion criteria: suspicion of SARS-CoV-2 infection, and both RT-PCR
and CT-scan available 'suspicion’ not defined

Exclusion criteria: absence of confirmed diagnosis (diagnosis still under
investigation; N = 4); lack of blood test including complete white blood cell
count and serum electrolytes (N = 6); absence of reported clinical charac-
teristics (N=2)

Patient characteristics and setting Facility cases: suspected patients with a positive RT-PCR or positive CT-
scan (positive signs of COVID-19 pneumonia: usually bilateral and periph-
eral ground-glass and consolidated pulmonary opacities)

Facility controls: suspected patients with a negative RT-PCR and negative
findings on CT-scan

Country: France
Dates: 15 March 2020-05 April 2020
Symptoms and severity: not specified

Demographics: median age: cases 60.8 years, controls 54.1 years. Female
%: cases 40%, controls 50%

Exposure history: not specified

Index tests « Cough
o Fever
« Shortness of breath
« Diarrhoea
« Myalgia
+ Headache
« Anosmia
« Ageusia

Target condition and reference standard(s) « TC:COVID-19 pneumonia
« RS:RT-PCR (specimen not specified) or CT-scan lungs

Flow and timing RS and index tests both taken at first presentation

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients en- Yes
rolled?
Was a case-control design avoided? Yes
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Tordjman 2020 (Continued)

Did the study avoid inappropriate exclusions?

Yes

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced
bias?

Low risk

Are there concerns that the included patients and
setting do not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowl-
edge of the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

Unclear

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct,
or interpretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the
target condition?

Yes

Were the reference standard results interpreted with-
out knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its in-
terpretation have introduced bias?

Unclear risk

Are there concerns that the target condition as de-
fined by the reference standard does not match the
question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test
and reference standard?

Yes

Did all patients receive the same reference standard?

Unclear

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Unclear risk

Trubiano 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 disease)

Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 (Review)

123

Copyright © 2021 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.



- Coch rane Trusted evidence.
= . Informed decisions.
- Li b ra ry Better health.

Cochrane Database of Systematic Reviews

Trubiano 2020 (continued)

Design: prospective cohort study

Recruitment: data on all patients presenting at a COVID-19 rapid assess-
ment screening clinic were prospectively collected in an electronic data-
base. Only those patients that met the DHHS (Victorian Department of
Health and Human Services) criteria for SARS-CoV-2 testing had nasopha-
ryngeal swab collected for SARS-CoV-2 nucleic acid detection by PCR

Sample size: n =2935 (108 cases)

Inclusion criteria: all people meeting DHHS criteria for testing: Fever or
chills in the absence of an alternative diagnosis that explains the clinical
presentation or acute respiratory infection symptoms (e.g. cough, sore
throat, shortness of breath, runny nose, loss of smell or loss of taste)

Exclusion criteria: pending or intermediate results

Patient characteristics and setting

Facility cases: patients with suspected COVID-19 with a positive RT-PCR
for SARS-CoV-2

Facility controls: suspected patients with a negative RT-PCR for SARS-
CoV-2

Country: Australia
Dates: 11 March 2020-22 April 2020
Symptoms and severity: mild to moderate severity

Demographics: median age: cases 51 years, controls 38 years. Female%:
cases 49.1%, controls 64.1%

Exposure history: overseas health facility exposure: cases 1.9%, controls
4.0%. Australian health facility exposure: cases 11.1%, controls 31.5%.
Contact with known COVID-19-positive patient: cases 57.4%, controls
15.8%

Index tests

« Any fever

« Fever>38°C

« Subjective fever

« Sorethroat

« Cough

« Shortness of breath
o Chest pain

« Anosmia

« Ageusia

« Anosmia or ageusia
» Coryza

« Diahrroea

o Other Gl symptoms
« Malaise/myalgia/arthralgia
« Headache

Target condition and reference standard(s)

o TC: SARS-CoV-2 infection
« RS:RT-PCR (nasopharyngeal swab)

Flow and timing

RS and index tests both taken at presentation

Comparative
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Trubiano 2020 (continued)

Notes

Methodological quality

Item

Authors' judgement Risk of bias

Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients en-
rolled?

Yes

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

Yes

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced
bias?

Low risk

Are there concerns that the included patients and
setting do not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowl-
edge of the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

Unclear

Could the conduct or interpretation of the index test
have introduced bias?

High risk

Are there concerns that the index test, its conduct,
or interpretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the
target condition?

Yes

Were the reference standard results interpreted with-
out knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its in-
terpretation have introduced bias?

Low risk

Are there concerns that the target condition as de-
fined by the reference standard does not match the
question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test
and reference standard?

Yes
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Trubiano 2020 (continued)

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias?

Low risk

Tudrej 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 dis-
ease); to diagnose SARS-CoV-2 infection in primary care settings
based on signs and symptoms

Design: cross-sectional prospective cohort study

Recruitment: recruitment in 2 clinical laboratories in Lyon
(France) to which GPs refer patients with suspected COVID-19 for
a nasopharyngeal smear (RT-PCR)

Sample size: n =816 (198 cases)

Inclusion criteria: all consecutive patients referred by GPs for
PCR testing

Exclusion criteria: none specified

Patient characteristics and setting

Facility cases: all suspected patients with a positive RT-PCR
Facility controls: all suspected patients with a negative RT-PCR
Country: France

Dates: 24 March 2020-14 April 2020

Symptoms and severity: not specified

Demographics: all included patients: median age: 45 years, % fe-
male: 65%

Exposure history: not specified, 37% of participants were health-
care professionals

Index tests

« Anosmia or hyposmia
» Ageusia or hypogeusia
« Fever

« Asthenia

» Headache

« Cough

» Dyspnoea

« Chest pain

« Myalgia

« Diarrhoea

o Drynose

« Stuffy nose

« Drythroat
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Tudrej 2020 (Continued)

« Sorethroat

Target condition and reference standard(s)

« TC: SARS-CoV-2 infection

» RS:RT-PCR (nasopharyngeal swab)

Flow and timing

RS specimen taken right after index tests, at presentation

Comparative

Notes

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns
DOMAIN 1: Patient Selection
Was a consecutive or random sample of patients enrolled? Yes
Was a case-control design avoided? Yes
Did the study avoid inappropriate exclusions? Unclear
Did the study avoid inappropriate inclusions? Yes
Could the selection of patients have introduced bias? Low risk
Are there concerns that the included patients and setting do Low concern
not match the review question?
DOMAIN 2: Index Test (All tests)
Were the index test results interpreted without knowledge of Yes
the results of the reference standard?
If a threshold was used, was it pre-specified? Unclear
Could the conduct or interpretation of the index test have High risk
introduced bias?
Are there concerns that the index test, its conduct, or inter- Low concern
pretation differ from the review question?
DOMAIN 3: Reference Standard
Is the reference standards likely to correctly classify the target Yes
condition?
Were the reference standard results interpreted without knowl-  Unclear
edge of the results of the index tests?
Could the reference standard, its conduct, or its interpreta- Low risk
tion have introduced bias?
Are there concerns that the target condition as defined by Low concern
the reference standard does not match the question?
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Tudrej 2020 (Continued)
DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and refer-  Yes
ence standard?

Did all patients receive the same reference standard? Yes
Were all patients included in the analysis? Yes
Could the patient flow have introduced bias? Low risk
Wee 2020
Study characteristics
Patient Sampling Purpose: to analyse OTDs as a diagnostic criterion for COVID-19

Design: cross-sectional, prospective single-centre study
Recruitment: all suspected cases presenting to the ED
Sample size: n =870 (cases = 154)

Inclusion criteria:

« presence of respiratory symptoms and suspicious epidemiolog-

ical links or travel history or
« newonsetOTD

Exclusion criteria: not specified

Patient characteristics and setting Facility cases: positive RT-PCR for 2019-nCov
Facility controls: negative RT-PCR for 2019-nCov
Country: Singapore
Dates: 26 March 2020-10 April 2020
Symptoms and severity: loss of sense of smell/taste
Demographics: not specified

Exposure history: close contact of a confirmed COVID-19 case:
cases 42/112, controls 37/679

Index tests « Loss of sense of smell/taste

Target condition and reference standard(s) « TC: SARS-CoV-2 infection
« RS: RT-PCR (oropharyngeal swabs)

Flow and timing Time interval: same day

Comparative

Notes

Methodological quality
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Wee 2020 (Continued)

Item

Authors' judge-
ment

Risk of bias

Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled?

Unclear

Was a case-control design avoided?

Yes

Did the study avoid inappropriate exclusions?

Unclear

Did the study avoid inappropriate inclusions?

Yes

Could the selection of patients have introduced bias?

Low risk

Are there concerns that the included patients and setting do
not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge of
the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

No

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and refer-
ence standard?

Yes

Did all patients receive the same reference standard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Low risk
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Wei 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 dis-
ease); diagnosis of SARS-CoV-2 in outpatients visiting a fever clinic

Design: retrospective cohort study

Recruitment: all febrile patients visiting the fever clinic of Tongji
Hospital

Sample size: n =936 (628 cases)
Inclusion criteria: all febrile patients visiting the fever clinic

Exclusion criteria: none specified

Patient characteristics and setting

Facility cases: all febrile patients with a positive RT-PCR for SARS-
CoV-2 (tested twice in 24 h)

Facility controls: all febrile patients with a negative RT-PCR for
SARS-CoV-2 (tested twice in 24 h)

Country: China
Dates: 30 January 2020-04 February 2020

Symptoms and severity: cases: 88.1% mild, 11.5% severe, 0.5%
critical; controls: 90.3% mild, 9.1% severe, 0.7% critical

Demographics: median age: cases: 53 years, controls: 49 years.
Gender: % female cases: 52.9%, controls: 53.9%

Exposure history: not specified

Index tests

o Fever

« Cough

» Fatigue

o Chesttightness
« Muscle ache

« Diarrhea

« Dyspnea

« Anorexia

« Rhinobyon

« Vomiting

« Sorethroat

« Aversion to cold
» Nausea

+ Hypersomnia

» Expectoration

« Dizziness

« Xerostomia

« Chest pain

« Abdominal distention

Target condition and reference standard(s)

o TC:SARS-CoV-2 infection
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Wei 2020 (continued)

+ RS: RT-PCR twice with a 24 h interval (throat-swab specimens
from the upper respiratory tract)

Flow and timing

RS and index tests both taken at presentation

Comparative

Notes

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled? Yes

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Yes

Did the study avoid inappropriate inclusions? Yes

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting do
not match the review question?

Low concern

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge of
the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

Unclear

Could the conduct or interpretation of the index test have
introduced bias?

High risk

Are there concerns that the index test, its conduct, or inter-
pretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the target
condition?

Yes

Were the reference standard results interpreted without knowl-
edge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its interpreta-
tion have introduced bias?

Low risk

Are there concerns that the target condition as defined by
the reference standard does not match the question?

Low concern

DOMAIN 4: Flow and Timing
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Wei 2020 (continued)

Was there an appropriate interval between index test and refer- ~ Yes

ence standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Xie 2020

Study characteristics

Patient Sampling Purpose: diagnosis of COVID-19 pneumonia; to compare the epidemio-
logical, clinical, laboratory and radiological characteristics, treatment
and outcomes between patients with confirmed COVID-19 pneumonia
and those with suspected COVID-19 infection (71% of SARS-CoV-2-posi-
tive patients had CT-confirmed pneumonia)
Design: retrospective 2-centre cohort
Recruitment: patients in whom a RT-PCR test was performed at 2
Shangai hospitals
Sample size: n =105 (21 cases)
Inclusion criteria: not specified
Exclusion criteria: not specified

Patient characteristics and setting Facility cases: patients with a positive RT-PCR test for SARS-CoV-2
Facility controls: patients with a negative RT-PCR test for SARS-CoV-2
Country: China
Dates: 01 January 2020-15 February 2020
Symptoms and severity: 72% of all participants were hospitalised,
71% of the cases had pneumonia, 88% of controls had pneumonia
("clinical symptoms usually mild")
Demographics: mean age: cases: 54.0 years, controls: 41.6 years. Gen-
der: % female cases: 38.1%, controls: 51.2%
Exposure history: recently been to Wuhan: cases: 42.9%, controls:
17.9%. Contact with people from Wuhan: cases: 14.3%, controls: 0%.
Recently been to supermarkets and groceries: cases: 28.6%, controls:
34.5%. Recently travelled: cases: 14.3%, controls: 47.6%

Index tests « Fever
« Cough
o Sputum production
« Myalgia
« Weakness
» Diarrhoea

Target condition and reference standard(s) « TC:COVID-19 pneumonia
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Xie 2020 (Continued)

» RS: RT-PCR testing on throat swab and sputum specimens, patients
pre-selected on the presence of pneumonia (radiological findings)

Flow and timing

RS and index tests both taken at admission

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients en- Unclear

rolled?

Was a case-control design avoided? Unclear

Did the study avoid inappropriate exclusions? Unclear

Did the study avoid inappropriate inclusions? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and set- Unclear

ting do not match the review question?

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge  Yes

of the results of the reference standard?

If a threshold was used, was it pre-specified? Unclear

Could the conduct or interpretation of the index test High risk

have introduced bias?

Are there concerns that the index test, its conduct, or
interpretation differ from the review question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the
target condition?

Yes

Were the reference standard results interpreted without
knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its inter-
pretation have introduced bias?

Low risk

Are there concerns that the target condition as defined
by the reference standard does not match the ques-
tion?

Low concern
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Xie 2020 (continued)
DOMAIN 4: Flow and Timing

Was there an appropriate interval between index testand  Yes
reference standard?

Did all patients receive the same reference standard? Yes
Were all patients included in the analysis? Yes

Could the patient flow have introduced bias?

High risk

Yan 2020

Study characteristics

Patient Sampling

Purpose: to evaluate association of patient-reported symptoms
with a focus on sense of smell and taste and SARS-CoV-2 infection

Design: internet survey of patients after presentation to a single
centre

Recruitment: email invitation with 1 phone call follow-up to every-
one who was tested for COVID-19 between 3 March 2020 and 29
March 2020

Sample size: n =262 (cases: 59)
Inclusion criteria:

« adult patients who presented to the institution and got tested for
COVID-19

« analysis on responders to email survey (responses: cases 59/102,
controls 203/1378)

Exclusion criteria:

Patient characteristics and setting

Facility cases: SARS-CoV-2-positive
Facility controls: SARS-CoV-2-negative
Country: USA, San Diego

Dates: 3 March 2020-29 March 2020
Symptoms and severity:

« larger representation of ambulatory patients (higher response
rate to survey)

« severity - hospital admission: cases 4/59, controls 14/203
Demographics: adults only, M/F: cases 29/29, controls 69/132

Exposure history: not specified

Index tests

« Fatigue

« Loss of taste

« Fever

« Loss of sense of smell
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Yan 2020 (Continued)

« Cough

« Headache

« Myalgia

« Dyspnoea

« Diarrhoea

« Nasal obstruction
« Sorethroat

« Rhinorrhoea

« Nausea

Target condition and reference standard(s) o TC:SARS-CoV-2 infection
o RS: PCR for SARS-CoV-2 (sample not specified)

Flow and timing PCR taken at presentation, not specified when the questionnaire
was sent. Patients had to list their symptoms at presentation.

Comparative

Notes

Methodological quality

Item Authors' judgement  Risk of bias Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled? Yes

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Unclear

Did the study avoid inappropriate inclusions? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting Unclear

do not match the review question?

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge of No
the results of the reference standard?

If a threshold was used, was it pre-specified? No

Could the conduct or interpretation of the index test have High risk
introduced bias?

Are there concerns that the index test, its conduct, or in- Low concern
terpretation differ from the review question?

DOMAIN 3: Reference Standard
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Yan 2020 (Continued)

Is the reference standards likely to correctly classify the target ~ Unclear
condition?

Were the reference standard results interpreted without Yes
knowledge of the results of the index tests?

Could the reference standard, its conduct, or its interpre- Low risk
tation have introduced bias?

Are there concerns that the target condition as defined by Low concern
the reference standard does not match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and ref-  Unclear
erence standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Unclear risk

Yang 2020

Study characteristics

Patient Sampling Purpose: to identify differences in CT imaging and clinical features be-
tween COVID-19 and influenza pneumonia in the early stage, and to
identify the most valuable features in the differential diagnosis

Design: diagnostic case-control study, retrospective, multicentre with
historic control group

Recruitment: cases: confirmed SARS-CoV-2 patients; controls: in-
fluenza pneumonia patients (1 January 2015-30 September 2019 from
2 hospitals)

Sample size: n =121 (73 cases)

Inclusion criteria: patients confirmed with SARS-CoV-2; controls: pa-
tients who had 9 respiratory pathogen IgM antibody tested from Janu-
ary 2015-September 2019

Exclusion criteria: cases: not specified
controls:

+ parainfluenza

« respiratory syncytial virus
« adenovirus

+ Legionellaspp

« Mycoplasma pneumoniae
« Chlamydia pneumoniae

« Coxiella burnetii

« aspiration pneumonia

« radiation pneumonia
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Yang 2020 (Continued)

« pulmonary contusion
« pulmonary oedema
+ neoplasm

No CT date, no clinical date

Patient characteristics and setting

Facility cases: positive RT-PCR for 2019-nCov
Facility controls: influenza pneumonia
Country: China

Dates: 1 January 2020-15 February 2020

Symptoms and severity: all patients in early stages of COVID-19 or in-
fluenza

pneumonia

Demographics: M/F: cases 41/32, controls 30/18

mean age: cases 41.9, controls 40.4

Exposure history: not specified

Index tests

« Bodytemperature

« Cough

« Fatigue

+ Sore throat

« Stuffy and runny nose

Target condition and reference standard(s)

« TC:COVID-19 pneumonia
o RS:RT-PCR (sample not specified)

Flow and timing

Time interval unclear

Comparative

Notes Overlaps with Chen 2020
Methodological quality
Item Authors' judgement Risk of bias Applicability con-
cerns
DOMAIN 1: Patient Selection
Was a consecutive or random sample of patients enrolled? Yes
Was a case-control design avoided? No
Did the study avoid inappropriate exclusions? Unclear
Did the study avoid inappropriate inclusions? No
Could the selection of patients have introduced bias? High risk
Are there concerns that the included patients and set- High
ting do not match the review question?
DOMAIN 2: Index Test (All tests)
Were the index test results interpreted without knowledge Unclear
of the results of the reference standard?
Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 (Review) 137

Copyright © 2021 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Yang 2020 (Continued)

If a threshold was used, was it pre-specified? No

Could the conduct or interpretation of the index test High risk
have introduced bias?

Are there concerns that the index test, its conduct, or in- Low concern
terpretation differ from the review question?

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the tar-  Yes
get condition?

Were the reference standard results interpreted without Unclear
knowledge of the results of the index tests?

Could the reference standard, its conduct, or its inter- High risk
pretation have introduced bias?

Are there concerns that the target condition as defined High
by the reference standard does not match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and Unclear
reference standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Unclear risk

Yombi 2020

Study characteristics

Patient Sampling Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 dis-
ease); diagnosis of SARS-CoV-2 infection, using clinical signs in
HCWs

Design: cross-sectional cohort study (unclear whether retrospec-
tive/prospective data collection)

Recruitment: period 1: (before 30 March 2020) HCWs were test-
ed only if they had fever and respiratory symptoms (some physi-
cians were tested without fever); period 2 (after 30 March 2020),
HCWs were tested if they had respiratory symptoms with or with-
out fever

Sample size: n =536 (175 cases)
Inclusion criteria: not specified (all suspected HCWs)

Exclusion criteria: not specified

Patient characteristics and setting Facility cases: all suspected HCWs with a positive RT-PCR
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Yombi 2020 (continued)

Facility controls: all suspected HCWs with a negative RT-PCR
Country: Belgium
Dates: 16 March 2020-24 April 2020

Symptoms and severity: not specified (from tables: mild to mod-
erate severity)

Demographics: % age < 45 years: cases: 56.6%, controls: 62.3%
gender: % female cases: 67.4%, controls: 73.1%

Exposure history: not specified (all HCWs)

Index tests » Fever
« Cough
« Shortness of breath
» Sore throat
« Fever+cough
« Fever +cough + shortness of breath
» Fever+cough + sore throat

Target condition and reference standard(s) « TC: SARS-CoV-2 infection
+ RS: PCR for SARS-CoV-2 (sample not specified)

Flow and timing Not specified

Comparative

Notes

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled? Unclear

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Unclear

Did the study avoid inappropriate inclusions? Unclear

Could the selection of patients have introduced bias? Unclear risk

Are there concerns that the included patients and setting do Unclear

not match the review question?

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge of Yes
the results of the reference standard?

If a threshold was used, was it pre-specified? Unclear
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Yombi 2020 (continued)

Could the conduct or interpretation of the index test have High risk

introduced bias?

Are there concerns that the index test, its conduct, or inter- Low concern
pretation differ from the review question?

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Unclear

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Low risk

tion have introduced bias?

Are there concerns that the target condition as defined by Low concern
the reference standard does not match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and refer- ~ Unclear

ence standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Unclear

Could the patient flow have introduced bias? Unclear risk

Zavascki 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 disease);
development of a predictive score for SARS-CoV-2 infection based on
demographics and symptoms in patients who attended at a dedicated
screening unit.

Design: retrospective cohort study

Recruitment: all patients with suspected COVID-19 visiting a dedicat-
ed screening centre of a private tertiary-care hospital in the study pe-
riod were eligible. Suspicion = fever or any respiratory symptom and
have returned from countries with confirmed COVID-19 cases in the
last 14 days (after 14 March, travel history was not necessary)

Sample size: n =464 (98 cases)
Inclusion criteria: consecutive patients attending the screening clinic

Exclusion criteria: health-care professionals, < 18 years old, asympto-
matic patients

Patient characteristics and setting

Facility cases: patients with suspected COVID-19 with 1 positive RT-
PCR
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Zavascki 2020 (continued)

Facility controls: patients with suspected COVID-19 with = 1 negative
RT-PCR

Country: Brazil
Dates: 28 January 2020-13 April 2020
Symptoms and severity: mild to moderate severity

Demographics: mean age: cases: 59.1 years, controls: 45.4 years % =
60 years: cases: 55.1%, controls: 21.0% gender: % female cases: 37.8%,
controls: 57.1%

Exposure history: not specified

Index tests « Fever
« Cough
« Sorethroat
» Dyspnea
« Coryza
« Nasal congestion
« Fatigue
« Myalgia
« Headache
« Diarrhoea
« Nausea

Target condition and reference standard(s) « TC:SARS-CoV-2 infection
« RS:PCR for SARS-CoV-2 (sample not specified)

Flow and timing RS and index test both on the day of presentation

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled? Yes

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? No

Did the study avoid inappropriate inclusions? Yes

Could the selection of patients have introduced bias? High risk

Are there concerns that the included patients and set- Low concern

ting do not match the review question?

DOMAIN 2: Index Test (All tests)
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Zavascki 2020 (continued)

Were the index test results interpreted without knowledge  Yes

of the results of the reference standard?

If a threshold was used, was it pre-specified? Unclear

Could the conduct or interpretation of the index test High risk

have introduced bias?

Are there concerns that the index test, its conduct, or in- Low concern

terpretation differ from the review question?

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the tar-  Yes

get condition?

Were the reference standard results interpreted without Unclear

knowledge of the results of the index tests?

Could the reference standard, its conduct, or its inter- Low risk

pretation have introduced bias?

Are there concerns that the target condition as defined Low concern

by the reference standard does not match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and Yes

reference standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Low risk

Zayet 2020a

Study characteristics

Patient Sampling Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 disease); to com-
pare the clinical features of COVID-19 and influenza
Design: case-control study (COVID cases vs influenza cases)
Recruitment: all adult patients (> 18 years) with confirmed COVID- 19 or con-
firmed influenza A/B who consulted or were hospitalised in the hospital
Sample size: n =124 (70 cases)
Inclusion criteria: all adult patients with symptoms (suspicion of SARS-CoV-2 or
Influenza) with either confirmed SARS-CoV-2 infection or confirmed influenza A/
B infection 'suspicion' not defined
Exclusion criteria: pregnant women, children (< 18 years) and patients with de-
mentia (unable to report functional symptoms) + not specified but following
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from inclusion criteria: patients testing negative for both SARS-CoV-2 and in-
fluenza A/B

Patient characteristics and setting

Facility cases: patients with suspected COVID-19 with a positive RT-PCR for
SARS-CoV-2

Facility controls: patients with suspected COVID-19 with a positive RT-PCR for
influenza A/B

Country: France
Dates: 26 February 2020-14 March 2020

Symptoms and severity: mild to moderate severity, 33 patients (47%) were
hospitalised for a mean duration of 7 days (+6). During hospitalisation, 23 pa-
tients (33%) required oxygen therapy and 11 patients (16%) were admitted to
ICU for acute respiratory failure and needed artificial ventilation for 8 days (+ 7)

Demographics: mean age: cases: 56.7 years, controls: 61.3 years. Gender: % fe-
male cases: 58.6%, controls: 68.5%

Exposure history: not specified (31.4% of cases were HCWs versus 5.6% of con-
trols)

Index tests

» Fever

« Fatigue

« Myalgia

« Arthralgia

« Headache

« Cough

o Sputum production
» Sneezing

o Chest pain

« Haemoptysis

« Dyspnoea

o Tinnitus

« Sorethroat

« Hearing loss

« Dysgeusia

« Anosmia

« Rhinorrhea

« Nasal obstruction
« Epistaxis

« Conjunctival hyperemia
« Tearing

* Dryeyes
 Blurred vision

» Nausea

« Vomiting

« Diarrhoea

« Abdominal pain

Target condition and reference standard(s)

« TC: SARS-CoV-2 infection

« RS: PCR for SARS-CoV-2 (nasopharyngeal swabs, sputum, bronchial aspirates
or bronchoalveolar lavage fluids)

Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 (Review)

Copyright © 2021 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.

143



: Cochrane Trusted evidence.
= L. b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Zayet 2020a (Continued)

Flow and timing Not specified

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients No
enrolled?

Was a case-control design avoided? No

Did the study avoid inappropriate exclusions? No

Did the study avoid inappropriate inclusions? Yes

Could the selection of patients have introduced High risk
bias?

Are there concerns that the included patients High
and setting do not match the review question?

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without Unclear

knowledge of the results of the reference stan-

dard?

If a threshold was used, was it pre-specified? Unclear

Could the conduct or interpretation of the in- High risk

dex test have introduced bias?

Are there concerns that the index test, its con- Low concern
duct, or interpretation differ from the review
question?

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly clas-  Yes
sify the target condition?

Were the reference standard results interpret- Unclear
ed without knowledge of the results of the index
tests?

Could the reference standard, its conduct, or Low risk
its interpretation have introduced bias?

Are there concerns that the target condition Low concern
as defined by the reference standard does not
match the question?
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Zayet 2020a (Continued)

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index Unclear
test and reference standard?

Did all patients receive the same reference stan- Yes
dard?

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Unclear risk

Zayet 2020b

Study characteristics

Patient Sampling Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 dis-
ease); to compare the symptoms of patients with positive and neg-
ative SARS-CoV-2 RT-PCR results and to determine the sensitivity,
specificity, positive predictive value and negative predictive value
for each of these symptoms in regard to SARS-CoV-2 RT-PCR

Design: retrospective cohort study

Recruitment: all adult patients (= 18 years) who presented for pos-
sible COVID-19 at the outpatient department

Sample size: n =217 (95 cases)

Inclusion criteria: all adult patients (= 18 years) who presented for
possible COVID-19 at the outpatient department

Exclusion criteria: pregnant women, children (< 18 years) and pa-
tients with dementia (unable to report functional symptoms)

Patient characteristics and setting Facility cases: patients with suspected COVID-19 with a positive
RT-PCR

Facility controls: patients with suspected COVID-19 with a negative
RT-PCR

Country: France
Dates: 30 March 2020-03 April 2020
Symptoms and severity: mild to moderate severity

Demographics: mean age: cases: 39.8 years, controls: 39.6 years.
Gender: % female cases: 83.2%, controls: 86.9%

Exposure history: not specified (mostly HCWs)

Index tests o Fever
« Myalgia/arthralgia
« Headache
« Cough
« Dyspnoea
« Dysgeusia
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Zayet 2020b (Continued)

¢ Anosmia
« Rhinorrhea
* Gl symptoms

Target condition and reference standard(s)

o TC: SARS-CoV-2 infection
« RS: PCR for SARS-CoV-2 (nasopharyngeal swabs)

Flow and timing Not specified
Comparative
Notes
Methodological quality
Item Authors' judgement  Risk of bias Applicability con-
cerns
DOMAIN 1: Patient Selection
Was a consecutive or random sample of patients enrolled? Yes
Was a case-control design avoided? Yes
Did the study avoid inappropriate exclusions? Unclear
Did the study avoid inappropriate inclusions? Yes
Could the selection of patients have introduced bias? Unclear risk
Are there concerns that the included patients and setting Low concern
do not match the review question?
DOMAIN 2: Index Test (All tests)
Were the index test results interpreted without knowledge of Unclear
the results of the reference standard?
If a threshold was used, was it pre-specified? Unclear
Could the conduct or interpretation of the index test have High risk
introduced bias?
Are there concerns that the index test, its conduct, or in- Low concern
terpretation differ from the review question?
DOMAIN 3: Reference Standard
Is the reference standards likely to correctly classify the target  Yes
condition?
Were the reference standard results interpreted without Unclear
knowledge of the results of the index tests?
Could the reference standard, its conduct, or its interpre- Low risk
tation have introduced bias?
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Zayet 2020b (Continued)

Are there concerns that the target condition as defined by Low concern
the reference standard does not match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and ref- ~ Unclear
erence standard?

Did all patients receive the same reference standard? Yes
Were all patients included in the analysis? Yes
Could the patient flow have introduced bias? Unclear risk
Zhao 2020
Study characteristics
Patient Sampling Purpose: to compare and assess the clinical features of COVID-19 pneu-

monia with features in non-COVID-19 pneumonia patients
Design: diagnostic case control, retrospective study

Recruitment: patients with similar duration between symptom onset to
admission were selected as controls

Sample size: n =34 (n=15)

Inclusion criteria: admitted pneumonia cases with a history of travel to
Hubei or exposure to a PCR SARS-CoV-2-confirmed-positive patient

Exclusion criteria: not specified

Patient characteristics and setting Facility cases: single sputum or throat swab test RT-PCR-positive pneu-
monia

Facility controls: for non-COVID-19 confirmation: 3 consecutive negative
throat swabs or sputum sampling every other day during first 7 days of
admission

Country: China, Anhui
Dates: 23 January 2020-5 February 2020
Symptoms and severity:

o fever

« cough

« sore throat

« headache

. fatigue

« diarrhoea

« chesttightness

« abnormal lung auscultation

Demographics: mean age (cases/controls): 48 (IQR 27~56)/35 (IQR
27~46) in COVID-19 and non-COVID-19 patients, respectively; F/M (cas-
es/controls): 8 (42.11%)
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Zhao 2020 (continued)

Exposure history: all patients had a history of exposure to confirmed
cases of 2019-nCoV or travel to Hubei before illness. Investigators inter-
viewed each patient and their relatives, where necessary, to determine
exposure or close contact histories during the 2 weeks before the illness
onset

Index tests

Fever

Cough

Sore throat

Headache

Fatigue

Diarrhoea

Chest tightness

Abnormal lung auscultation

Target condition and reference standard(s)

TC: COVID-19 pneumonia

RS: real-time RT-PCR (unknown assay) (sample: throat swabs or/and
sputa)

Flow and timing

Time interval not specified

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability con-
cerns
DOMAIN 1: Patient Selection
Was a consecutive or random sample of patients en- No
rolled?
Was a case-control design avoided? No
Did the study avoid inappropriate exclusions? Unclear
Did the study avoid inappropriate inclusions? Yes
Could the selection of patients have introduced bias? High risk
Are there concerns that the included patients and set- High
ting do not match the review question?
DOMAIN 2: Index Test (All tests)
Were the index test results interpreted without knowl- Yes
edge of the results of the reference standard?
If a threshold was used, was it pre-specified? No
Could the conduct or interpretation of the index test High risk
have introduced bias?
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Zhao 2020 (continued)

Are there concerns that the index test, its conduct, or Low concern

interpretation differ from the review question?

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the Yes

target condition?

Were the reference standard results interpreted without  Yes

knowledge of the results of the index tests?

Could the reference standard, its conduct, or its inter- Unclear risk

pretation have introduced bias?

Are there concerns that the target condition as de-
fined by the reference standard does not match the

question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test Unclear
and reference standard?

Did all patients receive the same reference standard? Yes
Were all patients included in the analysis? Yes

Could the patient flow have introduced bias?

Unclear risk

Zhu 2020

Study characteristics

Patient Sampling

Purpose: description of initial clinical features in patients with suspected and
confirmed SARS-CoV-2 infection

Design: cross-sectional, retrospective study

Recruitment: all patients with suspected COVID-19 who presented to the ED
of the First Affiliated Hospital of USTC and the Infectious Hospital of the First
Affiliated Hospital of USTC for the first time

Sample size: n =116 (32 cases)
Inclusion criteria:

« patients defined as suspected SARS-CoV-2 infection based on guidelines for
the diagnosis and treatment of pneumonia caused by novel coronavirus in-
fection (trial version IlI)

« presentation to, clinical observation and quarantine in our ED
« nucleic acid amplification test performed in the ED

Exclusion criteria: transfer from another hospital or previous visit to our hos-
pital and previous diagnosis of COVID-19

Patient characteristics and setting

Facility cases: positive nucleic acid amplification test on admission or 24 h
later
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Zhu 2020 (continued)

Facility controls: SARS-CoV-2 PCR test negative
Country: China, Anhui
Dates: 24 January 2020-20 February 2020

Symptoms and severity: all suspected COVID-19 patients included; days since
onset of symptoms median 5 (IQR 2-7)

Demographics: median age: all: 40 years (IQR 27-53), cases: 46 years (IQR
35-52), controls: 35 years (IQR 27-53); gender distribution M%/F%: all 46/54,
cases 47/53, controls 46/54

Exposure history: no specific exposure history common to all patients with
suspected disease: 8 (25%) diagnosed patients had visited Wuhan in the previ-
ous 2 weeks and 12 (38%) had been exposed to patients with infection in the
previous 2 weeks

Index tests

« Fever

« Cough

« Myalgia or fatigue

« Experctoration

o Chest stuffiness (congestion)
« Haemoptysis

« Headache

« Diarrhoea

Target condition and reference standard(s)

« TC: SARS-CoV-2 infection

« RS: nucleic acid amplification test not further specified (twice in case nega-
tives) (samples: swabs, origin not specified)

Flow and timing

Index tests and RS both taken on admission or after 24 h

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns
DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients Yes

enrolled?

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Yes

Did the study avoid inappropriate inclusions? Yes

Could the selection of patients have introduced Low risk

bias?

Are there concerns that the included patients
and setting do not match the review question?

Low concern
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Zhu 2020 (continued)
DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without
knowledge of the results of the reference standard?

Yes

If a threshold was used, was it pre-specified?

No

Could the conduct or interpretation of the index
test have introduced bias?

High risk

Are there concerns that the index test, its con-
duct, or interpretation differ from the review
question?

Low concern

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classi-
fy the target condition?

Yes

Were the reference standard results interpreted
without knowledge of the results of the index tests?

Unclear

Could the reference standard, its conduct, or its
interpretation have introduced bias?

Unclear risk

Are there concerns that the target condition
as defined by the reference standard does not
match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index
test and reference standard?

Yes

Did all patients receive the same reference stan-
dard?

Yes

Were all patients included in the analysis?

Yes

Could the patient flow have introduced bias?

Unclear risk

Zimmerman 2020

Study characteristics

Patient Sampling

Purpose: diagnosis of SARS-CoV-2 infection (mild COVID-19 dis-
ease); to develop a data-driven set of clinical indicators for COV-
ID-19 that would help to identify outpatient symptoms and those
who most benefit from limited testing availability

Design: not specified
Recruitment: not specified
Sample size: n =736 (55 cases)

Inclusion criteria: not specified
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Zimmerman 2020 (Continued)

Exclusion criteria: not specified

Patient characteristics and setting Facility cases: adult patients testing positive for SARS-CoV-2 in-
fection

Facility controls: adult patients testing negative for SARS-CoV-2
infection

Country: Pennsylvania, USA

Dates: 29 March 2020-26 April 2020

Symptoms and severity: mild to moderate severity
Demographics: not specified

Exposure history: contact with COVID-19 case: cases: 70%, con-
trols: 21%

Index tests « Fever
« Chills
« Cough
« Sore throat
« Shortness of breath
« Muscle aches
« Abdominal pain
+ Nausea/vomiting
« Diarrhoea
« Headache
+ Decrease or loss of taste or smell

Target condition and reference standard(s) « TC:SARS-CoV-2 infection
« RS: PCR for SARS-CoV-2 (specimen not specified)

Flow and timing Not specified

Comparative

Notes

Methodological quality

Item Authors' judge- Risk of bias Applicability con-
ment cerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample of patients enrolled? Unclear
Was a case-control design avoided? Yes
Did the study avoid inappropriate exclusions? Unclear
Did the study avoid inappropriate inclusions? Unclear
Could the selection of patients have introduced bias? Unclear risk
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Zimmerman 2020 (Continued)

Are there concerns that the included patients and setting do
not match the review question?

Unclear

DOMAIN 2: Index Test (All tests)

Were the index test results interpreted without knowledge of Yes

the results of the reference standard?

If a threshold was used, was it pre-specified? Unclear

Could the conduct or interpretation of the index test have High risk
introduced bias?

Are there concerns that the index test, its conduct, or inter- Low concern
pretation differ from the review question?

DOMAIN 3: Reference Standard

Is the reference standards likely to correctly classify the target Yes

condition?

Were the reference standard results interpreted without knowl-  Unclear

edge of the results of the index tests?

Could the reference standard, its conduct, or its interpreta- Low risk
tion have introduced bias?

Are there concerns that the target condition as defined by Low concern
the reference standard does not match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval between index test and refer-  Unclear

ence standard?

Did all patients receive the same reference standard? Yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? Unclear risk

BP: blood pressure; COPD: constructive obstructive pulmonary disease; COVID-19: coronavirus disease 2019; CT: computed tomography;
ED: emergency department; F: female; FiO5: fraction of inspired oxygen; Gl: gastrointestinal; GP: general practitioner; HCW: healthcare

workers; ICU: intensive care unit; IgM: immunoglobulin M;IQR: interquartile range; M: male; NCP: novel coronavirus pneumonia; OTD:
olfactory and taste disorder; PaO,: partial pressure of oxygen; RS: reference standard; RT-PCR: reverse transcription polymerase chain
reaction; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; SD: standard deviation;Sp0,: oxygen saturation; TC: target
condition; WBC: blood white blood cell; WHO: World Health Organization; 2019-nCoV: 2019 novel coronavirus

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Guan 2020 SARS-CoV-2-positive cases only
Soares 2020 No data
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Study Reason for exclusion

Song 2020b SARS-CoV-2-positive cases only
Wang 2020 No data
DATA

Presented below are all the data for all of the tests entered into the review.

Table Tests. Data tables by test

Test No. of studies No. of participants
1 Fever 27 17948
2 Cough 25 15459
3 Dyspnoea 24 14913
4 Sore throat 20 15876
5 Diarrhoea 20 13016
6 Headache 18 13173
7 Myalgia 13 8105
8 Fatigue 12 5553
9 Sputum production 11 5260
10 Anosmia 11 9552
11 Nausea or vomiting 8 5381
12 Ageusia 6 7393
13 Anosmia or ageusia 6 8142
14 Chest tightness 6 6057
15 Chills 6 4151
16 Nasal congestion 6 5256
17 Abdominal pain 5 2241
18 Rhinorrhea 5 2252
19 Myalgia or arthralgia 5 556
20 Nasal symptoms 5 2405
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Test No. of studies No. of participants
21 Nausea 4 2050
22 Haemoptysis 4 1986
23 Gastrointestinal symptoms (not specified) 4 4331
24 Dry cough 3 1752
25 Vomiting 3 1586
26 Skin lesions 3 1500
27 Anosmia and ageusia 2 2640
28 Anosmia or dysgeusia 2 457
29 Anorexia 2 1270
30 Coryza 2 3399
31 Wheeze 2 866
32 Myalgia or fatigue 2 1427
33 Fever (subjective) 2 3251
34 High fever (>=38.5°C) 2 3939
35 Altered mentation 2 707
36 Weakness or fatigue 2 580
37 Tachycardia 2 3689
38 Loss of appetite 2 1965
39 Hypoxia 1 2929
41 Respiratory symptoms (not specified)) 1 788
42 Rhinitis or pharyngitis 1 391
43 Sinusitis 1 2935
44 |solated fever 1 598
45 Low body temperature 1 3384
46 Shivers 1 132
47 Arthralgia 1 37
48 Systemic soreness (malaise/myalgia/arthralgia) 1 2935
49 Abdominal distension 1 936
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Test No. of studies No. of participants
50 Low systolic blood pressure 1 3341
51 High systolic blood pressure 1 3341
52 Palpitations 1 132
53 Tachypnea 1 316
54 Lethargy 1 773
55 Hyposmia 1 717
56 Dysgeusia 1 217
57 Anosmia and dysgeusia 1 217
58 Rash 1 475
59 Isolated headache 1 598
60 Diarrhea and nausea 1 598
61 Dizziness or syncope 1 391
62 Earache 1 475
63 Enlargement of lymph nodes 1 475
64 Stomachache 1 475
65 Arthralgia 1 475
66 Unconsciousness 1 475
67 Aversion to cold 1 936
68 Xerostomia 1 936
69 Hypersomnia 1 936
70 Sneezing 1 1004
71 Change to chronic cough 1 240
72 Dizziness 1 936
73 Positive auscultation findings 1 788
74 Pulmonary auscultation: crackling bilateral 1 391
75 Pulmonary auscultation: crackling unilateral 1 391
76 Conjunctivitis 1 37
77 Myalgia and asthenia and fever 1 598
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Test No. of studies No. of participants
78 Fever and cough 1 536
79 Fever and cough and sore throat 1 536
80 Fever and cough and dyspnea 1 536
81 Cough and fever and sputum production 1 598
82 Cough and fever and sputum production and dyspnea 1 598
83 Sore throat and nasal congestion and sneezing and mild fever 1 598
84 Dyspnea and cough and fever and low oxygen saturation 1 598
85 Cough (non-cross-sectional study) 7 1097
86 Sore throat (non-cross-sectional study) 6 952
87 Positive auscultation findings (non-cross-sectional study) 3 375
88 Rhinorrhoea (non-cross-sectional study) 5 917
89 Dyspnoea (non-cross-sectional study) 4 781
90 Ageusia (non-cross-sectional study) 1 262
91 Chest tightness (non-cross-sectional study) 3 426
92 Fever (non-cross-sectional study) 6 961
93 Fatigue (non-cross-sectional study) 5 683
94 Myalgia or arthralgia (non-cross-sectional study) 1 262
95 Headache (non-cross-sectional study) 5 815
96 Diarrhoea (non-cross-sectional study) 6 1331
97 Nausea/vomiting (non-cross-sectional study) 1 516
98 Red eyes (non-cross-sectional study) 1 268
99 Gastrointestinal symptoms, not specified (non-cross-sectional study) 1 516
100 Asthenia (non-cross-sectional study) 1 268
101 Fever (subjective, non-cross-sectional study)) 3 392
102 Arthralgia (non-cross-sectional study) 2 392
103 Sneezing (non-cross-sectional study) 2 392
104 Rash (non-cross-sectional study) 1 268
105 Loss of temp. sens. in face (non-cross-sectional study) 1 268
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Test No. of studies No. of participants
106 Vertigo or dizziness (non-cross-sectional study) 1 268
107 Blurred vision (non-cross-sectional study) 2 392
108 Nasal congestion (non-cross-sectional study) 5 917
109 Dysgeusia (non-cross-sectional study) 2 392
110 Anosmia (non-cross-sectional study) 4 781
111 Loss of appetite (non-cross-sectional study) 1 268
112 Myalgia (non-cross-sectional study) 2 392
113 Anosmia or dysgeusia (non-cross-sectional study) 1 268
114 Sputum production (non-cross-sectional study) 2 392
115 Chills (non-cross-sectional study) 1 268
116 Nausea (non-cross-sectional study) 3 654
117 Vomiting (non-cross-sectional study) 2 392
119 Abdominal pain (non-cross-sectional study) 2 251
120 Conjunctival hyperemia (non-cross-sectional study) 1 124
121 Diffuse headache (non-cross-sectional study) 1 124
122 Frontal headache (non-cross-sectional study) 1 124
123 Epistaxis (non-cross-sectional study) 1 124
124 Dry eyes (non-cross-sectional study) 1 124
125 Haemoptysis (non-cross-sectional study) 1 124
126 Hearing loss (non-cross-sectional study) 1 124
127 Pulmonary auscultation: crackling bilateral (non-cross-sectional study) 1 124
128 Pulmonary auscultation: crackling unilateral (non-cross-sectional study) 1 124
129 Pulmonary auscultation: rhonchi (non-cross-sectional study) 1 124
130 Pulmonary auscultation: sibilant (non-cross-sectional study) 1 124
131 Tachypnea (non-cross-sectional study) 1 124
132 Tinnitus (non-cross-sectional study) 1 124
133 Tearing (non-cross-sectional study) 1 124
134 Dysgeusia or ageusia (non-cross-sectional study) 1 127
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Test No. of studies No. of participants

135 Hyposmia (non-cross-sectional study) 1 127

Test 1. Fever

Fever

Study TP  FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% Cl}

Ahmed 2020 103 1229 33 678 0.76 [0.88, 0.83] 0.38 [0.33, 0.38] = u

A 2020 lg 17 q 1g 0.80 [0.28, 0.84] 0,48 [0.31, 0.658] —— ——

Brotons 2020 120 86 124 304 0,49 [0.43, 0.58] 0.78 [0.74, 0.82] - =

Cheng 2020 g 17 3 3 0.73 [0.35, 0.94] 0.23 [0.08, 0.45] — & —

Clemency 2020 143 323 82 413 .84 [0.57, 0.70] 0.36 [0.52, 0.60] - =

Feng 2020 4] g7 1 28 0,86 [0.42, 1.00] 0,30 [0.22, 0.39] — ——

Huang 2020 218 g8 120 41 0,64 [0.38, 0.69] 0,29 [0.22, 0.38] & —

Just 2020 2] 24 18 223 0.33 [0.17, 0.54] 0.73 [0.67, 0.78] — &+

Liang 2020 15 =13 3 11 0,85 [0.64, 0.87] 0,16 [0.08, 0.27] —— &

Mao 2020 138 884 285 132 0,85 [0.78, 0.89] 0.16 [0.14, 0.19] -+ L]

O'Reilly 2020 4 84 7 135 0,36 [0.11, 0.69] 0.39 [0.52, 0.63] — -

FPeng 2020 10 54 1 21 0,91 [0.39, 1.00] 0,28 [0.18, 0.40] — ——

Peyrony 2020 175 g3 48 g3 0,78 [0.72, 0.83] 0,50 [0.42, 0.58] - &

Pizapia 2020 18 20 1 0 0,84 [0.71, 1.00] 0.00 [0.00, 0.17] — &

Rentsch 2020 120 169 431 2684 0.22 [0.18, 0.25] 0.94 [0.93, 0.95] = u

Shah 2020 15 g9 18 214 0,45 [0.28, 0.64] 0.76 [0.70, 0.81] —a— =

Song 2020a 83 B44 5 378 0,83 [0.8g, 0.88] 0.31 [0.28, 0.33] - a

Tolia 2020 2 25 27 227 0,07 [0.01, 0.23] 0.80 [0.86, 0.93] =— =

Tordjman 2020 153 32 4 18 0.592 [0.81, 0.98] 0.38 [0.23, 0.51] —= ——

Trubiang 2020 58 1083 52 1784 0,52 [0.42, 0.62] 0,862 [0.61, 0.64] — L]

Wiel 2020 481 225 137 83 0.78 [0.75, 0.B1] 0,27 [0.22, 0.32] - -

Xie 2020 19 68 2 15 0.890 [0.70, 0.99] 0.19 [0.11, 0.29] — —

Yombi 2020 108 111 &8 230 0,82 [0.535, 0.69] 0.89 [0.64, 0.74] - =

Zavascki 2020 Jg 0 lgz2 22 204 0.78 [0.68, 0.85] 0.36 [0.50, 0.61] — =

Zayet 2020b 70 g0 25 42 0.74 [0.84, 0.82] 0.34 [0.26, 0.44] — ——

Zhu 2020 27 57 3 27 0.84 [0.67, 0.93] 0.32 [0.22, 0.43] — ——

Zimmerman 2020 47 483 g 218 0,85 [0.73, 0.84] g3iz@o2e 03 ., 40— =
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Test 2. Cough

Cough

Study TP  FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}

Ahmed 2020 121 1687 15 210 0.89 [0.82, 0.94] 011 [0.10, 0.13] = u

Aj 2020 11 19 g 14 0.55 [0.32, 0.77] 0,42 [0.25, 0.81] —a— ——

Brotons 2020 128 208 1lls 182 0.32 [0.45, 0,.59] 0.47 [0.42, 0.52] - =

Cheng 2020 7 18 4 3 0.64 [0.31, 0.89] 0.14 [0.03, 0.35] —— ——

Feng 2020 a2 60 2 B89 0.71 [0.29, 0.96] 0,52 [0.43, 0.61] — & ——

Just 2020 19 214 g8 83 0.70 [0.50, 0.86] 0,30 [0.25, 0.36] —— -

Lisng 2020 =] 53 12 14 0.43 [0.22, 0.66] 0,21 [0.12, 0.23] —— ——

Mao 2020 116 506 72 310 0.62 [0.94, 0.69] 0,38 [0.35, 0.41] - L

O'Reilly 2020 6 102 3 127 0.535 [0.23, 0.83] 0.55 [0.48, 0.62] — -

Peng 2020 51 153 5 29 0.55 [0.23, 0.83] 0,36 [0.28, 0.51] — ——

FPeyrory 2020 158 8l &7 85 0.70 [0.64, 0.748] 0.51 [0.43, 0.59] = -

Pisapia 2020 12 16 3 4 0.71 [0.44, 0.90] 0,20 [0.08, 0.44] —— ——

Salmon 2020 568 §5% 251 316 0.70 [0.67, 0.73] 0,32 [0.29, 0.35] = u

Shah 2020 28 208 3 73 0.85 [0.68, 0.93] 0,27 [0.21, 0.32] — =

Song 2020a 535 562 356 658 0.60 [0.50, 0.71] 0.54 [0.51, 0.57] —— L

Sun 2020 a5 528 18 206 0.67 [0.53, 0.79] 0,28 [0.25, 0.21] —— =

Tordjman 2020 43 Cl=] 711 0.86 [0.73, 0.94] 0,22 [0.12, 0.386] —- ——

Trubiano 2020 a6 1958 22 871 0.80 [0.71, 0.87] 0,31 [0.28, 0.33] — u

Wei 2020 ag 63 530 243 0.16 [0.13, 0.19] 0,78 [0.74, 0.83] L =

Xie 2020 11 35 10 28 0,32 [0.30, 0.74] 0,35 [0.24, 0.48] — ——

Yombi 2020 136 226 39 132 0.78 [0.71, 0.84] 0,37 [0.32, 0.42] - -

Zavascki 2020 g8 244 320 122 0.69 [0.59, 0.78] 0,33 [0.29, 0.28] — -

Zayet 2020b 75 8 20 26 0.79 [0.68, 0.87] 0,21 [0.14, 0.30] — -

Zhu 2020 21 52 11 32 0.66 [0.47, 0.81] 0,38 [0.28, 0.49] —— ——

Zimmerman 2020 47 982 2 B9 0.85 [0.73, 0.94] 013 [C.11, 0.1a] | | . L . . . .
00204060081 0020406081

Test 3. Dyspnoea

Dyspnoea

Study TP FP FN TN Sensitivity {95% ClI} Specificity {95% CI} Sensitivity {95% CIiSpecificity {95% CI}

Ahmed 2020 68 123% 68 &g8 0.50 [0.41, 0.59] 0.35 [0.33, 0.37] —— u

Brotons 2020 72 ag 172 282 0,30 [0.24, 0,.38] 0.73 [0.70, 0.79] - =

Cheng 2020 1 4 10 18 0.08 [0.00, 0.41] 0.82 [0.60, 0.95] #&—— —a—

Clemency 2020 83 318 14z 418 0,37 [0.321, 0.44] 0.57 [0.53, 0.60] - =

Feng 2020 0 18 7107 0.00 [0.00, 0.41] 0.86 [0.78, 0.91] =— -

Huang 2020 33 12 303 127 0.10 [0.07, 0.14] 0.81 [0.85, 0.93] = =

Just 2020 4 56 23 251 0.15 [0.04, 0.24] 0.82 [0.77, 0.86] —=— =

Liang 2020 1 11 20 56 0,05 [0.00, 0.24] 0.84 [0.73, 0,92 #— —-

Map 2020 12 31 176 783 0.06 (0,03, 0.11] 0.84 [0,92, 0,93] = u

O'Reilly 2020 a 114 3 115 0.73 [0.39, 0.84] 0.50 [0.44, 0.57] — -

Feng 2020 0 10 11 B85 0.00 [0.00, 0.28] 0.87 [0.77, 0.93] #— —

Peyrony 2020 131 66 94 100 0.58 [0.51, 0.65] 0.60 [0.52, 0.68] - —-

Pizapia 2020 7 4 10 16 0.41 (0,18, 0.67] 0.80 [0.58, 0.94] — —a—

Shah 2020 23 171 10 112 0.70 [0.51, 0.84] 0.40 [0.24, 0.486] —a— -

Song 2020a 23 111 6B 1109 0,25 [0.17, 0.35] 0.81 [0.89, 0.92] —— L]

Sun 2020 7 a3 47 B4l 0,13 [0.03, 0.23] 0.87 [0.85, 0.,90] = L

Tordjman 2020 s 31 15 18 0.70 [0.553, 0.82] 0.38 [0.25, 0.53] —— ——

Trubiano 2020 28 Bg2 V9 1959 0,27 [0.19, 0.26] 0.69 [0.68, 0.71] — L]

Wei 2020 5] 2 622 306 0.01 [0.00, 0.02] 0.69 [0.98, 1.00] = L]

Yombi 2020 65 122 110 239 0,37 [0.30, 0.43] 0.86 [0.61, 0.71] —a- -

Zavascki 2020 41 a4 57 282 0,42 [0.32, 0.52] 0.77 [0.72, 0.81] —— =

Zayet 2020b 40 50 55 72 0,42 [0.32, 0.53] 0.58 [0.50, 0.68] —— —

Zhu 2020 3 2 28 a2 0,08 [0.02, 0.25] 0.68 [0.92, 1.00] -=— -

Zimmerman 2020 20 448 25 232 0.53 [0.39, 0.66] 0.34[@0=1,0328 , , -—®w-— =
0020406081 0020406081
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Test 4. Sore throat

Sore throat

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI}
Ahmed 2020 41 582 83 1315 0.30 [0.23, 0.29] 0.69 [0.67, 0.71] - u
Erotons 2020 51 108 1%3 282 0,21 [0.16, 0.27] 0.72 [0.68, 0.77] i =
Cheng 2020 1 5 10 17 0,09 [0,00, 0.41] 0.77 [0.55, 0.92] &—— —a—
Clemency 2020 83 344 142 382 0,37 [0.31, 0.44] 0.33 [0.30, 0.57] - =

Feng 2020 3 53 2 72 0.71 [0.25, 0.96] 0.38 [0.48, 0.66] — & —
Huang 2020 54 16 282 123 016 [0.12, 0.20] 0.88 [0.82, 0.93] L =
Just 2020 5 120 22 187 0,19 [0.,06, 0.38] 0.61 [0.55, 0.66] —@— -
Liang 2020 2 15 18 32 0,10 [0.01, 0.20] 0.78 [0.66, 0.87] =— —
Mao 2020 36 140 152 678 0,19 [0.14, 0.26] 0.83 [0.80, 0.85] - L]
O'Reilly 2020 2 49 8 180 0,18 [0.02, 0.52] 0.79 [0.73, 0.84] —@—— -
Feng 2020 1 24 10 3l 0,09 [0.00, 0.41] 0.68 [0.56, 0.78] ®—— ——
Salmon 2020 340 498 508 477 0.40 [0.37, 0.43] 0.49 [0.46, 0.52] L =

Shah 2020 8 73 24 210 0,27 [0.13, 0.46] 0.74 [0.69, 0.79] —— -
Song 2020a 5 250 86 9§70 0,05 [0,02, 0.12] 0.80 [0.77, 0.82] = L]
Sun 2020 18 332 36 402 0,33 [0.21, 0.47] 0.353 [0.51, 0.58] —— =
Trubiano 2020 55 1883 53 844 0.51 [0.41, 0.81] 0.30 [0.28, 0.32] —— u

Wiei 2020 1 3 627 305 0,00 [0.00, 0.01] 0,88 [0.97, 1.00] m L]
Yombi 2020 81 197 84 164 0,52 [0.44, 0.60] 0.45 [0.40, 0.51] — -
Zavascki 2020 19 149 78 217 0.19 [0.12, 0.29] 0.29 [0.54, 0.64] - =
Zimmerman 2020 21 448 34 232 0,38 [0.25, 0.52] 0.34 [0.31, 0.38] —— =

0020406051 00204060151

Test 5. Diarrhoea

Diarrhoea
Study TP FP FM TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity (95% CISpecificity {95% CI}
Ahmed 2020 16 188 120 1719 0,12 [0.07, 0.18] 0.80 [0.89, 0.91] =& u
Al 2020 3 4 17 29 0.15 [0.03, 0.38] 0.88 [0.72, 0.97] —&— —
Brotons 2020 87 108 157 282 0.36 [0.30, 0.42] 0.72 [0.68, 0.77] &+ =
Cheng 2020 1 3 10 14 0.08 [0.00, 0.41] 0.86 [0.85, 0.67] #—— ——
Clemency 2020 57 182 183 5344 0.25 [0.20, 0.32] 0.74 [0.71, 0.77] &+ L
Feng 2020 o 12 7113 0,00 [0.00, 0.41] 0.50 [0.84, 0.65] =B=—— -
Huang 2020 158 4 317 133 0,08 [0.03, 0.08] 0.87 [0.63, 0.69] = a
Just 2020 1 23 26 284 0,04 [0.00, 0.18] 0.53 [0.8%, 0.65] &— a
Liang 2020 3 3 18 62 0,14 [0.03, 0.38] 0.53 [0.83, 0.88] —&— —&
tMag 2020 5 37 182 7F7F8 0,03 [0.01, 0.07] 0,85 [0.54, 0.67] = L]
O'Reilly 2020 7 18 4 211 0,64 [0,31, 0.88] 0,82 [0.88, 0.85] — =
Shah 2020 & 45 24 238 0,27 0,13, 0.48] 0.84 [0.78, 0.88] —— =
Song 2020a 4 35 87 1lls5 0,04 [0.01, 0.11] 0.85 [0.84, 0.67] & L]
Tordjman 2020 12 [FIc]:] 44 0,24 (0,13, 0.38] 0.88 [0.7g, 0.85] —— —
Trubiano 2020 26 457 82 2370 0,24 [0.1g, 0.33] 0.84 [0.82, 0.85] — L]
wei 2020 12 & 6l 302 0,02 [0.01, 0.03] 0.58 [0.6G, 0.00] = L]
¥ie 2020 1 a8 20 78 0,05 [0.00, 0.24] 0.80 [0.82, 0.05] #— —&
Zavascki 2020 8 25 8% 341 0,08 [0.04, 0.17] 0.53 [0.80, 0.05] W a1
Zhu 2020 1 1 3 a3 0,03 [0.00, 0.18] 0,89 [0.594, 1.00] = -
Zimmerman 2020 28 258 26 422 0,53 [0.38, 0.68] 0.2 [0.58, 068] | —W— L . |
0020406081 0020406081
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Test 6. Headache

Headache
Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Ahmed 2020 50 462 86 1445 0.37 [0.28, 0.45] 0.76 [0.74, 0.78] - u
Aj 2020 3 1 17 a2 0.15 [0.03, 0.28] 0.97 [0.84, 1.00] —@— —a
Brotons 2020 ag 170 1l4e 220 0,40 [0.34, 0.47] 0.56 [0.31, 0.61] - -+
Feng 2020 5 23 2 102 0.71 [0.28, 0.96] 0.82 [0.74, 0.88] — —=
Huang 2020 a8 12 297 127 0.12 [0.08, 0.16] 0,91 [0.85, 0.85] = =
Just 2020 3 47 24 280 0.11 [D.02, 0.28] 0.85 [0.80, 0.89] —&— =
Lisng 2020 g 15 13 52 0.38 [0.18, 0.62] 0.78 [0.68, 0.87] —— ——
Mao 2020 23 g6l 182 755 0.12 [0.08, 0.18] 0,93 [0.91, 0.84] = u
Peyrony 2020 15 12 210 154 0.07 [0.04, 0.11] 0,83 [0.B88, 0.65] = =
Salmon 2020 602 640 248 335 0.71 [0.68, 0.74] 0,24 [0.21, 0.37] u u
Shah 2020 747 28 236 0.21 [0.0%9, 0.39] 0.83 [0.79, 0.88] —a— =
Song 2020a 9 158 82 102 0.10 [0.05, 0.18] 0.87 [0.B5, 0.88] = u
Tordjman 2020 a 14 42 a6 0.16 [0.07, 0.29] 0,72 [0.58, 0.84] —=— ——
Trubiano 2020 21 381 87 2446 0.19 [0.12, 0.28] 0.87 [0.85, 0.88] — u
Zavascki 2020 13 85 85 281 0.13 [0.07, 0.22] Q.77 [0.72, 081] = =
Zayet 2020b 74 92 21 a0 0.78 [0.68, 0.86] 0,25 [0.17, 0.23] —& -
Zhu 2020 1 2 31 a2 0.03 [0.00, 0.16] 0,98 [0.92, 1.00] &— -
Zimmerman 2020 47 558 g 123 0.85 [0.73, 0.94] 018 [0.15, 0.21] | | | . . B | | )
00204060681 0020406081
Test 7. Myalgia
Myalgia
Study TP FP FM TN Sensitivity {95% Cl} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI}
Ahmed 2020 37 572 79 1335 0.42 [0.34, 0.51] Q.70 [0.68, 0.72] —- u
Clemeney 2020 128 247 97 3289 0.57 [0.50, 0.63] 0,53 [0.49, 0.57] - =
Huang 2020 39 14 287 125 0.12 [0.08, 0.16] 0,90 [0.84, 0.84] = -
Just 2020 7 5% 20 248 0.26 [0.11, 0.46] 0.81 [0.74, 0.85] —— =
Mao 2020 a5 105 152 71l 0.19 [0.14, 0.26] 0.87 [0.85, 0.89] - u
O'F{eilly 2020 g 33 > 1l8s 0.35 [0.23, 0.83] 0.86 [0.80, 0.80] — =
Peyrory 2020 71 22 154 144 0.32 [0.26, 0.38] 0.87 [0.81, 0.82] - =
Shah 2020 20 F7 13 206 0.61 [0.42, 0.77] Q.73 [0.67, 0.78] — =
Tordjman 2020 20 7 30 43 0.40 [0.26, 0.53] 0.86 [0.73, 0.84)] —— —-
Wei 2020 g 2 620 306 0.01 [0.01, 0.02] 0,86 [0.68, 1.00] = u
Xie 2020 1 6 20 78 0.05 [0.00, 0.24] 0,93 [0.85, 0.87] #— -
Zavascki 2020 27 85 71 281 0.28 [0.18, 0.37] Q.77 [0.72, 0.81] —— =
Zimmerman 2020 a5 456 19 225 0.65 [0.51, 0.78] 0,33 [0.20, 0.37] |, | — L, = | | )
0020406081 0020406081
Test 8. Fatigue
Fatigue
Study TP FP FN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cllspecificity {95% CI}
Aj 2020 2 2 18 21 0,10 [C.01, 0.32] 0.94 [C0.80, 0.68] —#— —&
Brotons 2020 144 164 100 226 0.28 [0.53, 0.63] 0.58 [0.53, 0.63)] - L
Clemency 2020 150 447 75 28% 0.67 [0.60, 0.73] 0,39 [0.36, 0.43] - =
Feng 2020 3 41 4 84 0.43 [0.10, 0.82] 0.87 [0.58, 0.73] — —
Just 2020 2 89 22 218 0,18 [C.08, 0.28] 0.71 [C.66, 0.7g5] —@— =
Liang 2020 12 27 a 40 0.27 [C0.34, 0.78] 0.60 [C0.47, 0.72] —— ——
Mao 2020 63 187 125 628 0.34 [0.27, 0.41] 0.77 [0.74, 0.80] - L]
O'Reilly 2020 g 53 2 178 0.82 [0.48, 0.98] 0.77 [0.71, 0.82] —— -
Feyrony 2020 34 21 191 145 0.15[0.11, 0.20] 0.87 [C0.81, 0.82] L -
Shah 2020 28 140 2 143 0.85 [0.68, 0.93] 0.51 [C.45, 0.58] — -
Wei 2020 42 24 586 284 0.07 [0.05, 0.08] 0.82 [0.88, 0.63] = u
Zavascki 2020 25 47 73 318 0.26 [0.17, 0.35] 0.87 [C.83, 0.80] & | | L | | | =
0020406081 00200406081
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Test 9. Sputum production

Sputum production

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}specificity {95% CI}
Cheng 2020 3 11 a 11 0,27 [0.08, 0.61] 0.50 [0.28, 0.72] —&%—— ——
Clermency 2020 35 111 190 825 0,15 [0.11, 0.21] 0,85 [0.82, 0.87] L a1
Feng 2020 2 326 4 89 0,33 [0.04, 0.78] 0.71 [0.62, 0.78] —&%— —&
Huang 2020 122 48 214 a1 0,36 [0.31, 0.42] 0,85 [0.57, 0.73] - —
Liang 2020 7030 14 37 0,33 [0.15, 0.57] 0.55[0.43, 0.67] — ——

Shah 2020 10 77 23 206 0,30 [0.18, 0.49] 0.73 [0.67, 0.78] —— -+
Song 2020a 24 166 67 1054 0,26 [0.18, 0.37] 0.86 [0.84, 0.88] —— L]
Sun 2020 13 199 41 535 0,24 [0,13, 0.38] 0.73 [0.70, 0.78] —— =

YWei 2020 1 0 8§27 308 0,00 [0.00, 0.01] 1.00 [0.99, 1.00] = L]
Xie 2020 2 34 18 50 0.10 [0.01, 0.30] 0.60 [0.48, 0.70] —&— ——

Zhu 2020 5 17 27 g7 0,16 [0.05, 0.33] 0,80 [0.70, 088] —@&— o

0020406081 0020406081

Test 10. Anosmia

Anosmia

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI}
Erotons 2020 104 62 140 3228 0.43 [0.26, 0.49] 0.24 [0.80, 0.288] & =
Chua 2020 4 14 27 672 0.13 [0.04, 0.20] 0.98 [0.97, 0.68] —=&— L]
Haehner 2020 22 47 12 419 0.65 [0.46, 0.80] 0.80 [0.87, 0.82] —— a
Just 2020 ¥oo22 20 285 0,26 [0.11, 0.48] 0.93 [0,89, 0,95] —— u
Leal 2020 248 192 185 448 0.56 [0.51, 0.61] 0.70 [0.68, 0.74] = =
Feyrony 2020 3l 3 184 183 0,14 [C.10, 0.19] 0.92[0.85 1.00] = a
Salmon 2020 148 41 70O 934 0,18 [0.15, 0.20] 0,96 [0.94, 0.57] L] L]
Tordjman 2020 3 1 45 449 0,10 [0.03, 0.22] 0.88 [0.85, 1.00] = -
Trubiano 2020 11 64 97 2763 0,10 [2.03, 0.17] 0.98 [0.97, 098] = L]
Tudrej 2020 g2 74 116 544 0,41 [0.34, 0.49] 0.88 [0.85, 0.80] - L]
Zayet 2020b 60 12 35 104 0.63 [0.53, 0.73] g.es[ovye 0oy ., 2 —= Ml

0020406081 0020406081

Test 11. Nausea or vomiting

Mausea or vomiting

Study TP FP FM TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity (95% CISpecificity {95% CI}
Ahmed 2020 10 163 126 1744 0.07 [0.04, 0.13] 0.91 [0.90, 0.93] = u
Al 2020 1 o 19 33 0.05 [0.00, 0.23] 1.00 [0.89, 1.00] w—

Brotons 2020 50 45 184 345 0.20 [0.16, 0.28] 0.88 [0.85, 0.81] -+ L
Feng 2020 0 4 7121 0.00 [0.00, 0.41] 0.97 [0.92, 0.69] =—— -
Huang 2020 14 1 322 138 0,04 [0.02, 0.07] 0,85 [0.86,1.00] = u
tMao 2020 1 16 187 800 0,01 [0.00, 0.03] 0.88 [0.87, 0.65] = L]
Song 2020a 3 8 7F0 223 0,04 [0.01, 0.12] 0.87 [0.83, 0.68] =& -
Zimmerman 2020 11 &8 44 613 0,20 [0.10, 0.33] 0.80 [0.88, 0.82] —®— n

0020406081 D020406051
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Test 12. Ageusia
Ageusia
Study TP FP FHN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI}
Brotons 2020 107 80 137 330 0.44 [0.38, 0.30] 0.85 [0.81, 0.88] - =
Leal 2020 235 192 209 448 0,53 [0.48, 0.38] 0,70 [0.88, 0.74] - =
Salmon 2020 11 74 733 801 0,14 [0.11, 0.16] 0,82 [0.81, 0.84] L] L]
Tordjman 2020 5 0 45 30 0,10 [0.03, 0.22] 1.00 (0,83, 1.00] = —a
Trubiano 2020 12 89 B8 2758 0,11 [2.08, 0.19] 0,98 [0.97, 0,08] = L]
Tudrej 2020 92 &5 1l0dg 522 0.45 [0.38, 0.34] 0.84 [0.81, 0.87] | & | oL | | |
0020406081 0020406081
Test 13. Anosmia or ageusia
Anosmia or ageusia
Study TP FP FN TN Sensitivity {95% CI} Specificity (95% CI} Sensitivity (95% Cllspecificity {95% CI}
Clemeney 2020 110 108 115 &28 0.4%9 [0.42, 0.55] 0,85 [0.83, 0.88] - L]
Salmaon 2020 346 83 5032 880 0.41 [0.37, 0.44] 0.90 [0.88, 0.92] L u
Trubiano 2020 17 1d8 81 2718 0.16 [0.08, 0.24] 0,96 [0.85, 0.87] - L]
Tudrej 2020 115 128 82 482 0.3%9 [0.51, 0.65] 0,80 [0.78, 0.83] = =
Wee 2020 35 8 119 707 0.23 [0.1a, 0.30] 0.896 [0.88, 0.99] - u
Zimrmerman 2020 40 170 13 511 0.73[0.58, 0.84] 075 [0.72, 0.78] — I I_.I_ |t I I .I |
0020406081 00204068081
Test 14. Chest tightness
Chest tightness
Study TP FP FM TN Sensitivity {95% CI} Specificity {95% Cl} Sensitivity {95% Cll5pecificity {95% CI}
Huang 2020 27 0§ 308 133 0.08 [0.05, 0.11] 0,96 [0,91,0.88] = -
Mao 2020 4 19 184 797 0,02 [0.01, 0.0%] 0,98 [0.86, 0,99] ® u
Peyrony 2020 11 12 214 153 0,05 [0.02, 0,09] 0,92 [0.87, 0,956] = =
Shah 2020 5 81 28 202 0.15 [0.05, 0.32] 0,71 [0.68, 0.77] —W— e
Trubiano 2020 3 G8 103 2758 0,03 [0.01, 0.08] 0,88 [0.87, 0.83] = u
W 2020 15 10 813 288 0,02 [0.01, 0.04] 0,97 [0.,84, 0,93] .F S S S S ST !I
0020406081 0020406081
Test 15. Chills
Chills
Study TP FP FN TN Sensitivity {95% CI} Specificity {95% ClI} Sensitivity (95% CllSpecificity {95% CI}
Brotons 2020 52 72 182 218 0,21 [0.1g, 0.27] 0,82 [0.77, 0.85] = =
Feng 2020 2 35 5 210} 0,29 [0,04, 0.71] 0,72 [0.83, 0.80] —&— —&
Just 2020 5 20 22 287 0,19 [0.08, 0.38] 0,93 [0.80, 0.95] —W— a1
Mao 2020 7 g4 181 752 0,04 [0,02, 0.08] 0,82 [0.00, 0.84] ® L]
Song 20203 § 111 85 11lo% 0,07 [0.02, 0.14] 0.91 [C0.8%9, 0.82] = L]
Zimmerman 2020 44 438 11 245 0,80 [0.67, 0.90] 0,36 [0.32, 0.40] —t ' I —IF— | — ﬂl ' I |
00204068081 0020405081
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Test 16. Nasal congestion

Sensitivity {95% CI} Specificity {(95% CI} Sensitivity {95% ClSpecificity {95% CI}

0,32 [0.253, 0.41] 0.71 [0.68, 0.73] — L

0,03 [0.02, 0.08] 0,97 [0.93, 0.99] = a
0.1% [0.06, 0.38] 0.73 [0.87,0.78] —@— =
0.04 [0,02, 0.08] 0,96 [0.85,0.897] = L]
0,00 [0,00, 0.01] 1.00 [0.28,1.00] = L]
0.02 [0,00, 0.07] 09008y, 093] ® -

Test 17. Abdominal pain

0020406081 0020406081

TH Sensitivity (95% CI} Specificity {95% CI} Sensitivity {95% ClSpecificity {95% CI}

23
120
805
257
497

124
737
196
209

45

0,05 [0.00, 0.25]
0,00 [0.00, 0.41]
0,00 [0.00, 0.02]
0,12 [0.03, 0.28]

0,20 [0.10, 0.33] 0.73[0.69 078]  —W—

1.00[0.29 1.00] &— —a
0,95 [0.91, 0,99 =— -
0,99 [0.958 009 = L]
0,91 [0.87, 0.94] —=&— a

Test 18. Rhinorrhea

0020406081 0020406081

Sensitivity {95% CI} Specificity (95% CI} Sensitivity {95% CISpecificity {95% CI}

Test 19. Myalgia or arthralgia

0.04 [0.02, 0.07] 0.80 [0.93, 0.94] W -
Q.05 [0.02, 0.08] 0.93 [0.91, 0.94] ® (]
0.27 [0.06, 0.61] 0.86 [0.80, 0.90] —8—— -
0.30 [0.16, 0.48] 0.74 [0.68, 0.79] —8— -
0.62 [0.52, 0.72] 037028048, , W -
0020406081 00204086081

TH Sensitivity {95% CI} Specificity {95% ClI} Sensitivity {95% Cl}5pecificity {95% CI}

20
g3
30
34
43

0,27 [0.08, 0.61] 0,91 [0.71, 0.99] —@——— —=
0,86 [0.42, 1.00] 0,70 [0.82, 0.78] — —a
0,19 [0.053, 0.42] 0,75 [0.683 0.84] —8— ——
0.64 [0.31, 0.89] 0,45 [0.34, 0.57] — ——

0,73 [0.83, 0.83] 0,35 [0.27, 0.44] —& -

1 ] ] 1 1
00204006081

] ] 1
00200406051
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Test 20. Nasal symptoms

Masal symptoms

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% ClI} Sensitivity {95% Cl}specificity {95% CI}
Feng 2020 1 27 8 == 0.14 [0.00, 0.58] 0.78[0.70, 0.853] —&%—— &
Liang 2020 1 10 20 57 0.05 [0.00, 0.24] 0.85[0.74, 0.53] ®— —
FPeng 2020 0 G5 11 58 0.00 [0.00, 0.28] 0.82 [0.83, 0.57] =—— —=
Song 20203 1 107 80 1113 0.01 [0.00, 0.08] 0.81 [0.90, 0.53] ® u
Sun 2020 12 226 42 508 0,22 012, 0.36] 0.68 088, 0.73]  —@— | o

0020406081 0020406081

Test 21. Nausea

Mausea

Study TP FP FMN TN Sensitivity {95% CI} Specificity {95% CI}) Sensitivity {95% ClSpecificity (95% CI}
Just 2020 0 11 27 2848 0,00 [2,00,0.13] 0,85 [0.94, 0,98] = L]
Shah 2020 8 48 25 235 0.24 [0.11, 0.42] 0.83 [0.78, 0.87] —— =
Wej 2020 1 1 g27 307 0,00 [0.00, 0.01] 1.00[0.95 1.00] = L
Zavascki 2020 4 23 94 343 0.04 [0.01, 0.10] 0.04 [0.91, 0.96] = | -

] ] 1 1 1 1 1 1
00204060581 0020406051

Test 22. Haemoptysis

Haemoptysis

Study TP FP FMN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {05% CllSpecificity {95% CI}
Huang 2020 3 0 333 139 0.01 [0.00, 0.03] 1.00 [0.97, 1.00] = u
Mao 2020 1 7 187 808 0,01 [0.00, 0.03] 0,88 [0.,68, 1.00] = u
Peyrony 2020 31 222 185 0,01 [0.00, 0.04] 0,88 [0.067,1.00] ® u
Zhu 2020 o 1 32 83 0.00 [0.00, 0.11] 0.90[0.94, 1.00] =, . .

] 1 L 1 ] 1
00204060581 0020406081

Test 23. Gastrointestinal symptoms (not specified)

Gastrointestinal symptoms {not specified}

Study TP FP FN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CliSpecificity {95% CI}
Peyrory 2020 53 41 172 125 0.24 [0,18, 0.30] 0,75 [0.88, 0.82] - =
Sun 2020 20 238 34 488 0,37 [0,24, 0.51] 0,568 [0.84, 0.71] —a— =
Trubiano 2020 1 &2 107 2785 0.01 [0,00, 0.05] 0,68 [0.87, 0.60] = L]
Zayet 2020b 34 69 41 53 0.57 [0.46, 0.67] 0.4z2[0.24,05%3] ., & -

0020406081 0020406051

Test 24. Dry cough

Dry cough
Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI}
Clemency 2020 186 500 58 238 0.74 [0.88, 0.79] 0,32 [0.29, 0.38] - =
Huang 2020 132 34 204 105 0.39 [0.34, 0.45] 0.76 [0.68, 0.82] - -
Shah 2020 12 g2 21 221 0.36 [0.20, 0.55] 0.78 [0.73, 0.83] | :_"._: e ﬂ.- |
0020406081 0020406081
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Test 25. Vomiting

Yomiting

Study TP FP FN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {905% Cllspecificity {95% CI}

Just 2020 o 4 27 303 0,00 [0.00, 0.13] 0,88 [0,87, 1,00] =— u

Shah 2020 2 2B 28 233 0,13 [0.05, 0.32] 0.80 [0.B6, 0.93] —&— u

Wei 2020 1 0 827 308 0.00 [0.00, 0.01] 100088 100w . . m
0020406081 0020406081

Test 26. Skin lesions

Skin lesions

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity (05% Cllspecificity {95% CI}

Brotons 2020 23 31 221 356 0.08 [0.08, 0.14] 0.82 [0.88, 0,65 = a

Huang 2020 0O 0 33§ 13% 0.00 [0.00, 0.01] 1.00 [0.87, 1.00] = L

Peyrony 2020 23 11 202 155 0.10 [0.07, 0.15] 0.93 [0.88, 0.67] ®, | | -

] 1 L 1 ] 1 ] 1
00204060581 0020406081

Test 27. Anosmia and ageusia

Anosmia and ageusia

Study TP FP FN TH Sensitivity {05% CI} Specificity (95% CI} Sensitivity {95% Cl}Specificity {95% CI}
Salmon 2020 314 66 535 9085 0,37 [0.34, 0.40] 0,93 [0.91, 0.953] = L
Tudrej 2020 58 44 140 574 0,29 [0.23, 0.38] 093[09Ll,0893%] & | u

0020406081 0020406081

Test 28. Anosmia or dysgeusia

Anosmia or dysgeusia

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
O'Reilly 2020 1 7 10 222 0,09 [0.00, 0,41] 0,97 [0,94, 0.99] &—— a2
Zayet 2020b J0 27 23 85 0.74 [0.64, 0.82] 0,78 [0.88, 0.83] | .. N , . S

0020406081 00.20406081

Test 29. Anorexia

Anorexia

Study TP FP FMN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Just 2020 2 28 25 279 0.07 [0.01, 0.24] 0.81 [0.87, 0.84] =&— a2
Wel 2020 3 4 825 204 0,00 [0,00, 0.01] 0,99 [0.897,1,00] B L u

0020406061 002040608

ll
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Test 30. Coryza

Coryza

Study TP  FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl6pecificity {95% CI}

Trubiano 2020 47 1558 §1 1258 0.44 [0.34, 0.53] 0.45 [0.43, 0.47] —— L]

Zavascki 2020 11 121 87 245 0.11 [0.06, 0.19] 0.67 [0.82, 0.72] I-._I — o I I' —
0020406081 0020406081

Test 31. Wheeze

Wheeze

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity (05% Cllspecificity {95% CI}

Huang 2020 15 14 321 129 2,04 [0.03, 0.07] 0,93 [0.87, 0.06] = =

Peyrony 2020 4 13 221 153 0.02 [0.00, 0.04] 0.92 [0.87, 0.06] W, | | -

] 1 L 1 ] 1 ] 1
0020406081 0020406081

Test 32. Myalgia or fatigue

Myalgia or fatigue

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}specificity {95% CI}
Song 20202 28 214 &3 1006 0,31 [0.22, 0.41] 0.82 [0.80, 0.85] —— u
Zhu 2020 5 & 27 78 0.16 [0.03, 0.33] 0.83[0.85, 087 —@®— &

00204060581 0020406081

Test 33. Fever (subjective)

Fever {subjective)

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Shah 2020 27 125 & 158 0,82 [0,65, 0.93] 0.56 [0,50, 0.62] —&— -
Trubiano 2020 45 859 52 1968 0,43 [0,33, 0.52] 0.70 [0.e8, 0711, = n

0020406081 0020406081

Test 34. High fever (>=38.5°C)

High fever {»=38.5"C}

Study TP FP FM TN Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity (95% ClSpecificity {95% CI}
Mao 2020 33 234 153 582 0,18 [0.12, 0.24] 0,71 [0.68, 0.74] -+ =
Trubiano 2020 14 260 94 2567 0.13 [0.,07, 0.21] 08l [o0e0 002 » u

0020406081 0020406051

Test 35. Altered mentation

Altered mentation

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity (05% Cllspecificity {95% CI}
Peyrony 2020 15 13 210 153 0,07 [0.04, 0.11] 0,92 [0.87, 0.95] = =
Shah 2020 2 38 31 244 0,06 [0.01, 0.20] 0.86[0.82,0.,80] &— el

00204060581 0020406081
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Test 36. Weakness or fatigue

Weakness or fatigue

Study TP FP FN TH Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Huang 2020 83 15 253 124 0,25 [0.20, 0.30] 0,898 [0.83, 0.84] = -
e 2020 4 14 17 70 0.19 [0.05, 0.42] 0.83[0.74,0.81] —®— -

0020406081 0020406081

Test 37. Tachycardia

Tachycardia

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}specificity {95% CI}
Rentsch 2020 257 1083 295 1738 0,47 [0.42, 0.51] 0,62 [0.60, 0.63] = L]
Shah 2020 1l 184 17 118 0,48 [0,.31, 0.66] 0,42 [0.35, 048] | —@— -

00204060681 D020406081

Test 38. Loss of appetite

Loss of appetite

Study TP FP FN TH Sensitivity {95% CI} Specificity (95% CI} Sensitivity {95% ClSpecificity (95% CI}
Clemency 2020 80 184 135 542 0,40 [0.24, 0.47] 0.74 [0.70, 0.77] & =
Mao 2020 24 55 1§64 7g&l 0,13 [0,08, 0.18] 0.83 [0.81, 0.95] & | | | n

0020406081 0020406081

Test 39. Hypoxia

Hypoxia
Study TP FP FH TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cllspecificity {95% CI}
Rentsch 2020 78 418 443 1880 0,15 [0,12, 0.18] 0.e3[oel,osd4) & .

0020406081 0020406081

Test 41. Respiratory symptoms (not specified))

Respiratory symptoms {not specified)

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI) Sensitivity {(95% CllSpecificity {95% CI}
Sun 2020 2 43 52 5ol 0.04 [0.00, 0.13] o4 [DE2, 006 -, . . =
0020406081 0020406081

Test 42. Rhinitis or pharyngitis

Rhinitis or pharyngitis

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity (05% Cllspecificity {95% CI}
Peyrony 2020 19 26 206 140 0.08 [0.05, 0.13] 0.84 [0.78,0.00] @™, . . =
00204060581 0020406081
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Test 43. Sinusitis

Sinusitis
Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI) Sensitivity {95% Cl}Specificity {95% CI}
Trubiano 2020 1 13 107 2814 0.01 [0.00, 0.05] 1.00 [0.,899, 1.00] ®_ | | n

0020406081 0020406081

Test 44. Isolated fever

Isolated fever

Study TP FP FN TH Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Gilbert 2020 5 7 170 416 0,03 [0.01, 0.07] ggs[oe7. o8] ® ., ., . . . =
0020406081 00204065081

Test 45. Low body temperature

Low body temperature

Study TP FP FN TN Sensitivity {92% CI}) Specificity {(92% CI}) Sensitivity {(95% Cll5pecificity {95% CI)
Rentsch 2020 204 1938 347 865 0,37 [0.33, 0.41] 03?M@0=0033) , ,  ® 0 =
0020406081 0020406081

Test 46. Shivers

Shivers

Study TP FP FN TN Sensitivity {95% CI} Specificity (95% CI} Sensitivity (95% CISpecificity (95% CI

Feng 2020 1 17 & 108 0,14 [0.00, 0.58] 0.86 [0.79, 0,92] I_.#I P I_._ |
0020406081 0020406081

Test 47. Arthralgia

Arthralgia

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI}

Fisapia 2020 3 3 14 17 0.18 [0.04, 0.43] 0.85[0.62 0.97] —®—— | ——

00200406081 00200406081

Test 48. Systemic soreness (malaise/myalgia/arthralgia)

Systemic soreness {malaise/myalgia/arthralgial

Study TP FP FN  TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CI)Specificity {95% CI}
Trubiano 2020 71 1339 37 1488 0.66 [0.56, 0.75] 053[051, 054 , , , —® @m0
0020406081 0020406081
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Test 49. Abdominal distension

Abdominal distension

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI
Wel 2020 0 1 828 307 Q.00 [0.00, 0.01] lo00[098 100]® . . =
0020406081 0020406081

Test 50. Low systolic blood pressure

Low systolic blood pressure

Study TP FP FH TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cllspecificity {95% CI}
Rentsch 2020 63 2982 485 2501 0,11 [0.08, 0.14] o090 [088, 091 =& =
0020406081 0020406081

Test 51. High systolic blood pressure

High systolic blood pressure

Study TP  FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}specificity {95% CI}
Rentsch 2020 211 1210 337 1583 0,39 [0.34, 0.43] 0.57 [0.55, 0.59] —t !I — 1 I HI —
0020406081 0D020406081

Test 52. Palpitations

Palpitations

Study TP FP FN TN Sensitivity {95% CI} Specificity (95% CI} Sensitivity {95% Cl)Specificity {95% CI
Feng 2020 o 3 7 122 0,00 [0.00, 0.41] 085093 100 %9¥—— |, ., . =
00204060681 0020406005 1

Test 53. Tachypnea

Tachypnea

Study TP FP FN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% ClSpecificity {95% CI)

Shah 2020 13 124 20 159 0,39 [0.23, 0.58] 0.56([050,062] , —W— .., | =
0020406081 00204068081

Test 54. Lethargy

Lethargy

Study TP FP FN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cll5pecificity {95% CI}

Ahmed 2020 43 485 83 141 0,32 [0.24, 0.40] 0,22 [0.18, 0.24] | I_._I o .F T
0020406081 002040608681

Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 (Review) 171

Copyright © 2021 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Test 55. Hyposmia

Hyposmia

Study TP FP FN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}

Chua 2020 2 B 28 g78 0,10 [0.02, 0.28] 0,89 [0.98, 0,99 &— . D L .
00204086081 D02040608 1

Test 56. Dysgeusia

Dysgeusia

Study TP FP FN TN Sensitivity {95% CI} Specificity (95% CI) Sensitivity {95% Cl)5pecificity {95% CI}

Zayet 2020b 62 19 33 103 0,65 [0.55, 0.75] 0.84 [0.77, 080, , | —m -

] 1 L 1 ] 1 1 ]
0020406081 0020406081

Test 57. Anosmia and dysgeusia

Anosmia and dysgeusia

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Zayet 20206 52 11 43 111 0.55 [0.44, 0,85] 0,91 [0.84, 0.95] — I_.I_ o I_.I
0020406081 0020406081

Test 58. Rash

Rash
Study TP FP FN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity (95% CISpecificity {95% CI}
Huang 2020 2 0 334 138 0,01 [0.00, 0.02] 1.00 [0.97, 1.00] W, | | u

0020406081 0020406081

Test 59. Isolated headache

Isolated headache

Study TP FP FN TH Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Gilbert 2020 0 3 175 420 0,00 [0.00, 0.02] geg[oes, loo)m ., ., . . . . m
0020406081 00204065081

Test 60. Diarrhea and nausea

Diarrhea and nausea

Study TP FP FN TN Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Gilbert 2020 2 3 175 420 0,00 [2.00, 0.02] 2,99 [0.98, 1.00] T A S N B O S W T T
0020406081 0020406081
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Test 61. Dizziness or syncope

Dizziness or syncope

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity (05% Cllspecificity {95% CI}
Peyrony 2020 g 13 217 153 0.04 [0.02, 0.07] 0.e2[0e7 006 ® . . =
00204060581 0020406081

Test 62. Earache

Earache
Study TP FP FN TN Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Huang 2020 1 0 233 138 0,00 [0.00, 0.02] lLoo[oe7 1000 u

0020406081 0020406081

Test 63. Enlargement of lymph nodes

Enlargement of lymph nodes

Study TP FP FN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity (95% CISpecificity {95% CI}
Huang 2020 0 2 336 137 Q.00 [0.00, 0.01] pos[oes loopw . o =
0020406081 0020406081

Test 64. Stomachache

Stomachache
Study TP FP FN TH Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Huang 2020 6 2 330 137 0.02 [0.01, 0.04] oes[0es 1000 @, ., . =
0020406081 0020406081
Test 65. Arthralgia
Arthralgia
Study TP FP FN TN Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}

Huang 2020 § 3 330 136 0,02 [0.01, 0.04] 0,95 [0.94, 1.00] .F e ﬂl
00204060821 00204068081

Test 66. Unconsciousness

Unconsciousness

Study TP FP FN TN Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Huang 2020 1 0 335 139 0,00 [0.00, 0.02] lo0([097 loo)wm . . . . . . .=
0020406081 0020406081
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Test 67. Aversion to cold

Aversion to cold

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI
Wel 2020 1 1 827 307 Q.00 [0.00, 0.01] lo00[098 100]® . . =
0020406081 0020406081

Test 68. Xerostomia

Xerostomia

Study TP FP FN TN Sensitivity (95% CI}) Specificity (95% CI) Sensitivity {95% Cl}specificity {95% CI
Wel 2020 1 0 8§27 308 0,00 [0.,00, 0.01] lo0[098, 1000, . 0w
0020406081 0020406081

Test 69. Hypersomnia

Hypersomnia

Study TP FP FN TH Sensitivity {95% CI} Specificity {95% CI) Sensitivity {95% Cllspecificity {95% CI}
Wel 2020 1 0 827 308 0,00 [0.00, 0.01] lo00[098, 1000, . . .  m
0020406081 0020406081

Test 70. Sneezing

Sneezing
Study TP FP FN TN Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity {95% Cllspecificity (95% CI)
Mao 2020 2 2 186 B14 0,01 [0.00, 0.04] 1.00[0.99, 1.00) m [

1 ] 1 L ] 1 1 ]
0020406081 0020406081

Test 71. Change to chronic cough

Change to chronic cough

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% ClSpecificity {95% CI}
O'Reilly 2020 1 14 10 215 0,08 [0.00, 0.41] 0.4 (0,90, 0.97] ®#+— &
00200406051 0020406081

Test 72. Dizziness

Dizziness

Study TP FP FN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}specificity {905% CI}
Wei 2020 1 0 627 308 0.00 [0.00, 0.01] 100068100 . . m
0020406081 00.20406081

Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 (Review) 174
Copyright © 2021 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Test 73. Positive auscultation findings

Positive auscultation findings

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI) Sensitivity {(95% CllSpecificity {95% CI}
Sun 2020 § 36 45 5o5 0.11 [0.04, 0.23] 0.05[0.63, 007 &= . . m
0020406081 0020406081

Test 74. Pulmonary auscultation: crackling bilateral

Pulmonary auscultation: crackling bilateral

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl)Specificity {95% CI}
FPeyrony 2020 80 15 145 131 0,38 [0.29, 0.42] 0,81 [D0.86, 0.95] — -.I_ I I | — I I I-.I
0020406081 00204068081

Test 75. Pulmonary auscultation: crackling unilateral

Pulmonary auscultation: crackling unilateral

Study TP FP FN TN Sensitivity (95% CI} Specificity {95% CI} Sensitivity {95% CliSpecificity {95% CI}
Peyrory 2020 21 12 204 154 0.06 [0.06, 0.14] 0.93[0.58,006) ® 0=
00204060581 0020406081

Test 76. Conjunctivitis
Conjunctivitis
Study TP FP FM TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CISpecificity {95% CI}

Pizapia 2020 1 2 18 18 0,06 [0,00, 0.29] 0,90 [0.63, 0.99] I_._I P SO B S S S _I._I
0020406081 00204068081

Test 77. Myalgia and asthenia and fever

Myalgia and asthenia and fever

Study TP FP FN TN Sensitivity {95% CI} Specificity {(95% CI} Sensitivity {95% CISpecificity {95% CI}
Gilbert 2020 81 162 94 261 0.46 [0.38, 0.54] 062[057.066] , , ®_ . ®m
0020406061 0020406081

Test 78. Fever and cough

Fever and cough

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI) Sensitivity (95% Cl5pecificity (95% CI)
Yombi 2020 85 &5 90 296 0.46 [0.41, 0.56] og2[078, 088, [, 2w . 0m
0020406081 0020406081
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Test 79. Fever and cough and sore throat

Fever and cough and sore throat

Study TP FP FHN TN Sensitivity (95% CI}) Specificity {(95% CI} Sensitivity {95% ClGpecificity {95% CI}
vombi 2020 48 44 127 317 0.27 [0.21, 0.35] gss[osd,091), w, . . m
00204060581 0020406081

Test 80. Fever and cough and dyspnea

Fever and cough and dyspnea

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CliSpecificity {95% CI}
Yembi 2020 33 31 142 330 0,16 [0.13, 0.25] gel[oes o004 , W= A
00200406051 0020406081

Test 81. Cough and fever and sputum production

Cough and fever and sputum production

Study TP FP FN TN Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity {95% CIlSpecificity {95% CI}
Gilbert 2020 37 81 138 342 0,21 [@.15, 0.28] 0,81 [0.77, 0.84] | 'IF' PR T R B SO S S f |
0020406081 0020406081

Test 82. Cough and fever and sputum production and dyspnea

Cough and fever and sputum production and dyspnea

Study TP FP FN TN Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Gilbert 2020 21 27 154 388 0,12 [0.08, 0.18] 0.94 [0.91, 0.96] | .-I A —— .I
0020406081 0020406081

Test 83. Sore throat and nasal congestion and sneezing and mild fever

Sore throat and nasal congestion and sneezing and mild fever

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}specificity {95% CI}
Gilbert 2020 18 100 157 314 0.10 [0.06, 0.16] 0.74 [0.70,0.78] ™, , . . . . =
0020406081 0020406081

Test 84. Dyspnea and cough and fever and low oxygen saturation

Dyspnea and cough and fever and low oxygen saturation

Study TP FP FN TN Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Gilbert 2020 5 © 170 414 0.03 [0.01, 0.07] pes[oes 089 ® , . . . . . . . =
0020406081 0020406081
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Test 85. Cough (non-cross-sectional study)

Cough {non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CiI}
Carighan 2020 a7 985 37 38 0.72 [0.64, 0.80] 0.28 [0.21, 0.37] —= -

Challener 2020 42 982 6 & 0.88 [0.73, 0.93] 0,06 [0,02, 0.13] —& &

Chen 2020 43 55 22 10 0.689 [0.56, 0.79] 0,13 [0.08, 0.26] — -

Lee 2020 37 30 1% 41 0.66 [0.52, 0.78] 0.58 [0.45, 0.69] —— ——

Yan 2020 21 104 38 98 0.36 [0.24, 0.49] 0.48 [0.42, 0.36] —— L

Zayet 20205 56 44 14 10 0.80 [0.68, 0.89] 0,19 [0.08, 0.31] — —a—

Zhao 2020 g 12 12 3 0,47 [2.24, 0.71] 0,20 (0,04, 048]  ,— @/ I—F—

1 1 1 1 1 1
0020406081 0020406081

Test 86. Sore throat (non-cross-sectional study)

Sore throat {non-cross-sectional study)

Study TP FP FN TN Sensitivity {(95% Cl} Specificity {95% CI} Sensitivity {95% ClSpecificity {95% CI)
Carignan 2020 &0 72 74 g2 0,45 [0.36, 0.54] 0,46 [0.38, 0.55] - -

Chen 2020 8 6 61 80 0,13 [0.08 0.23] 0.81 [0.81, 0.97] = —=
Lee 2020 21 45 35 28 0,38 [0.253, 0.51] 0,37 [0.253, 0.49] —— ——

Yan 2020 10 82 49 111 0,17 [0.08, 0.29] 0.55[0.48, 0.62] & -

Zayet 2020a 14 25 36 30 0,200,111, 0.31] 0,553 [0.41, 0.68] —a— ——

Zhao 2020 4 4 15 11 0,21 [0.08, 0.48] 0,73 [0.45, 0.92] | — —

0020406081 0020406081

Test 87. Positive auscultation findings (non-cross-sectional study)

Positive auscultation findings (non-cross-sectional study)

Study TP FP FH TH Sensitivity {95% CI} Specificity {95% ClI} Sensitivity {95% Cllspecificity {95% CI}
Zayet 20208 28 21 41 33 0,41 [0.30, 0.34] 0.61 [0.47, 0.74] —a— ——
Zayet 2020b 23 23 72 &g 0,24 [0.16, 0.34] 0,81 [0.73, 0.88] —a &
Zhao 2020 2 5 17 10 Q.11 [0.01, 0.33] 0.67 [0.38, 0.88] —#— ——

1 1 1 ] ] ] 1
0020406081 00204060581

Test 88. Rhinorrhoea (non-cross-sectional study)

Rhinorrhoea {non-cross-sectional study)

Study TP FP FN TN Sensitivity {(95% Cl} Specificity {95% CI} Sensitivity {95% ClISpecificity {95% CI)
Carignan 2020 60 73 74 61 0,45 [0.36, 0.54] 0,46 [0.37, 0.54] - -

Chen 2020 3 3 67 83 0,04 (0,01, 0.12] 0,85 [0.87, 0.68] = -
Lee 2020 15 31 41 40 0,27 [0.1a, 0.40] 0.56 [0.44, 0.68] —— ——

Yan 2020 g 40 53 183 0,10 [0.04, 0.21] 0.80[0.74, 0.86] & -
Zayet 20203 234 30 36 24 0,49 (0,38, 0.61] 0.44 [0.321, 0.59] T —

0020406081 0020408081
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Test 89. Dyspnoea (non-cross-sectional study)

Dyspnoea {non-cross-sectional study)

Study TP FP FN TN Sensitivity {(95% Cl} Specificity {95% CI} Sensitivity {95% CIISpecificity {95% CI)
Carignan 2020 56 48 78 B85 0,42 (0,33, 0.51] 0,63 [0.53, 0.72] — &

Lee 2020 21 1% 35 32 0,38 [0.253, 0.51] 0.73[0.61, 0.83] —— —
Yan 2020 7047 52 156 0,12 [0.,053 0.23] 077 [0.,70, 0.82] & &
Zayet 20203 24 32 4 22 0,34 [0,23, 0.47] 0.41 [0.28, 0.53] [  —®&— —m—

0020406081 0020408081

Test 90. Ageusia (non-cross-sectional study)

Ageusia {non-cross-sectional study)

Study
Wan 2020

TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% ClJSpecificity {95% CI}
12 10 47 183 0.20 [0.11, 0.33) pos[nel, 083, —#+-—, . . . . =
00204060581 0020406081

Test 91. Chest tightness (non-cross-sectional study)

Chest tightness {non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl)Specificity {95% CI}

Carignan 2020 35 30 99 104 0,26 [0.19, 0.24] 0,72 [0.70, 0.84] - =
Zayet 20203 13 10 52 44 0,26 [0.16, 0.38] 0.81 [0.88, 0.91] —— —-
Zhao 2020 1 0 18 15 0,05 [0,00, 0,28] 100078 1.00] ®—— | —n

00204060581 0020406081

Test 92. Fever (non-cross-sectional study)

Fever {non-cross-sectional study)

Study TP FP FH
Carignan 2020 30 20 B84 114
Challener 2020 36 83 12 15

0,37 [0.29, 0.48]
0,753 [0.60, 0.96]

Lee 2020 26 19 30 52 0,48 [0.33, 0.60]
Yan 2020 32 53 27 150 0.54 [0.41, 0.67]
Zayet 20203 33 50 17 4 0.7a [0.64, 0.85]
Zhao 2020 15 14 4 1 0,79 [0.54, 0.94]

TH Sensitivity (95% CI} Specificity {95% CI} Sensitivity {95% CliSpecificity {95% CI}

0.85 [0.78, 0.91] — -
0,15 [0.09, 0.24] —a— -

0,73 [0.61, 0.83] —a— —a-
0.74 [0.67, 0.80] —a— -
0,07 [0.02, 0.18] —- =

007 (000, 0.32) T W— m——

00204060281 0020406081

Test 93. Fatigue (non-cross-sectional study)

Fatigue {non-cross-sectional study)

Study TP FP FN

Chen 2020 22 8 48 58 0.31 [0.21, 0.44]
Lee 2020 4 11 52 80 0,07 [0.02, 0.17]
Wan 2020 25 82 24 141 0,42 [0.30, 0.58]
Zayet 2020 65 47 5 7 0.83 [0.84, 0.88]
Zhao 2020 2 0 17 15 0,11 [0.01, 0.23]

TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI}

0,86 [0.78, 0.85] - —
0.85 [0.74, 0.82] & —
0,69 [0.63, 0.78] —a— -
0.13 [0.05, 0.25] - &

1.00 [0.78,1.00] —#— | —

00204060081 0020406081
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Test 94. Myalgia or arthralgia (non-cross-sectional study)

Myalgia or arthralgia {(non-cross-sectional study}

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% ClJSpecificity {95% CI}
Yan 2020 20 36 28 164 0.94 [0.22, 0.47) 0.8l [0.75. 086, —®— . . =
00204060581 0020406081

Test 95. Headache (non-cross-sectional study)

Headache {non-cross-sectional studyl

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl)Specificity {95% CI}
Carignan 2020 87 62 47 72 0,65 [0.,538, 0,73] 0,54 [0.45, 0.62] & —&

Lee 2020 10 4 45 &7 0,18 [0.09, 0,30] 0,84 [0.88, 0,98] —®&— -
Yan 2020 23 40 34 1863 0,42 [0,30, 0.58] 0,80 [0.74, 0.86] —— =
Zayet 20203 51 31 19 23 0,73 [0.61, 0.B3] 0,43 [0.28, 0.57] —— ——

Zhao 2020 2 0 17 15 0.11 [0.01, 0.33] 1.00[0.78,1.00] #—, | | —an

] 1 1 ] 1 ]
00204060581 00204086081

Test 96. Diarrhoea (non-cross-sectional study)

Diarrhoea {non-cross-sectional study)

Study TP FP FM TN Sensitivity {95% Cl} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI}
Carignan 2020 60 31 74 103 0,45 [0.38, 0.54] 0,77 [0.88, 0.84] - &
Lee 2020 20 13 36 58 0,36 [0.23, 0.50] 0,82 [0.71, 0.90] —a— —&
Mobel 2020 35 35 222 202 0,20 018, 0.25] 0.85 [0.80, 0.89] - =
Yan 2020 3 186 34 187 0,08 [0.03, 0.19] 0,82 [0.88, 0,95] = =
Zayet 20203 28 11 42 43 0,40 [0.28, 0.52] 0,80 [0.858, 0.89] —— ——
Zhao 2020 1 1 18 14 0,05 [0.00, 0.28] 0,830,858 1.00] #— — =

0020406081 0020406081

Test 97. Nausea/vomiting (non-cross-sectional study)

Mauseafvomiting {non-cross-sectional study)

Study TP FP FN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity (95% Cllspecificity {95% CI}
Mobel 2020 63 46 215 192 0.23 [0.18, 0.28] g8l [@7s. 093], ®* ., . =
0020408081 0020406051

Test 98. Red eyes (non-cross-sectional study)

Red eyes {non-cross-sectional study)

Study TP FP FM TN Sensitivity {95% CI} Spedcificity {95% CI) Sensitivity (95% Cl}specificity {95% CI}
Carignan 2020 1 3 133 131 0,01 [0.00, 0.04] 0,858 [2.94, 1,00] IF I e ﬂl
0020406081 0020406081
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Test 99. Gastrointestinal symptoms, not specified (non-cross-sectional study)

Gastrointestinal symptoms, not specified {(non-cross-sectional study]

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity (95% CllSpecificity {95% CI}
Mobel 2020 97 &3 181 175 0,35 [0.29, 0.41] 0.74 [0.67, 0.79] —t _.E — "’I |
0020406081 0020406081

Test TST-100. Asthenia (non-cross-sectional study)

Asthenia {non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CliSpecificity {95% CI}
Carignan 2020 104 58 30 76 0,78 [0.70, 0.24] 057[048,088] , , , | 2w &
0020406081 0020406081

Test TST-101. Fever (subjective, non-cross-sectional study))

Fever {subjective, non-cross-sectional studyl}

Study TP FP FN TN Sensitivity {95% CI} Specificity {99% CI} Sensitivity (95% ClSpecificity {95% CI}
Carignan 2020 46 35 88 89 0.34 [0.26, 0.43] 0.74 [0.65, 0.81] - -
Lee 2020 o 0 0O 0 Mot estimable Mot estimable

Zayet 20204 12 3 57 51 0,19 [0.10, 0.30] 0.94 [0.85, 0.99] M | —

0020406081 00204086081

Test TST-102. Arthralgia (non-cross-sectional study)

Arthralgia {(non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl)Specificity {95% CI}
Carignan 2020 37 19 97 115 0,28 [0,20, 0,26] 0,86 [0.79, 0.91] - -
Zayet 20204 38 38 32 18 0,54 [0.,42, 0.66] 033[021, 047 . , —H— —a—

0020406081 0020406081

Test TST-103. Sneezing (non-cross-sectional study)

Sneezing {non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity (95% ClSpecificity {95% CI}
Carignan 2020 33 58 8l 76 0,40 [0.31, 0.48] 0.57 [0.48, 0.65] — —
Zayet 202043 13 25 57 29 0,19 [2.10, .30] 0,54 [0.40, 0.67] W —

] ] L 1 1 1 1 ]
0020405081 0020406081

Test TST-104. Rash (non-cross-sectional study)

Rash {non-cross-sectional study]

Study TP FP FN TN Sensitivity {95% Cl} Specificity {95% Cl} Sensitivity {95% CllSpecificity {95% CI}
Carignan 2020 & 6 126 128 0.06 [0.03, 0.11] oos[091, 008 =, . . . . =
0020406081 0020406081
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Test TST-105. Loss of temp. sens. in face (non-cross-sectional study)

Loss of temp. sens. in face {non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% Cl} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Carignan 2020 5 1 129 133 0,04 [0.01, 0.08] 0,89 [0,95, 1.00] IF' P S O S S S S !I
0020406081 00204068081

Test TST-106. Vertigo or dizziness (non-cross-sectional study)

Vertigo or dizziness {(non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Carignan 2020 27 14 107 120 0,20 [0.14, 0.28] 090 (053,004 [ & -
0020406081 0020406081

Test TST-107. Blurred vision (non-cross-sectional study)

Blurred vision {non-cross-sectional study)

Study TP FP FM TN Sensitivity {95% Cl} Spedcificity {95% CI) Sensitivity {(95% Cl}specificity {95% CI}
Carignan 2020 g 9 128 125 0,04 [0.02, 0.09] 0,83 [0.88, 0.97] = =
Zayet 20203 2 1 87 53 0,04 [0.01, 0.12] 0,88 [0.,90, 1.00] = A —a

0020406081 0020406081

Test TST-108. Nasal congestion (non-cross-sectional study)

Nasal congestion {non-cross-sectional studyl

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl)Specificity {95% CI}
Carignan 2020 58 58 V7§ 78 0,43 [0,35, 0.52] 0,58 [0.49, 0.67] —& &

Chen 2020 2 4 63 82 0,03 [0,00, 0,10] 0,84 [0.85, 0.98] & -
Lee 2020 23 27 33 44 0,41 [0,28, 0.55] 0,62 [0.50, 0.73] —a— ——

Yan 2020 11 43 48 180 0,158 (0,10, 0.31] 0.76[0.73, 0.84] & -
Zayet 20203 13 18 57 35 0.16 [0.10, 0.30] 0.85 [0.51, 0.77] , W | ——

1 ] 1 1 ] 1 ] 1
00204060581 00204086081

Test TST-109. Dysgeusia (non-cross-sectional study)

Dysgeusia {(non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl)Specificity {95% CI}
Carignan 2020 82 9 49 125 0,63 [0,535, 0.72] 0,83 [0.88, 0.97] & =
Zayet 20204 34 11 35 43 0,49 [0,36, 0.61] g0.80[0.68 089 T —

] 1 ] 1 1 ] 1
00204060581 00204086081
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Test TST-110. Anosmia (non-cross-sectional study)

Anosmia {non-cross-sectional study)

Study TP FP FN TN Sensitivity {(95% Cl} Specificity {95% CI} Sensitivity {95% CIISpecificity {95% CI)
Carignan 2020 69 & 65 128 0,51 [0.43, 0.60] 0.86 [0.91, 0.98] —a =
Lee 2020 24 2 32 89 0,43 [0.30, 0.57] 0,87 [0.90, 1.00] —— i
Yan 2020 12 9 45 184 0,22[0,12 0.35] 0,86 [0.92, 0.98] —a— a1
Zayet 20203 37 5 33 45 0,53 [0.41, 0.65] gea[071, 0920  , —W- —_ =

0020406081 0020408081

Test TST-111. Loss of appetite (non-cross-sectional study)

Loss of appetite {(non-cross-sectional study]

Study TP FP FN TN Sensitivity {(95% Cl} Specificity {95% CI} Sensitivity {95% CIISpecificity {95% CI)
Carignan 2020 75 26 59 108 0.56 [0.47, 0.65] 081073087, , W™= . =
00204060581 0020406081

Test TST-112. Myalgia (non-cross-sectional study)

Myalgia {(non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% Cl} Specificity {95% CI} Sensitivity {95% CliSpecificity {95% CI}
Carignan 2020 78 28 58 105 0,57 [0.48, 0.65] 0.78 [0.70, 0.85] —a —=
Zayet 20203 41 3@ 29 16 0.59 [0.46, 0.70] 0,30 [0.18, 0.44] , , , —@— -

] 1 1 ] 1 ] 1
00204060581 00204086081

Test TST-113. Anosmia or dysgeusia (non-cross-sectional study)

Anosmia or dysgeusia {non-cross-sectional study)

Study TP FP FM TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% ClSpecificity {95% CI}
Carignan 2020 87 11 47 123 0,65 [0.58, 0,.73] 0,82 [0.88, 0.946] — _I._ I | — I = I "=
0020406081 00,20406081

Test TST-114. Sputum production (non-cross-sectional study)

Sputum production {non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity (95% ClSpecificity {95% CI}
Carignan 2020 40 43 84 81 0,30 [0.22, 0.38] 0.68 [0.39, 0.78] — —&
Zayet 202043 20 28 50 26 0,29 [2.18, 0.41] 0,48 (0,34, 062] W -

] L 1 1 1 1 ]
0020405081 0020406081

Test TST-115. Chills (non-cross-sectional study)

Chills {non-cross-sectional study}

Study TP FP FN TN Sensitivity {(95% Cl} Specificity {95% CI} Sensitivity {95% ClISpecificity {95% CI)
Carignan 2020 71 32 83 102 0.53 [0.44, 0.62] 07068083, ,  ®= &
00204060581 00204086081
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Test TST-116. Nausea (non-cross-sectional study)

Mausea {non-cross-sectional study)

Study TP FP FN TN Sensitivity {(95% Cl} Specificity {95% CI} Sensitivity {95% CIISpecificity {95% CI)
Carignan 2020 40 17 94 117 0,30 [0.22, 0.38] 0.87 [0.80, 0.92] & &

Yan 2020 3 B 58 185 0,05 [0.01, 0.14] 0.86 [0.92, 0.98] & a
Zayet 2020a 22 11 483 43 0,31 [0.21, 0.44] 0.80[0.65, 0,88 & .

00204060581 00204086081

Test TST-117. Vomiting (non-cross-sectional study)

Yomiting {non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% Cl} Specificity {95% CI} Sensitivity {95% Cllspecificity {95% CI}
Carignan 2020 9 5 125 129 0,07 [0.03, 0.12] 0,86 [0,92, 0,89] = L)
Zayet 20203 2 12 88 42 0,03 [0.00, 0.10] 078084, 088 =, | ——

1 1 L ] 1 1
0020406081 00204060581

Test TST-119. Abdominal pain (non-cross-sectional study)

Abdominal pain {(non-cross-sectional study)

Study TP FP FN TH Sensitivity {05% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Lee 2020 7 6 49 65 0,13 [0.05, 0.24] 0,92 [0.,83, 0.97] =& —&
Zayet 20208 14 9 56 45 0.20 [0.11, 0.31] 0.83 [0.71, 0.827] W, | —-

1 1 1 1 ] ] ] 1
0020406081 00204060581

Test TST-120. Conjunctival hyperemia (non-cross-sectional study)

Conjunctival hyperemia {non-cross-sectional study}

Study TP FP FHN TH Sensitivity {95% CI} Specificity {(95% CI} Sensitivity {95% Cllspecificity {95% CI}
Zayet 20203 3 16 &7 38 0,04 [0,01, 0.12] o.7o0[056, 082 =, |, ., ., =
0020406081 00200406081

Test TST-121. Diffuse headache (non-cross-sectional study)

Diffuse headache {non-cross-sectional study)

Study TP FP FN TH Sensitivity {95% CI} Specificity {(95% CI} Sensitivity {95% CllSpecificity {95% CI}
Zayet 2020 20 24 50 30 0.28 [0.18, 0.41] 058041, 068 [ W o —m—
00204060681 00200406081

Test TST-122. Frontal headache (non-cross-sectional study)

Frontal headache {non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% CI} Spedcificity {95% CI} Sensitivity {95% CllSpedificity {95% CI}
Zayet 20208 18 5 52 49 0.26 [0.16, 0.28] 0.6l [0.80, 097 [ -+ . . . . =
00204060581 00204060581
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Test TST-123. Epistaxis (non-cross-sectional study)

Epistaxis {(non-cross-sectional study)

Study TP FP FN TH Sensitivity {05% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Zayet 20205 3 3 67 31 0,04 [0.01, 0.12] 0.94 [0.85 0.99] I._ S S S By S S R I_.I
0020406081 0020406081

Test TST-124. Dry eyes (non-cross-sectional study)

Dry eyes {(non-cross-sectional study]

Study TP FP FN TH Sensitivity (95% CI} Specificity (95% CI} Sensitivity {(95% CllSpecificity {95% CI}
Zayet 2020s 3 2 67 52 0.0d [0.01, 0.12] ges[087 100 -, . . =
0020406081 00200406081

Test TST-125. Haemoptysis (non-cross-sectional study)

Haemoptysis {(non-cross-sectional study)

Study TP FP FN TN Sensitivity {05% CI} Specificity {95% CI} Sensitivity {95% CliSpecificity {95% CI}
Zayet 20208 6 3 64 51 0.08 [0.03, 0.18] 0.04 [0.85, 090) @& .. =
0020406081 00200406051

Test TST-126. Hearing loss (non-cross-sectional study)

Hearing loss {non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Zayet 20205 4 4 66 50 0.06 [0.02, 0.14] 0.63[0.82, 008 =, . . . . =
0020406081 00204060581

Test TST-127. Pulmonary auscultation: crackling bilateral (non-cross-sectional study)

Pulmonary auscultation: crackling bilateral {(non-cross-sectional study)

Study TP FP FH TH Sensitivity {95% CI} Specificity {95% ClI} Sensitivity {95% Cllspecificity {95% CI}
Zayet 20208 17 5 53 49 0,24 [0,15, 0.38] g8l (080,097 , =,  , |, ., ., ., =
0020406081 00200406081

Test TST-128. Pulmonary auscultation: crackling unilateral (non-cross-sectional study)

Pulmonary auscultation: crackling unilateral {non-cross-sectional study}

Study TP FP FN TN Sensitivity (95% CI} Specificity (95% CI} Sensitivity (95% CllSpecificity {(95% CI}
Zayet 20208 27 11 43 43 0,38 [0.27, 0.51] g.60[0.66, 068 W . —m
00204060681 00200406081
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Test TST-129. Pulmonary auscultation: rhonchi (non-cross-sectional study)

Pulmonary auscultation: rhonchi {(non-cross-sectional study)

Study TP FP FN TH Sensitivity {05% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Zayet 20205 1 9 69 45 0,01 [0.00, 0.08] 0,83 [0.71, 0.92] IF‘ S S S By S S R _I._ |
0020406081 0020406081

Test TST-130. Pulmonary auscultation: sibilant (non-cross-sectional study)

Pulmonary auscultation: sibilant {non-cross-sectional study)

Study TP FP FN TH Sensitivity (95% CI} Specificity (95% CI} Sensitivity {(95% CllSpecificity {95% CI}
Zayet 2020s 1 1 68 53 0.0l [0.00, 0.08] g.eg[oe0 100 ® . .
0020406081 00200406081

Test TST-131. Tachypnea (non-cross-sectional study)

Tachypnea {non-cross-sectional study)

Study TP FP FN TN Sensitivity {05% CI} Specificity {95% CI} Sensitivity {95% CliSpecificity {95% CI}
Zayet 20208 15 14 55 40 0.21 [0.13, 0.33] 0.74 [0.60, 085 , W, . —m
0020406081 00200406051

Test TST-132. Tinnitus (non-cross-sectional study)

Tinnitus {non-cross-sectional study)

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Zayet 20205 7 4 63 50 0.10 [0.04, 0.20] 0.63[0.82, 098] - . . . . =
0020406081 00204060581

Test TST-133. Tearing (non-cross-sectional study)

Tearing {non-cross-sectional study)

Study TP FP FH TH Sensitivity {95% CI} Specificity {95% ClI} Sensitivity {95% Cllspecificity {95% CI}
Zayet 20203 4 13 85 41 0,06 [0,02, 0.14] o07s (062,087 =, |, ., ., —=
0020406081 00200406081

Test TST-134. Dysgeusia or ageusia (non-cross-sectional study)

Dysgeusia or ageusia {(non-cross-sectional study)

Study TP FP FH TH Sensitivity {95% CI} Specificity (95% CI} Sensitivity {95% Cl}Specificity {(95% CI}
lee 2020 32 1 24 70 0,57 [0.43, 0.70] 0,88 [0,92, 1.00] — I—ql— P R R S ‘!I
00204068081 0020406081
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Test TST-135. Hyposmia (non-cross-sectional study)

Hyposmia {non-cross-sectional study)

Study
Lee 2020 7

ADDITIONAL TABLES

Table 1. QUADAS-2 checklist

TP FP FH TH Sensitivity {95% CI} Specificity {05% CI} Sensitivity {95% CliSpecificity (95% CI}
1 486 70

0.13 [0.05, 0.24] 0.99 [0.62, 1.00] = | -

0020406081 0020406081

Index test(s)

Signs and symptoms

Patients (setting, intended
use of index test, presenta-
tion, prior testing)

Primary care, hospital outpatient settings including emergency departments
Inpatients presenting with suspected COVID-19
No prior testing

Signs and symptoms often used for triage or referral

Reference standard and tar-
get condition

The focus will be on the diagnosis of COVID-19 disease and COVID-19 pneumonia. For this review,
the focus will not be on prognosis.

Participant selection

Was a consecutive or random
sample of patients enrolled?

This will be similar for all index tests, target conditions, and populations.

YES: if a study explicitly stated that all participants within a certain time frame were included; that
this was done consecutively; or that a random selection was done.

NO: if it was clear that a different selection procedure was employed; for example, selection based
on clinician's preference, or based on institutions.

UNCLEAR: if the selection procedure was not clear or not reported.

Was a case-control design
avoided?

This will be similar for all index tests, target conditions, and populations.

YES: if a study explicitly stated that all participants came from the same group of (suspected) pa-
tients.

NO: if it was clear that a different selection procedure was employed for the participants depending
on their COVID-19 (pneumonia) status or SARS-CoV-2 infection status.

UNCLEAR: if the selection procedure was not clear or not reported.

Did the study avoid inappro-
priate exclusions?

Studies may have excluded participants, or selected participants in such a way that they avoided
including those who were difficult to diagnose or likely to be borderline. Although the inclusion and
exclusion criteria will be different for the different index tests, inappropriate exclusions and inclu-
sions will be similar for all index tests: for example, only elderly patients excluded, or children (as
sampling may be more difficult). This needs to be addressed on a case-by-case basis.

YES: if a high proportion of eligible patients was included without clear selection.

NO: if a high proportion of eligible patients was excluded without providing a reason; if, in a retro-
spective study, participants without index test or reference standard results were excluded; if ex-
clusion was based on severity assessment post-factum or comorbidities (cardiovascular disease,
diabetes, immunosuppression).
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Table 1. QUADAS-2 checklist (continued)

UNCLEAR: if the exclusion criteria were not reported.

Did the study avoid inappro-
priate inclusions?

YES: if samples included were likely to be representative of the spectrum of disease.

NO: if the study oversampled patients with particular characteristics likely to affect estimates of ac-
curacy.

UNCLEAR: if the exclusion criteria were not reported.

Could the selection of pa-
tients have introduced bias?

HIGH: if one or more signalling questions were answered with NO, as any deviation from the selec-
tion process may lead to bias.

LOW: if all signalling questions were answered with YES.

UNCLEAR: all other instances.

Is there concern that the in-
cluded patients do not match
the review question?

HIGH: if accuracy of signs and symptoms were assessed in a case-control design, or in an already
highly selected group of participants, or the study was able to only estimate sensitivity or specifici-

ty.

LOW: any situation where signs and symptoms were the first assessment/test to be done on the in-
cluded participants.

UNCLEAR: if a description about the participants was lacking.

Index tests

Were the index test results
interpreted without knowl-
edge of the results of the ref-
erence standard?

This will be similar for all index tests, target conditions, and populations.

YES: if blinding was explicitly stated or index test was recorded before the results from the refer-
ence standard were available.

NO: if it was explicitly stated that the index test results were interpreted with knowledge of the re-
sults of the reference standard.

UNCLEAR: if blinding was unclearly reported.

If a threshold was used, was
it prespecified?

This will be similar for all index tests, target conditions, and populations.

YES: if the test was dichotomous by nature, or if the threshold was stated in the methods section,
or if authors stated that the threshold as recommended by the manufacturer was used.

NO: if a receiver operating characteristic curve was drawn or multiple threshold reported in the re-
sults section; and the final result was based on one of these thresholds; if fever was not defined be-
forehand.

UNCLEAR: if threshold selection was not clearly reported.

Could the conduct or inter-
pretation of the index test
have introduced bias?

HIGH: if one or more signalling questions were answered with NO, as even in a laboratory situation
knowledge of the reference standard may lead to bias.

LOW: if all signalling questions were answered with YES.

UNCLEAR: all other instances.

Is there concern that the in-
dex test, its conduct, or in-
terpretation differ from the
review question?

This will probably be answered 'LOW' in all cases except when assessments were made in a differ-
ent setting, or using personnel not available in practice.

Reference standard
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Table 1. QUADAS-2 checklist (continued)

Is the reference standard
likely to correctly classify
the target condition?

We will define acceptable reference standards using a consensus process once the list of reference
standards that have been used has been obtained from the eligible studies.

For severe pneumonia, we will consider how well processes adhered to the WHO case definition in
Appendix 1.

Were the reference standard
results interpreted without
knowledge of the results of
the index test?

YES: if it was explicitly stated that the reference standard results were interpreted without knowl-
edge of the results of the index test, or if the result of the index test was obtained after the refer-
ence standard.

NO: if it was explicitly stated that the reference standard results were interpreted with knowledge
of the results of the index test or if the index test was used to make the final diagnosis.

UNCLEAR: if blinding was unclearly reported.

Did the definition of the ref-
erence standard incorpo-
rate results from the index
test(s)?

YES: if results from the index test were a component of the reference standard definition.
NO: if the reference standard did not incorporate the index standard test.

UNCLEAR: if it was unclear whether the results of the index test formed part of the reference stan-
dard.

Could the conduct or inter-
pretation of the reference
standard have introduced
bias?

HIGH: if one or more signalling questions were answered with NO.
LOW: if all signalling questions were answered with YES.

UNCLEAR: all other instances.

Is there concern that the tar-
get condition as defined by
the reference standard does
not match the review ques-
tion?

HIGH: if the target condition was COVID-19 pneumonia, but only RT-PCR was used; if alternative di-
agnosis was highly likely and not excluded (will happen in paediatric cases, where exclusion of oth-
er respiratory pathogens is also necessary); if tests used to follow up viral load in known test-posi-
tives.

LOW: if above situations were not present.

UNCLEAR: if intention for testing was not reported in the study.

Flow and timing

Was there an appropriate in-
terval between index test(s)
and reference standard?

YES: this will be similar for all index tests, populations for the current infection target conditions: as
the situation of a patient, including clinical presentation and disease progress, evolves rapidly and

new/ongoing exposure can result in case status change, an appropriate time interval will be within

24 hours.

NO: if there was more than 24 hours between the index test and the reference standard or if partici-
pants were otherwise reported to be assessed with the index versus reference standard test at mo-
ments of different severity.

UNCLEAR: if the time interval was not reported.

Did all patients receive a ref-
erence standard?

YES: if all participants received a reference standard (clearly no partial verification).

NO: if only (part of) the index test-positives or index test-negatives received the complete reference
standard.

UNCLEAR: if it was not reported.

Did all patients receive the
same reference standard?

YES: if all participants received the same reference standard (clearly no differential verification).

NO: if (part of) the index test-positives or index test-negatives received a different reference stan-
dard.
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UNCLEAR: if it was not reported.

Cochrane Database of Systematic Reviews

Were all patients included in
the analysis?

YES: if all included participants were included in the analyses.

NO: if after the inclusion/exclusion process, participants were removed from the analyses for dif-
ferent reasons: no reference standard done, no index test done, intermediate results of both index
test or reference standard, indeterminate results of both index test or reference standard, samples
unusable.

UNCLEAR: if this was not clear from the reported numbers.

Could the patient flow have
introduced bias?

HIGH: if one or more signalling questions were answered with NO.

LOW: if all signalling questions were answered with YES.

UNCLEAR: all other instances.

ICU: intensive care unit; RT-PCR: reverse transcription polymerase chain reaction; SARS-CoV-2: severe acute respiratory syndrome
coronavirus 2; WHO: World Health Organization

Table 2. Summary of study characteristics

Study ID Sample Prevalence Setting Population Design Reference stan-
size dard
Ahmed 2043 7% Primarily All patients tested for SARS- Single-gate Not specified
2020 outpatient ~ CoV-2in the UHealth system (cross-sectional),
settings retrospective
Ai 2020 53 38% Hospitalin-  Patients hospitalised with pneu-  Single-gate PCR on nasopha-
patients monia diagnosed by imaging (cross-sectional), ryngeal swabs
prospective
Brotons 634 39% Primary Patients who had a face-to-face  Single-gate Positive serology
2020 care or phone consultation with their  (cross-sectional), for SARS-CoV-2
GP prospective (IgM and/or I1gG)
Carignan 268 Not applic-  Hospital Patients who underwent testing  Case-control PCR, samples not
2020 able outpatients  for SARS-CoV-2 at a hospital specified
Challener 146 Not applic-  Outpa- Patients screened for SARS- Case-control PCR, samples not
2020 able tients (dri- CoV-2 (suspicion based on pre- specified
ve-through  senting symptoms)
specimen
collection
site)
Cheng2020 33 33% Hospital Patients presenting to a fever Single-gate PCR on throat
outpatients  observation department (cross-sectional), swab
retrospective
Chen 2020 136 Not applic-  Hospitalin-  Patients admitted with pneu- Case-control PCR, samples not
able patients monia specified
Clemency 961 23% Outpatient  Healthcare workers triaged by Single-gate PCRon na-
2020 settings phone, tested at drive-through (cross-sectional), sopharyngeal or

site

prospective
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Table 2. Summary of study characteristics (continued)

oropharyngeal
swabs
Feng 2020 132 5% Emergency  Patients presenting to fever Single-gate PCR on throat
depart- clinic of ED (cross-sectional), swabs
ment retrospective
Gilbert 598 29% Outpatient ~ Suspected patients sent to test-  Single-gate PCR on nasopha-
2020 settings ing centres close to ED (cross-sectional), ryngeal swabs
prospective
Haehner 500 7% Outpatient  Patients presenting with symp-  Single-gate PCR on throat
2020 settings toms of a common cold to a (cross-sectional), swabs
COVID testing centre prospective
Huang2020 475 71% Hospitalin-  Patients admitted into one of 26  Single-gate PCR, samples not
patients COVID-19-designated hospitals (cross-sectional), specified
retrospective
Just 2020 374 11% Primary Convenience sample of patients ~ Single-gate PCR, samples not
care who were tested in GP’s prac- (cross-sectional), specified
tices prospective
Chua 2020 688 3% Emergency  Patients with acute respiratory Single-gate PCR on oropha-
depart- symptoms, tested at ED (cross-sectional), ryngeal swabs
ment retrospective
Leal 2020 1583 28% Outpatient ~ Patients meeting the suspected  Single-gate PCR, samples not
settings COVID-19 case definition (tested  (cross-sectional), specified
after initial screening question- prospective
naire)
Lee 2020 127 Not applic-  Outpatient  Patients tested at ambulatory Nested case-con-  PCR on nasopha-
able settings assessment centre trol ryngeal swabs
Liang2020 88 24% Hospital Patients with pneumonia and Single-gate PCR, sample not
outpatients  presenting to fever clinic (cross-sectional), specified; con-
retrospective ducted after pan-
el discussion
Mao 2020 1004 19% Hospital Patients visiting the fever clinics ~ Single-gate PCR, sample not
outpatients  (with fever or pulmonary symp-  (cross-sectional), specified
toms) retrospective
Nobel 2020 516 Not applic-  Hospital Patients who underwent SARS- Case-control PCR on nasopha-
able outpatients  CoV-2 testing seeking hospital ryngeal swabs
treatment or in essential per-
sonnel
O'Reilly 240 5% Emergency  Patients who met the testing Single-gate PCR, sample not
2020 depart- criteria for COVID-19 and who (cross-sectional), specified
ment presented at the ED prospective
Peng 2020 86 13% Hospital Patients clinically suspected Single-gate PCR on nasopha-
outpatients  and referred for testing (cross-sectional), ryngeal swabs
retrospective
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Table 2. Summary of study characteristics (continued)

Peyrony 391 58% Emergency  Patients tested at ED, decision Single-gate PCR on nasal
2020 depart- to test based on clinician’s dis- (cross-sectional), swabs
ment cretion prospective
Pisapia 37 46% Emergency  Patients admitted in selected Single-gate PCR, different
2020 depart- medical wards (ED + lab) of a (cross-sectional),  tests used (com-
ment/ mono-specialist infectious dis- retrospective mercial kits used
eases referral centre because of during study
lab clinical suspicion changed), neg-
atives re-tested
after 24 h, na-
sopharyngeal
swab
Rentsch 3789 15% Unclear Patients tested for SARS-CoV-2 Single-gate PCR on nasopha-
2020 in the Veterans Affairs Cohort (cross-sectional), ryngeal swabs
born between 1945 and 1965 retrospective
Salmon 1824 47% Outpatient ~ Patients suspected of SARS- Single-gate PCR on nasopha-
2020 setting CoV-2 infection, tested at (cross-sectional), ryngeal swabs
screening centre prospective
Shah 2020 316 10% Emergency  Patients presenting at an ED Single-gate PCRteston
depart- with an acute respiratory illness  (cross-sectional), oropharyngeal
ment retrospective and/or nasopha-
ryngeal swabs
Song2020a 399 7% Hospital Patients tested for SARS-CoV-2 Single-gate PCR on sputum
outpatients (cross-sectional), samples
retrospective
Sun 2020 788 Not applic-  Hospital Patients presenting to testing Single-gate PCR on sputum,
able outpatients  centre, either self-referred, re- (cross-sectional), endotracheal as-
ferred from primary care or at- retrospective pirate, nasopha-
risk cases identified by national ryngeal swab or
contact tracing throat swab
Tolia 2020 283 10% Emergency  Patients presenting with symp-  Single-gate PCR on nasopha-
depart- toms, travel history, risk factors  (cross-sectional), ryngeal swabs
ment or healthcare workers retrospective
Tordjman 100 Not applic-  Emergency  Patients with both RT-PCR and Single-gate PCR (specimen
2020 able depart- CT-scan results available with a (cross-sectional), not specified) or
ment 1:1 patient:controlinclusionra-  retrospective CT-scan lungs
tio from ED
Trubiano 2935 4% Outpatient ~ Patients presenting at a COV- Single-gate PCR on nasopha-
2020 setting ID-19 rapid assessment screen- (cross-sectional), ryngeal swabs
ing clinic, meeting DHHS prospective
screening criteria
Tudrej2020 816 24% Primary Patients referred by GPs for PCR  Single-gate PCR on nasopha-
care/ out- testing at lab (cross-sectional), ryngeal swabs
patient set- prospective
ting
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Table 2. Summary of study characteristics (continued)

Wee 2020 870 18% Emergency  Patients presenting with respi- Single-gate PCR on oropha-
Depart- ratory symptoms or travel histo-  (cross-sectional), ryngeal swabs
ment ry prospective

Wei 2020 936 67% Hospital Febrile patients visiting a fever Single-gate PCR on throat-
outpatient  clinic (cross-sectional), swab specimens

retrospective

Xie 2020 105 20% Hospitalin-  Patients in whom PCR test was Single-gate PCR testing on
patients performed at two Shangai hos- (cross-sectional), throat swab and

pitals retrospective sputum speci-
mens, patients
pre-selected on
the presence of
pneumonia (ra-
diological find-
ings)

Yan 2020 262 23% Hospital Patients presenting at hospital Other PCR, samples not
outpatient for SARS-CoV-2 testing, not oth- specified

erwise specified
Yang 2020 121 Not applic-  Hospitalin-  Patient with pneumonia from Case-control PCR, samples not
able patients SARS-CoV-2 and patients with specified
pneumonia from influenza in
2015-2019

Yombi 2020 536 33% Unclear Healthcare workers were test- Single-gate PCR, samples not
(health- ed if they had respiratory symp-  (cross-sectional), specified
care work- toms with or without fever
ers working unclear retro-or
at tertiary prospective
hospital)

Zavascki 464 21% Hospital Patients attending a screening Cross-sectional, PCR, samples not

2020 outpatients  clinic, suspicion based on fever retrospective specified

or any respiratory symptom

Zayet 124 56% Hospitalin-  Patients with confirmed COV- Case-control PCR on na-

2020a patients + ID- 19 or confirmed influenza A/ sopharyngeal
outpatients B who consulted or were hospi- swabs, sputum,

talised in the hospital bronchial aspi-
rates or bron-
choalveolar
lavage fluids

Zayet 217 44% Hospital Patients presenting with possi- Single-gate PCR on nasopha-

2020b outpatients  ble COVID-19 at the outpatient (cross-sectional), ryngeal swabs

department retrospective

Zhao 2020 34 Not applic-  Hospitalin-  Patients with pneumonia and Case-control PCR on throat or

able patients admitted to hospital sputum swabs

Zhu 2020 116 28% Emergency  Patients suspected of SARS- Single-gate PCR, samples not
depart- CoV-2 and presenting to the ED (cross-sectional), specified
ment retrospective
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Table 2. Summary of study characteristics (continued)

Zimmer- 736

man 2020

7%

Unclear

Not specified

Not specified PCR, samples not

specified

CT: computed tomography; DHHS: Department of Health and Human Services; ED: emergency department; GP: general practitioner;
PCR: polymerase chain reaction; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2

Table 3. Study characteristics of papers investigating olfactory symptoms

Study Recruitment Prevalence of Setting + season Measurement of symptoms
CoVID-19
Brotons 2020 Mild or moderate 634/742 under- Primary care Standardised questionnaire
symptoms without went testing
confirmed diagnosis 244 were seropos-  SPring Ateam of trained GPs, nurses, and medical
(observational study) itive for IgM and/ students carried out the survey
or 1gG (38%)
Carignan 2020 All patients who un- 134/2883 (4.6%) Hospital outpa- All participants were interviewed via tele-

derwent testing for
SARS-CoV-2

Adults who tested
positive for SARS-
CoV-2 were used to
compare to control

group

tients

Winter-spring

phone by trained interviewers using a stan-
dardised questionnaire. Questions were
adapted from the self-reported Mini Olfacto-
ry Questionnaire (validated questionnaire)

Clemency 2020 HCWs with symptoms 225 of 961 HCW Outpatient set- HCW were evaluated for potential testing
concerning COVID-191  (23%) tested pos-  tings through a centralised nurse call centre. A
itive ) standardised list of symptoms was devel-
Spring oped and utilised as part of usual care by the
health system’s COVID-19 call centre.
Haehner 2020 Symptoms of a com- 34 of 500 (6.8%) Outpatient set- All patients who presented to the testing
mon cold + fulfilled patients tings centre received a standardised question-
COVID testing criteria ) naire, which included the patients' main
Spring symptoms, time course and an addition-
al self-assessment of the patients' current
smell, taste function and nasal breathing
compared to the level before onset of symp-
toms. The patients had indicate whether
they experienced loss of smell and/or taste
(yes vs no) and quantify this on a scale of
0-10 (0 = no function, 10 = best function)
Just 2020 Patients who received ~ 40/347 tested pos- Convenience Data were collected based on a uniform
a PCR test itive for COVID-19  sample of pa- quality standard in the documentation of
Comparison of pa- (12%) tients who were COVID-19 suspect cases
tients with positive tested in GP’s
and negative test re- practices
sults
Spring
Chua 2020 Acute respiratory 31/717 tested pos-  Emergency de- Self-reported olfactory ability.

symptoms

itive for COVID-19
(4.3%)

partment

Spring

ED started actively inquiring about olfactory
loss in all patients who were included.
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Table 3. Study characteristics of papers investigating olfactory symptoms (continued)

Fulfilled suspect or
surveillance case defi-
nition

Leal 2020 Suspected COVID-19 2073 suspected Outpatient set- Residents of the municipality of Sdo Cae-
symptoms cases: 1583 were tings tano do Sul aged = 12 years with suspected
tested. COVID-19 symptoms were encouraged to
444 were positive.  Autumn contact a dedicated platform, where they
(28%) were invited to complete a screening ques-
tionnaire that included socio-demographic
604/1136 PCR- data; information on symptoms type, onset
negative patients and duration; and recent contacts.
underwent serolo-
gy-
52 tested positive.
(8.6%)
Lee 2020 Adults who underwent  102/1345 patients  Outpatient set- Online survey. Baseline characteristics were
PCR test (reason not tested positive. tings collected and included.
specified) (7.6%)
Spring Smell and taste-specific questions included
56/102 positive the presence of smell or taste loss around
patients and 72 the onset of COVID-19 like symptoms, as
negative patients well the current ability to smell.
completed the
survey
O'Reilly 2020 Fulfilled testing crite- 240/1508 patients ~ Emergency de- Dedicated form embedded in the hospital’s
ria met inclusion cri- partment electronic medical record
Cases not feasible to teria.
obtain a history in or- Autumn
der to exclude COV- 11 had a positive
ID-19 test result (4.6%)
Peyrony 2020 Symptomatic patients  225/391 had posi-  Emergency de- Patient-reported symptoms, physical exami-
Patients with comor- tive test result for partment nation by emergency physicians
bidities that putthem  SARS-CoV-2 (58%) ) )
at risk of severe infec- Winter-spring
tion.
No suspicion of COV-
ID-19 but needing hos-
pitalization
Salmon 2020 All consecutive pa- 849 of 1824 (47%)  Outpatient set- Patients were systematically assessed dur-
tients who were tested  tested positive ting ing the usual medical symptom’s screening

for SARS-CoV-2 by RT-
PCR during the same
period

Winter-spring

about their olfactory and gustatory dysfunc-
tion

Trubiano 2020 Patients that met 4226 patients, Outpatient set- Data systematically gathered of patients
DHHS criteria for 2976 were tested ting presenting to the clinic by medical staff
SARS-CoV-2 testing (41 excluded)
Autumn
108/2935 tested
positive (3.8%)
Tudrej 2020 Primary care patients 198/816 tested Primary care/ Self-reported pre-formatted questionnaire
with suspicion of COV-  positive (24%) outpatient set- about their symptoms
ID-19 based on symp- ting
toms
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Table 3. Study characteristics of papers investigating olfactory symptoms (continued)

Spring
Wee 2020 New-onset olfactory 155 of 870 (18%) Emergency de- Self-reported, a questionnaire including res-
or taste disorders patients tested partment piratory symptoms, self-reported OTD, and
positive travel and epidemiological risk factors was
Suspected COVID-19 Spring administered at ED triage to risk-stratify ad-
case missions
Zayet 2020a Adult patients with 124 patients Hospital inpa- Standardised questionnaire for each pa-
confirmed COVID-19 tients + outpa- tient with suspected COVID-19 (also suspect-
or confirmed influenza 70 COVID +(56%)  tjents ed influenza) to help screen their function-
A/B al symptoms and the onset and duration of
54 InfluenzaA/B+  winter their symptoms.
Zayet 2020b Possible COVID-19 95/217 had a posi-  Hospital outpa- Standardised questionnaire was designed to
based on symptoms tive PCR (44%) tients specify the symptoms in patients consulting
for COVID-19 suspicion.
122 had a negative  Spring
PCR
Zimmerman Suspected cases of 55/736 tested pos-  Unclear Symptoms reported at enrolment
2020 COVID-19 based on itive (7.4%)
symptoms Spring

ED: emergency department; GP: general practitioner; HCW: healthcare workers; OTD: olfactory and taste disorder; PCR: polymerase
chain reaction; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2
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Table 4. Summary point statistics of selected index tests, including 95% confidence intervals (bivariate meta-analysis, analyses restricted to cross-

sectional studies)

Index test Number of Number of COV- Sensitivity Specificity LR+ LR- DOR
studies ID-19 positives/
(95% Cl) (95% CI) (95% Cl) (95% ClI) (95% Cl)
Total number of
participants
n/N (%)
A. All cross-sectional studies
Cough 25 3207/15,459 67.4% 35.0% 1.036 0.933 1.110
(20.7%)
(59.8% to 74.1%) (28.7% to 41.9%) (0.969 to 1.107) (0.816 to 1.067) (0.909 to 1.356)
Anosmia 11 2305/9552 (24.1%) 28.0% 93.4% 4.254 0.771 5.549
(17.7% to 41.3%) (88.3% t0 96.4%) (3.172 t0 5.705) (0.676 to 0.879) (4.089 to 7.532)
Ageusia 6 1893/7393 (25.6%) 24.8% 91.4% 2.876 0.823 3.495
(12.4% to 43.5%) (81.3% t0 96.3%) (2.021 to 4.092) (0.712 t0 0.951) (2.408 to 5.072)
Anosmia or 6 1589/8142 (19.5%) 41.0% 90.5% 4.306 0.652 6.602
ageusia
(27.0% to 56.6%) (81.2% t0 95.4%) (3.002t06.177) (0.542t0 0.785) (5.271t0 8.270)
Sore throat 20 3308/15,876 21.2% 69.5% 0.694 1.134 0.612
(20.8%)
(13.5% to 31.6%) (58.1% to 78.9%) (0.565 t0 0.853) (1.053 to 1.222) (0.473 10 0.793)
Myalgia 13 2033/8105 (25.1%) 26.6% 83.1% 1.575 0.883 1.783
(15.3% to 42.2%) (70.6% to 90.9%) (1.260 to 1.968) (0.810t0 0.962) (1.367 t0 2.327)
Fatigue 12 1727/5553 (31.1%) 36.4% 74.7% 1.438 0.851 1.689
(22.1% to 53.6%) (63.6% to 83.3%) (1.142 to 1.811) (0.727 t0 0.997) (1.166 to 2.2447)
Dyspnoea 24 2878/14,913 24.9% 77.1% 1.084 0.975 1.112
(19.3%)
(16.6% to 35.5%) (66.8% to 84.8%) (0.906 to 1.299) (0.921 to 1.032) (0.878 to 1.409)
Diarrhoea 20 2342/13,016 11.6% 90.6% 1.232 0.976 1.263

(18.0%)
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Table 4. Summary point statistics of selected index tests, including 95% confidence intervals (bivariate meta-analysis, analyses restricted to cross-
sectional studies) (continued)

(7.6% to 17.4%) (86.6% t0 93.5%) (1.006 to 1.509) (0.948 to 1.004) (1.004 to 1.588)
Anosmia or 1589/8142 (19.5%) 41.0% 90.5% 4.306 0.652 6.602
ageusia

(27.0% to 56.6%) (81.2% to 95.4%) (3.002t0 6.177) (0.542 to 0.785) (5.271 to 8.270)
Sputum pro- 1426/5144 (27.7%) 18.9% 81.3% 1.009 0.998 1.011
duction

(8.1% to 38.1%) (57.9% t0 93.2%) (0.680 to 1.497) (0.912 to 1.092) (0.622 to 1.642)
Nausea or 1059/5381 (19.7%)  5.4% 95.3% 1.146 0.993 1.154
vomiting

(2.4% to 11.5%) (92.0% to 97.3%) (0.676 to 1.942) (0.963 to 1.024) (0.660 to 2.017)
Chest tight- 1518/6057 (25.1%) 4.7% 94.6% 0.876 1.007 0.870
ness

(2.5% to 8.9%) (88.6% t0 97.6%) (0.568 to 1.349) (0.982 to 1.033) (0.550 to 1.373)

B. Sensitivity analysis: cross-sectional studies with a prospective data-collection only

Fever 860/5548 (15.5%) 53.8% 67.4% 1.651 0.685 2411

(35.0% to 71.7%) (53.3% to 78.9%) (1.413 to 1.930) (0.534 t0 0.879) (1.745 t0 3.331)
Cough 1484/6411 (23.1%)  66.3% 40.7% 1.118 0.829 1.349

(57.8% to 73.8%) (33.6% to 48.3%) (1.005 to 1.243) (0.686 to 1.001) (1.008 to 1.805)
Headache 1473/6171(23.9%)  21.9% 80.1% 1.097 0.976 1.124

(9.2% to 43.5%) (60.2% to 91.4%) (0.872t0 1.379) (0.914 to 1.043) (0.839 to 1.504)
Dyspnoea 840/5495 (15.3%) 37.0% 66.0% 1.089 0.954 1.140

(23.3% to 53.1%) (56.3% to 74.6%) (0.852 to 1.391) (0.821t0 1.110) (0.768 to 1.693)
Sore throat 1464/6928 (21.1%)  32.2% 57.9% 0.766 1.170 0.654

(23.0% to 43.1%) (43.9% to 70.8%) (0.690 to 0.849) (1.052 to 1.302) (0.540 t0 0.793)
Diarrhoea 635/5157 (12.3%) 23.8% 85.1% 1.597 0.895 1.784

(13.8% to 37.8%) (77.2% to 90.6%) (0.903 to 2.826) (0.767 to 1.046) (0.869 to 3.660)
Myalgia 488/1926 (25.3%) NA NA NA NA NA
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Table 4. Summary point statistics of selected index tests, including 95% confidence intervals (bivariate meta-analysis, analyses restricted to cross-

sectional studies) (continued)

Fatigue 6 752/2613 (28.8%) 35.7% 74.0% 1.373 0.869 1.581
(17.2% to 59.7%) (56.1% to 86.4%) (0.901 to 2.094) (0.688 to 1.098) (0.837 t0 2.984)
Sputumpro- 1 225/961 (23.4%) NA NA NA NA NA
duction
Nausea or 2 264/687 (38.4%) NA NA NA NA NA
vomiting
Chest tight- 2 333/3326 (10.0%) NA NA NA NA NA
ness
Anosmia 8 2129/8518 (25.0%) 29.1% 92.3% 3.765 0.768 4.900
(18.9% to 42.1%) (85.8% to 95.9%) (2.783 t0 5.092) (0.682 to 0.866) (3.717 to 6.460)
Ageusia 5 1843/7293 (25.3%) 29.4% 89.0% 2.667 0.793 3.362
(15.1% to 49.5%) (77.6% to 94.9%) (1.957 to 3.636) (0.669 t0 0.941) (2.382 t0 4.746)
Anosmia or 5 1534/7406 (20.7%) 36.5% 92.4% 4,782 0.687 6.955
agetsia (24.0% to 51.2%) (84.1% to 96.5%) (3.182 t0 7.185) (0.586 to 0.806) (5.195 t0 9.312)

Cl: confidence interval; DOR: diagnostic odds ratio; LR+: positive likelihood ratio; LR-: negative likelihood ratio; NA: not applicable, number of studies too small to perform

meta-analysis

Kieaqi (JF)
aueayrory \

‘yyeay 19199
*SUOISII3P pawioju]
*33UaPIAS parshaL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

APPENDICES

Appendix 1. World Health Organization case definitions
Severe pneumonia

Adolescent or adult: fever or suspected respiratory infection, plus one of the following: respiratory rate higher than 30 breaths/minute;
severe respiratory distress; or oxygen saturation (Sp0O,) 93% or less on room air. Child with cough or difficulty in breathing, plus at least one

of the following: central cyanosis or SpO, less than 90%; severe respiratory distress (for example, grunting, very severe chest indrawing);
signs of pneumonia with a general danger sign: inability to breastfeed or drink, lethargy or unconsciousness, or convulsions.

Other signs of pneumonia may be present: chest indrawing, fast breathing (in breaths/minute): aged under 2 months: 60 or higher; aged
2 to 11 months: 50 or higher; aged 1 to 5 years: 40 or higher. While the diagnosis is made on clinical grounds; chest imaging may identify
or exclude some pulmonary complications.

Acute respiratory distress syndrome (ARDS)

Onset within one week of a known clinical insult or new or worsening respiratory symptoms.

Chest imaging (that is, X-ray, computed tomography (CT) scan, or lung ultrasound): bilateral opacities, not fully explained by volume
overload, lobar or lung collapse, or nodules.

Origin of pulmonary infiltrates: respiratory failure not fully explained by cardiac failure or fluid overload. Need objective assessment (for
example, echocardiography) to exclude hydrostatic cause of infiltrates/oedema if no risk factor present.

Oxygenation impairment in adults:

« mild ARDS: 200 mmHg less than ratio of arterial oxygen partial pressure/fractional inspired oxygen (PaO,/FiO;) 300 mmHg or less (with
positive end-expiratory pressure (PEEP) or continuous positive airway pressure (CPAP) 5 cmH,0, or more, or non-ventilated);

« moderate ARDS: 100 mmHg < Pa0O,/FiO, <200 mmHg (with PEEP = 5 cmH,0, or non-ventilated);
« severe ARDS: Pa0O,/FiO, < 100 mmHg (with PEEP = 5 cmH,0, or non-ventilated);
« when Pa0, is not available, SpO,/FiO, < 315 mmHg suggests ARDS (including in non-ventilated patients).

Oxygenation impairment in children: note Ol = Oxygenation Index and OSI = Oxygenation Index using SpO,. Use PaO,-based metric when
available. If PaO, not available, wean FiO, to maintain SpO, < 97% to calculate OSI or Sp0,/FiO,, ratio:

« bilevel (non-invasive ventilation or CPAP) = 5 cmH,O via full-face mask: PaO,/FiO; < 300 mmHg or Sp0O,/FiO; < 264;
« mild ARDS (invasively ventilated): 4 <0l <8 or 5 < 0S| < 7.5;

« moderate ARDS (invasively ventilated): 8<0l <16 or 7.5 < 0SI1 <12.3;

« severe ARDS (invasively ventilated): Ol = 16 or OSI = 12.3.

Appendix 2. Search classification model

We needed a more efficient approach to keep up with the rapidly increasing volume of COVID-19 literature. A classification model for
COVID-19 diagnostic studies was built with the model building function within Eppi Reviewer, which uses the standard SGCClassifier in
Scikit-learn on word trigrams. As outputs, new documents receive a percentage (from the predict_proba function) where scores close to
100 indicate a high probability of belonging to the class ‘relevant document’ and scores close to 0 indicate a low probability of belonging
to the class ‘relevant document’. We used three iterations of manual screening (title and abstract screening, followed by full-text review)
to build and test classifiers. The final included studies were used as relevant documents, while the remainder of the COVID-19 studies were
used as irrelevant documents. The classifier was trained on the first round of selected articles, and tested and retrained on the second
round of selected articles. Testing on the second round of selected articles revealed poor positive predictive value but 100% sensitivity at
a cut-off of 10. The poor positive predictive value is mainly due to the broad scope of our topic (all diagnostic studies in COVID-19), poor
reporting in abstracts, and a small set of included documents. The model was retrained using the articles selected of the second and third
rounds of screening, which added a considerable number of additional documents. This led to a large increase in positive predictive value,
at the cost of a lower sensitivity, which led us to reduce the cut-off to 5. The largest proportion of documents had a score between 0-5.
This set did not contain any of the relevant documents. This version of the classifier with a cut-off 5 was used in subsequent rounds and
accounted for approximately 80% of the screening burden.

Appendix 3. Cochrane COVID-19 Study Register searches
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Source

Strategy

ClinicalTrials.gov

COVID-19 OR 2019-nCoV OR SARS-CoV-2 OR 2019 novel coronavirus OR severe acute respiratory
syndrome coronavirus 2 OR Wuhan coronavirus

WHO ICTRP We screened the entire COVID-19.csv file available from https://www.who.int/emergencies/dis-
eases/novel-coronavirus-2019
PubMed ("2019 nCoV"[tiab] OR 2019nCoV(tiab] OR "2019 novel coronavirus"[tiab] OR ((coronavirus[tiab]

OR "corona virus"[tiab]) AND (Huanan[tiab] OR Hubei[tiab] OR Wuhan[tiab])) OR "coron-
avirus-19"[tiab] OR "coronavirus disease-19"[tiab] OR "coronavirus disease-2019"[tiab] OR "COV-
ID 19"[tiab] OR COVID19[tiab] OR "nCov 2019"[tiab] OR "new coronavirus"[tiab] OR "new coro-
naviruses'[tiab] OR "novel coronavirus"[tiab] OR "novel coronaviruses"[tiab] OR "novel corona
virus"[tiab] OR "SARS-CoV2"[tiab] OR "SARS CoV-2"[tiab] OR SARSCoV2[tiab] OR "SARSCoV-2"[tiab]
OR "SARS-coronavirus-2"[tiab] OR "SARS-like coronavirus"[tiab] OR "Severe Acute Respiratory Syn-
drome Coronavirus-2"[tiab] OR "COVID-19"[nm] OR "COVID-19 drug treatment"[nm] OR "COVID-19
diagnostic testing"[nm] OR "COVID-19 serotherapy"[nm] OR "COVID-19 vaccine"[nm] OR "LAMP
assay"[nm] OR "severe acute respiratory syndrome coronavirus 2"[nm] OR "spike protein, SARS-
CoV-2"[nm]) NOT ("animals"[mh] NOT "humans"[mh]) NOT (editorial[pt] OR newspaper article[pt])

Appendix 4. Living search from the University of Bern

We took the following information from the university of Bern website (see: ispmbern.github.io/covid-19/living-review/

collectingdata.html).

The register is updated daily and CSV file downloads are made available.

1 April 2020

From 1 April 2020, we will retriev the curated BioRxiv/MedRxiv dataset (connect.medrxiv.org/relate/content/181).

26 to 31 March 2020

MEDLINE: (\"Wuhan coronavirus\" [Supplementary Concept] OR \"COVID-19\" OR\"2019 ncov\"[tiab] OR ((\"novel coronavirus\"[tiab] OR
\"new coronavirus\"[tiab]) AND (wuhan[tiab] OR 2019[tiab])) OR 2019-nCoV[All Fields] OR (wuhan[tiab] AND coronavirus[tiab])))))

Embase: (nCoV or 2019-nCoV or ((new or novel or wuhan) adj3 coronavirus) or covid19 or covid-19 or SARS-CoV-2).mp.

BioRxiv/MedRxiv: ncov or corona or wuhan or COVID or SARS-CoV-2

With the kind support of the Public Health & Primary Care Library PHC (www.unibe.ch/university/services/university_library/
faculty_libraries/medicine/public_health_amp_primary_care_library_phc/index_eng.html), and following guidance of the Medical
Library Association (www.mlanet.org/p/cm/ld/fid=1713).

1 January 2020 to 25 March 2020

MEDLINE: ("Wuhan coronavirus" [Supplementary Concept] OR "COVID-19" OR "2019 ncov"[tiab] OR (("novel coronavirus"[tiab] OR "new
coronavirus"[tiab]) AND (wuhan[tiab] OR 2019[tiab])) OR 2019-nCoV/[All Fields] OR (wuhan[tiab] AND coronavirus[tiab])))))

Embase: ncov OR (wuhan AND corona) OR COVID

BioRxiv/MedRxiv: ncov or corona or wuhan or COVID

Appendix 5. CDC Library, COVID-19 Research Articles Downloadable Database
Embase records from the Stephen B. Thacker CDC Library, COVID-19 Research Articles Downloadable Database.

Records were obtained by the CDC library by searching Embase through Ovid using the following search strategy.
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Source Strategy

Embase (coronavir* OR corona virus* OR betacoronavir* OR covid19 OR covid 19 OR nCoV OR novel CoV OR
CoV 2 OR CoV2 OR sarscov2 OR 2019nCoV OR wuhan virus*).mp. OR ((wuhan OR hubei OR huanan)
AND (severe acute respiratory OR pneumonia*) AND outbreak*).mp. OR Coronavirus infection/ OR
coronavirinae/ OR exp betacoronavirus/

Limits: 2020-
OR

(novel coronavir* OR novel corona virus* OR covid19 OR covid 19 OR nCoV OR novel CoV OR CoV 2
OR CoV2 OR sarscov2 OR 2019nCoV OR wuhan virus*).mp. OR ((wuhan OR hubei OR huanan) AND
(severe acute respiratory OR pneumonia*) AND outbreak*).mp. OR ((wuhan OR hubei OR huanan)
AND (coronavir* OR betacoronavir*)).mp.

Limits: 2019-
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