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ABSTRACT

It is difficult to identify suspected cases of atypical patients with coronavirus disease 2019 (COVID-19),
and data on severe or critical patients are scanty. This retrospective study presents the clinical, labora-
tory, and radiological profiles, treatments, and outcomes of atypical COVID-19 patients without respira-
tory symptoms or fever at onset. The study examined ten atypical patients out of 909 severe or critical
patients diagnosed with COVID-19 in Wuhan Union Hospital West Campus between 25 January 2020
and 10 February 2020. Data were obtained from the electronic medical records of severe or critical
patients without respiratory symptoms or fever at onset. Outcomes were followed up to discharge or
death. Among 943 COVID-19 patients, 909 (96.4%) were severe or critical type. Of the severe or critical
patients, ten (1.1%) presented without respiratory symptoms or fever at admission. The median age of
the ten participants was 63 years (interquartile range (IQR): 57-72), and seven participants were men.
The median time from symptom onset to admission was 14 d (IQR: 7-20). Eight of the ten patients
had chronic diseases. The patients had fatigue (n = 5), headache or dizziness (n = 4), diarrhea (n = 5), anor-
exia (n = 3), nausea or vomiting (n = 3), and eye discomfort (n = 1). Four patients were found to have lym-
phopenia. Imaging examination revealed that nine patients had bilateral pneumonia and one had
unilateral pneumonia. Eventually, two patients died and eight were discharged. In the discharged
patients, the median time from admission to discharge lasted 24 d (IQR: 13-43). In summary, some sev-
ere or critical COVID-19 patients were found to have no respiratory symptoms or fever at onset. All such
atypical cases should be identified and quarantined as early as possible, since they tend to have a
prolonged hospital stay or fatal outcomes. Chest computed tomography (CT) scan and nucleic acid
detection should be performed immediately on close contacts of COVID-19 patients to screen out those
with atypical infections, even if the contacts present without respiratory symptoms or fever at onset.
© 2020 THE AUTHORS. Published by Elsevier LTD on behalf of Chinese Academy of Engineering and
Higher Education Press Limited Company. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

[2]. The rapidly growing number of cases and the quick spread of
the disease further confirm that this virus can swiftly transmit

In December 2019, a new virus, now named severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2), triggered a massive
epidemic [1]. As of 13 September 2020, 28 677 773 confirmed
cases and 918 118 deaths have been reported around the world
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from person to person [3-6]. The basic reproductive number (RO)
of SARS-CoV-2 infection has been estimated to be 2.2 [7]. House-
hold clusters [3], transmission within the community, and infec-
tion among healthcare workers [6] have been reported as three
major forms of transmission via congregation. The reported case
fatality rate (CFR) of COVID-19 is 4.0% [8], which is lower than that
of severe acute respiratory syndrome (SARS; 9.2%) and that of Mid-
dle East respiratory syndrome (MERS; 34.4%) [9]. Higher CFR was
associated with advanced age, higher Sequential Organ Failure
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Assessment (SOFA) score, greater level of D-dimer [10]. The CFR of
critical cases was 61.5% [11].

Human coronaviruses, such as SARS coronavirus (SARS-CoV)
and MERS coronavirus (MERS-CoV), affect multiple systems, but
particularly target respiratory tracts [12-14]. Fever, dry cough,
dyspnea, and fatigue have been the most common symptoms
observed in confirmed COVID-19 patients [1]. Less common symp-
toms include headache and diarrhea, among others [4]|. Few
patients infected with SARS-CoV-2 have had prominent upper res-
piratory tract signs and symptoms (e.g., rhinorrhea, sneezing, or
sore throat), indicating that COVID-19 is not a typical upper respi-
ratory tract infection. Cases of insidious transmission of COVID-19
via asymptomatic persons have also been reported [15]. The viral
load detected in asymptomatic patients is similar to that in their
symptomatic counterparts, suggesting that transmission potential
is independent of the symptoms presented [16]. The existence of
asymptomatic cases poses a serious threat to public health; how-
ever, data on asymptomatic patients with SARS-CoV-2 infection
are scanty. Similar to asymptomatic patients, COVID-19 patients
with atypical symptoms might not be aware of their illness and,
as a result, might not be properly quarantined. Moreover, they
might fail to seek medical attention or might be neglected by
medical professionals, and thus unwittingly transmit the virus to
others.

In this study, we aimed to describe the clinical, laboratory, and
radiological characteristics, treatments, and outcomes of severe or
critical COVID-19 patients who presented no respiratory symp-
toms or fever at onset. We hope that our study findings will pro-
vide useful information to clinicians who are currently fighting
on the front lines of the battle with the COVID-19.

2. Methods
2.1. Study design and participants

Wuhan Union Hospital West Campus is a designated hospital
for COVID-19 patients. We collected clinical data of all patients
with confirmed COVID-19 admitted to Wuhan Union Hospital
West Campus from 25 January 2020 to 10 February 2020. Included
in this study were severe or critical patients who had no fever and/
or respiratory symptoms before a definite diagnosis was made or
they were admitted. Patients who had fever and/or respiratory dis-
comfort and cases whose clinical symptoms were incomplete or
missing were excluded from this study. By the cutoff day of the
study, all enrolled patients had been discharged or died. No
patients or medical staff involved in patient care took part in the
study design and statistical analyses. This retrospective study
was approved by the institutional ethics board of Wuhan Union
Hospital, Huazhong University of Science and Technology (No.
0036), Wuhan, China. Written informed consent was waived due
to the critical situation of an emerging infectious disease.

2.2. Data collection

Data were collected concerning demographics, clinical symp-
toms, medical history, underlying comorbidities, laboratory find-
ings, chest computed tomography (CT) findings, therapeutic
measures (e.g., antiviral therapy and respiratory support), and clini-
cal outcomes. Diagnoses and condition classifications of COVID-19
were based on the Diagnosis and treatment protocol for novel coron-
avirus pneumonia (trial version 3) [17]. Laboratory tests—all per-
formed according to the clinical care needs of the patients—
basically consisted of a complete blood count, blood biochemical
analysis (assessment of liver and renal function), coagulation test-
ing, and tests for C-reactive protein (CRP), procalcitonin (PCT), lac-
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tate dehydrogenase (LDH), muscle hemoglobin, hypersensitive
troponin, and creatine kinase (CK) levels. Radiological abnormali-
ties were determined based on the documentation and were
reviewed by two physicians in respiratory medicine.

2.3. Definitions

An atypical patient was defined as a patient with laboratory-
confirmed COVID-19 but without characteristic fever or respira-
tory symptoms before hospital admission. Fever was defined as
an axillary temperature of 37.3 °C or higher. Respiratory symptoms
mainly consisted of cough, expectoration hemoptysis, chest tight-
ness, and dyspnea. Low blood oxygen saturation (SpO,) was
defined as SpO, < 93% at rest [17]. The date of disease onset was
defined as the day on which the symptoms were first noticed.
The date of definite diagnosis of SARS-CoV-2 infection was defined
as the day on which a positive specimen was obtained from the
patient. Shock and acute respiratory distress syndrome (ARDS)
was defined in accordance with the World Health Organization
(WHO) interim guidance. Acute kidney injury (AKI) was defined
based on the highest serum creatinine level and urine output crite-
ria [18]. Acute cardiac injury (ACI) was diagnosed if the serum
levels of cardiac biomarkers (e.g., troponin I (Tnl)) were above
the 99th percentile of the upper reference limit or if new abnor-
malities were electrocardiographically and echocardiographically
identified [19]. Secondary infection was established if a patient
had symptoms of nosocomial pneumonia or bacteremia and the
culture showed that specimens from the lower respiratory tract
or blood, taken > 48 h after admission, were positive for a new
pathogen [20]. The criteria for discharge were as follows: (D Body
temperature returned to normal for more than 3 d; @ there was
significant improvement or disappearance of respiratory symp-
toms; @ imaging examination showed a marked improvement in
exudative lesions in the lungs; and @ two consecutive respiratory
specimens, taken more than 24 h apart, were negative for viral
nucleic acid. The patient needs to meet the above four conditions
at the same time to be discharged.

2.4. Statistical analysis

Categorical variables were expressed as counts and percent-
ages; continuous variables were presented as median and
interquartile range (IQR) values. All statistical analyses were per-
formed by using the Statistical Package for the Social Sciences
(SPSS) version 23.0 software package (IBM, USA). The analyses
were deemed to be exploratory and descriptive, since the small
number of patients in this study was not randomly selected.

3. Results
3.1. Patient characteristics

As of 10 February 2020, a total of 943 confirmed COVID-19
patients had been admitted into Wuhan Union Hospital West Cam-
pus. Of these, 34 (3.6%) were of moderate type, and 909 (96.4%)
were of severe or critical type. Of the severe or critical patients,
899 who had no relevant information in their medical records or
who presented with respiratory symptoms or fever upon admis-
sion were excluded. Eventually, ten (1.11%) COVID-19 patients
were included in this study (Table 1). Over the entire study period,
the median age of the participants was 63 years (IQR: 57-72), and
seven were men. Eight patients had one or more chronic disease(s),
including hypertension (n = 4), cardiovascular disease (n = 3), dia-
betes (n = 1), cerebrovascular diseases (n = 1), respiratory system
disease (n = 1), and carcinoma (n = 1).
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Table 1
Baseline characteristics of the ten studied atypical COVID-19 patients.

The median time from symptom onset to admission was 14 d

(IQR: 9-21). On admission, five patients had fatigue, four had head-

ache or dizziness, five had diarrhea, three had anorexia, three had Variable Value
nausea or vomiting, and.one had eye dlscomfort. Vital signs, Age (year), median (IQR) 63 (57-72)
including heart rate, respiratory rate, and axillary temperature, Gender
were normal in all patients. Five patients showed abnormal sys- Male 7
tolic pressure. And the SpO, was > 93% in all patients at their CFemalbe'd" 3
admission during rest state. Follow-up study revealed that two N ities
. . . . ypertension 4
patients died and eight were discharged. In the two deceased Cardiovascular disease 3
patients, the time from admission to death was 3 d (Patient 1) Diabetes 1
and 10 d (Patient 2), respectively. In the discharged patients, the Chronic pulmonary disease 1
median time from admission to discharge was 24 d (IQR: 13-43) CMe;ﬁlg’;‘;‘r’;;cum disease }
(Table 1). Symptoms and signs on admission to hospital
Fatigue 5
X . .. Headache/dizziness 4
3.2. Vital signs and symptoms after admission Anorexia / 3
Nausea/vomiting 3
Vital signs and clinical symptoms were monitored in all Diarrhea 5
patients on a daily basis. Fig. 1 lists the abnormal vital signs and Eye discomfort ) 1
toms of the ten patients during their disease course. After Axillary temperature (*C), median (IQR) 36.5 (363-36.7)
SymP . . p & . Heart rate (bpm), median (IQR) 80 (73-90)
admission, seven patients developed fever and all ten developed Respiratory rate (tpm), median (IQR) 18 (17-19)
respiratory symptoms. All ten patients experienced a decrease in SpO,, (%), median (IQR) 97 (95-99)
Sp0; (< 93%) at rest during hospitalization. Onset of initial symptom to (d), median (IQR)
Hospital admission 14 (9-21)
Typical symptoms 16 (11-22)
3.3. Laboratory findings Discharge or death 42 (28-56)
Onset of hospital admission to (d), median (IQR)
. . . .. . . Appearance of fever 3(2-7)
All patients were dlagnosed.us.mg a posmlve nucleic acid test Appearance of cough and expectoration 2 (1-4)
before or on admission. At admission, the white blood cell (WBC) Appearance of dyspnea 3 (2-6)
count was below the normal range (4 x 10°-1 x 10'° L™} in two Length of stay (d), median (IQR)
patients and above the normal range in one patient. Three patients gl,l Pl?t‘e“gs dent gl Eg‘zg
. 1Scharge: atients —
had neutrophils above the normal range (> 6.3 x 10° L™!). Four gedp
patients suffered from Ilymphopenia (lymphocyte count bpm: beats per minute; tpm: times per minute.
. Lower limb pain A * Definite diagnosis
. P1
Q Headache/dizziness I Admission
Nausea/vomitting P2 § A Fever
Cough/ torati
. Hematochezia . cugniexpectoration
. . Hemoptysis
Anorexia
P3 . Chest tightness
Eye discomfort . Dyspnea
Diarrhea P4 > B Lowspo,
[
Q Fatigue » Death
. o= P5 g > » Discharge
P6 g >
p7 & >
ps & >
>
P10 i —>
—24-22-20-18-16-14-12-10 -8 -6 4 -2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 36 48 53
Before admission Admission Hospitalization (d)

Fig. 1. Changes in vital signs and clinical symptoms in the ten studied patients over the entire course of COVID-19. P1-P10 refer to the ten patients, respectively. The origin

point represents the date of admission.
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< 1.1 x 10° L™"). Red blood cell (RBC) count was below the normal
range (< 3.5 x 10'2 L71) in two patients. Platelets were above the
normal range (100 x 10'2-300 x 10'2 L) in three patients. D-
dimer level was above the normal range (0-0.5 mg-L™!) in seven
patients. Two patients had abnormal myocardial zymogram: One
of these patients had elevated creatine kinase-myocardial band
isoenzyme (CK-MB) (> 6.6 ng-mL™') and muscle hemoglobin
(> 147 ng-mL~!), while the other patient had increased muscle
hemoglobin (> 147 ngmL™') and hypersensitive Tn I
(> 28 pg-mL™1). In five patients, the liver function was abnormal,
to various degrees, with alanine aminotransferase (ALT) (n = 5)
or aspartate aminotransferase (AST) (n = 2) above the normal range
(5-40 U-L"!). Two patients had renal impairment of different
degrees, with elevated blood urea nitrogen (BUN) (> 8.2 mmol-L™!)
or serum creatinine (> 111 umol-L~!). CRP was above the normal
range (0-8 g-L') in five patients. Seven patients had elevated
serum levels of PCT (> 0.05 ng-mL™!). In five patients, glucose
was increased (> 6.1 mmol-L™!) (Table 2).

3.4. Imaging findings

All patients received a chest CT scan, and abnormalities were
detected in all ten patients. Nine patients had bilateral pneumonia,
and only one had unilateral pneumonia. Seven patients showed
ground-glass opacity and multiple patchy shadows. Two patients
exhibited ground-glass opacity. One patient showed multiple pat-
chy shadows (Table 3). In addition, two patients had emphysema.
Finally, pulmonary lesions improved in eight discharged patients.
CT images before and after the treatment of two representative
patients are shown in Fig. 2.

3.5. Treatments and outcomes

Each patient was given antiviral treatment. The median time of
antiviral treatment lasted for 18 d (IQR: 10-29). Seven patients
were on antibiotic treatment for 10 d (IQR: 6-14), with the anti-
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bacterial spectrum covering common pathogens and some atypical
pathogens. One patient developed fungal infection and was treated
by antifungal therapy. Three patients received glucocorticoid ther-
apy. Five patients used nasal cannulation, and three patients were
put on noninvasive mechanical ventilation or high-flow nasal can-
nulation. Two patients were placed on an invasive ventilator
(Table 4).

Of the ten studied patients, two patients died and eight patients
were discharged. The two deceased patients were a 70-year-old
man (Patient 1) and a 78-year-old man (Patient 2), both of which
had pre-existing chronic diseases. Patient 1 was diagnosed as hav-
ing COVID-19, hypertension, and cardiac pre-excitation syndrome,
and was given symptomatic treatment after admission. Later, he
developed hypoxemia and acute myocardial injury and was given
ventilator-assisted breathing. The hypoxemia remained unre-
solved. Having developed severe hypoxemia, hypotension, and
confusion, the patient experienced a sudden cardiac arrest on
Day 3 after admission and was pronounced dead. Patient 2 was
transferred to Wuhan Union Hospital West Campus and diagnosed
with severe pneumonia, vein thrombosis, and necrosis of the right
lower extremity. He was immediately operated on for limb ampu-
tation. He was then transferred to the intensive care unit (ICU) and
intubated for ventilator-assisted breathing. Later, his symptoms
improved and the patient was removed from the ICU. On Day 7
after admission, the patient experienced hypoxemia and was sub-
jected to intubation again. On Day 10 after admission, the patient
died of acute myocardial infarction, respiratory failure, and shock.

4. Discussion

The clinical spectrum of SARS-CoV-2 infection appears to be
broad, ranging from atypical infection, mild upper respiratory tract
illness, and severe viral pneumonia with respiratory failure, to
death [5,6,21]. The existence of atypical cases presents a serious
threat to public health, but information on atypical patients with
COVID-19 is extremely limited. Here, we described a total of ten

Table 2

Laboratory findings of the ten studied atypical COVID-19 patients on admission.
Variables No. Variables No. Variables No.
Blood routines Coagulation function Albumin/globin

WABC count (x 10° L) PT (s) <1.0 3
<4 2 11-16 10 <15 7
4-10 7 INR Creatinine (umol-L™")
>10 1 0.83-1.36 10 <57 2

Neutrophil count (x 10° L™1) D-dimer (mg-L™") 57-111 7
<1.82 2 0-0.5 > 111 1
1.82-6.30 5 > 0.5 1 Blood urea nitrogen (mmol-L~")
> 6.30 3 > 1.0 6 2.9-8.2 9

Lymphocyte count (x 10° L) APTT (s) >8.2 1
<1.1 4 <27 1 Uric acid (umol-L™1)

1.1-32 6 27-45 8 <208 4

Monocyte count (x 10° L) > 45 1 208-428 6
0.1-0.6 8 Fibrinogen (g-L 1) Glucose (mmol-L™1)
> 0.6 2 2-4 6 3.9-6.1 5

RBC count (x 10'2 L") >4 4 > 6.1 5
<35 2 Liver and kidney function Index of myocardial injury
3.5-5.0 8 ALT (U.L™") LDH (U-L™")

Platelet count (x 10° L) 5-40 5 109-245 4
100-300 7 > 40 5 > 245 6
> 300 3 AST (UL1) CK (UL

Inflammatory indicators 8-40 8 <185 10

CRP (gL ") > 40 2 CK-MB (ng-mL~")

0-8 5 Albumin (g-L 1) > 6.6 1
>8 5 <33 5 Hypersensitive Tnl (pg-mL™")

PCT (ng-mL~") 33-55 5 > 28 1
< 0.05 3 — — Muscle hemoglobin (ng-mL™')
> 0.05 7 — — > 147 2

INR: international normalized ratio; PT: prothrombin time; APTT: activated partial thromboplastin time.
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Table 3
Chest CT findings of the ten studied atypical COVID-19 patients.

Engineering 7 (2021) 1452-1458

Table 4
Treatments and outcomes of the ten studied atypical COVID-19 patients.

Chest CT

Distribution of lesions
Bilateral
Unilateral
Features of lesions
Patchy shadows alone
Ground-glass opacity alone
Both patchy shadows and ground-glass opacity

- ©
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Fig. 2. Chest CT images. (a) Chest CT image from a 66-year-old woman showing
ground-glass opacity and subsegmental consolidation at admission; (b) chest CT
image 24 d after admission showing that consolidation was absorbed; (c) chest CT
image from a 57-year-old man exhibiting bilateral ground-glass opacity and
multiple subsegmental consolidation after admission; (d) chest CT image 26 d after
admission showing that consolidation was absorbed.

severe or critical patients (1.1%) who initially presented with atyp-
ical symptoms without respiratory symptoms or fever at onset.

SARS-CoV-2 mainly attacks the lungs, causing typical symptoms
including respiratory discomfort and fever. In addition, atypical
presentations including gastrointestinal symptoms (anorexia, diar-
rhea, nausea, vomiting, and abdominal pain), fatigue, rhinorrhea,
nasal stuffiness, testicular pain, non-specific neurological symp-
toms (dizziness, headache, neuralgia, and myalgia), anosmia, ageu-
sia, and ocular and cutaneous manifestations have been reported in
COVID-19 patients [22-24]. The underlying pathological mecha-
nisms might be ascribed to the comprehensive expression of the
angiotensin-converting enzyme 2 (ACE2) receptors, the host cell
entry receptor of SARS-CoV-2, on various organs [25]. Recent stud-
ies have shown that infected infants, children, young people, and
frail older people might present with atypical clinical symptoms.
Regretfully, it is still unknown whether there is a certain group
of people who are prone to atypical symptoms.

The severe or critical patients in this study were older than their
counterparts with common symptoms who had been included in
previous studies [5,21], and 70% of the patients were male. Pub-
lished studies have suggested that older male patients are more
vulnerable to SARS-CoV-2 infection [5]. Of the ten patients, eight
were discharged and two died. The median time from onset to hos-
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Variable No. Median time of treatment
(IQR) (d)
Complications
Shock 2 —
ACl 2 —
ARDS 4 -
AKI 2 —
Secondary infection 1 —
Treatment
Antiviral therapy 10 18 (10-29)
Abidor 10 -
Interferon-y 3 —
Lopinavir and ritonavir 1 —
Ribavirin 2 —
Chloroquine phosphate 2 —
Traditional Chinese medicine 2 —
Antibiotic therapy 7 10 (6-14)
Antifungal therapy 1 9
Enhanced immune therapy 7 17 (8-25)
Glucocorticoid therapy 3 9
Oxygen support 17 (8-28)
Nasal cannulation 5 —
Noninvasive ventilation or high-flow 3 —
nasal cannulation
Invasive mechanical ventilation 2 —
Nutritional support 5 4 (2-5)
Clinical outcomes
Discharged 8 —
Death 2 —

pital admission was 14 d (IQR: 9-21), which was much longer than
that of typical patients (7 d (IQR: 4-8)) who presented with respi-
ratory symptoms or fever at onset [6]. For the eight discharged
patients, the median hospital stay lasted for 24 d (IQR: 13-43),
indicating that the hospital stay time was longer in the atypical
patients than in the typical COVID-19 patients (10 d (IQR: 7-14))
reported in other study [6]. In the later stages of the disease, all
of the studied atypical patients eventually developed respiratory
symptoms or fever (Fig. 1). A time window (IQR: 11-22 d) between
the initial atypical symptoms and the eventual typical symptoms
(i.e., fever and/or respiratory presentations) was observed in the
ten patients. It is worth noting that a couple of these patients
(two of ten) went to non-fever or non-emergency clinics for med-
ical attention, so their admission might well have been delayed.
These atypical cases suffered from more delays from onset to
admission and a longer waiting time for hospital admission com-
pared with typical patients with onset fever, as previously reported
by Wang et al. [6]. These atypical symptoms might have been
ignored by either doctors or the patients themselves, and the resul-
tant delays might have affected timely diagnosis or treatment, and
even have led to the prolonged hospital stay or poor prognosis.
In this study, we found that the most common laboratory
abnormalities included depressed total lymphocytes, increased
D-dimer level, elevated serum glucose, and liver function impair-
ment. Moreover, the two deceased patients had laboratory abnor-
malities, mainly involving coagulative activation and myocardial
injury, suffered from comorbidities, and were of advanced age.
These findings were similar to those previously observed in
patients with typical onset symptoms [6]. Limited by the small
sample size in our study, we cannot analyze the risk factors for
critical illness in these atypical patients. A prior study showed that
age, hemoptysis, dyspnea, comorbidities, neutrophil-to-
lymphocyte ratio, LDH, and direct bilirubin were independent pre-
dictive factors for the occurrence of critical illness in COVID-19
patients, and these findings were used to develop a web-based risk
calculator [26]. When using this calculator, four (including the two
deceased cases) of the ten patients in our study were scored as
being in the high-risk group, and the other six cases were all scored
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as being in the medium-risk group; these results aligned with the
severe or critical condition of the ten patients in our study. There-
fore, the prognostic risk indicators of atypical patients might be
similar to those of all COVID-19 patients, although this possibility
needs to be verified in future studies with large sample sizes.

In this study, all individuals tested positive for SARS-CoV-2
infection with quantitative reverse-transcription polymerase chain
reaction (qRT-PCR). Radiologically, CT scans showed bilateral
ground-glass or patchy opacity in 100% of the patients, which is
consistent with prior findings [6,11,21,27]. Therefore, chest CT
scans and nucleic acid detection should be performed immediately
on close contacts of COVID-19 patients to identify atypical infec-
tions, even if these contacts present without respiratory symptoms
or fever.

Since SARS-CoV-2 is a newly emerging virus, no antiviral
treatment or vaccine has been proven to be effective as yet for
SARS-CoV-2 infection. The current management of the disease
mainly includes early diagnosis, isolation, and supportive treat-
ments. Based on the Diagnosis and treatment protocol for novel
coronavirus pneumonia (trial version 3) [17], the principal treat-
ment for the ten patients in our study involved antiviral therapy
and supportive care, nasal cannulation, immunity adjustment,
nutritional support, and so forth. Aggressive treatments such as
intensive care and invasive mechanical ventilation were needed
when patients’ condition worsened. In general, the treatments
for atypical infection were essentially similar to those for typical
patients [11,22].

To address the massive COVID-19 pandemic, the State Council
of the People’s Republic of China is employing both traditional
strategies and some unprecedentedly drastic measures, such as
personal or family isolation, social distancing, city and community
lockdown, and the shutdown of non-essential outbound or
inbound flights, among others [28,29]. At present, China’s efforts
have effectively contained the epidemic, and the whole country,
including Wuhan, is largely free from infection. Nonetheless, atyp-
ical patients infected with SARS-CoV-2 may cause a resurgence of
the epidemic in China, so they pose a significant infection-control
challenge. Our study showed that it is extremely important for
public health to effectively isolate patients and trace and quaran-
tine contacts as early as possible. Since atypical infection can lead
to disastrous outcomes, the public should be informed of the dan-
ger of such hidden transmission. Furthermore, mounting evidence
shows that pre-symptomatic and asymptomatic cases can be
highly contagious to a susceptible population [29-31], and thus
present a substantial challenge to epidemic control. Due to the var-
ied range of atypical symptoms in COVID-19 patients, it is difficult
to diagnose atypical COVID-19 patients simply according to symp-
toms. Non-specific laboratory results between COVID-19 patients
and other patients with influenza virus infections also made differ-
ential diagnosis difficult. However, in a SARS-CoV-2 endemic area,
these symptoms and laboratory tests can provide a warning. Over-
all consideration of epidemiology history, symptoms, chest CT
scans, laboratory tests, and, above all, SARS-CoV-2 nucleic acid
detection can make it possible to diagnose atypical COVID-19
patients early on.

Our study has some limitations. First, only ten patients were
included in the study, so the interpretation of our findings might
be limited due to sample size. Second, as the Union West Hospital
is a designated hospital for severe and critical cases, moderate and
mild patients who presented with atypical symptoms were lack-
ing. Further larger and multicentric studies are warranted to
explore the frequency of atypical cases and to better characterize
this special group of patients. Finally, the role of atypical cases in
the transmission of the virus is not fully understood and needs fur-
ther studies to determine the relevant dynamics and transmission
mechanism.
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5. Conclusions

In conclusion, patients with confirmed COVID-19 who pre-
sented without respiratory symptoms or fever at onset account
for a certain proportion of severe or critical patients. All such cases
should be identified and quarantined as early as possible, since
atypical infection tended to result in a protracted hospital stay
and fatal outcome. Chest CT scan and nucleic acid detection should
be performed immediately among close contacts of COVID-19
patients to identify those with atypical infection, even if the con-
tacts present without respiratory symptoms or fever at onset.
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